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MIL-STD-202F N O T I C E  7 m 99999LL 0427409 412 m 
M I  L-ST9-202F 
NOTICE 7 -~ 

28 March 1985 

MILITARY STANDARD 

TEST METHODS FOR ELECTRONIC AND 
ELECTRICAL COMPONE-NT PARTS 

TO ALL HOLDERS OF MIL-STD-202F: 

1. THE FOLLOWING PAGES HAVE BEEN R E V I S E D  AND SUPERSEDE THE PAGES LISTED: 

D a t e  New Page - D a t e  S u p e r s e d e d  Page - 
28 March 1985 3 1 4  November 1984 

4 1 A p r i l  1980 4 R e p r i n t e d  w i t h o u t  c h a n g e  
3 

2. THE FOLLOWING TEST METHOD HAS BEEN R E V I S E D  AND SUPERSEDES THE TEST METHOD LISTED: 

D a t e  New M e t h o d  No. ' - D a t e  S u p e r s e d e d  M e t h o d  No. - 
215D 2 8  M a r c h  1984 

28 March 1985 215E 

3 .  RETAIN THIS NOTICE PAGE AND I N S E R T  BEFORE THE TABLE OF CONTENTS. 

4. H o l d e r s  o f  MJL-STD-2O2F w i l l  v e r i f y  t h a t  page c h a n g e s  i n d i c a t e d  above have been 
e n t e r e d .  T h i s  n o t i c e  page w i l l  b e  r e t a i n e d  a s  a c h e c k  s h e e t .  
T h i s . i s s u a n c e ,  t o g e t h e r  w i t h  appended pages,  i s  a s e p a r a t e  p u b l i c a t i o n .  
n o t i c e  I s  t o  b e  r e t a i n e d  b y  s t o c k i n g  p o i n t s  u n t i l  t h e  m i l i t a r y  s t a n d a r d  i s  
c o m p l e t e l y  r e v i s e d  o r  c a n c e l e d .  

Each 

Cu s t o d i  ans  : 
Army - E R  
Navy - E C  
A i r  F o r c e  - 11 

Army - A R ,  A V ,  ME, M I ,  S M ,  TE 
Navy - AS,  SH, O S  
A i r  F o r c e  - 17 ,  85, 9 9  

R e v i  e u  ac t i  v i  t i e s  : 

N S A  - N S  
DLA - E S  

U s e r  a c t i v i t i e s :  
Army - AT 
Navy - MC 
A i r  F o r c e  - 1 9  

A g e n t  : 
DLA - ES 

P r e p a r i n g  a c t i v i t y :  

( P r o j e c t  59GP-0046) 

Army - E R  

FSC 59GP 
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MIL-STD-202F N O T I C E  7 m 9999933 0427410 Il34 m 

MILITARY STANDARD 

TEST WETHODS FOR ELECTRONIC AND 
ELECTRICAL COMPONEWT PARTS 

MIL-STD-202F 
NOTICE 6 
14 Novœôer 1984 

TO ALL HOLDERS OF WIL-STD-LO2F: 

1. THE FOLLOWIN6 PACES HAVE BEEN REVISED AND SUPERSEDE THE PAGES LISTED: 

Da te  . X  - Da t e  Superseded Paar *- - New Page 

3 14 üw 1984 3 a r c h  1981 
4 1 Apr 1980 4 üepr ri thout  change 

2. THE FOLLOWIN6 TEST WETHODS HAVE BEEN REVISED AND WERSEDE TRI: TEST METHODS 
LISTED: 

New Method Page Da t e  - Ua t e  Superseded ñ a t h o d  Yo. - 
208E 14 Itop 1984 2080 1 A p r i l  1980 

3 .  R E T A I N  THIS NOTICE PAGE AU0 IWSERT BEFORE THE TABLE OF COWTEHTS. 

4. Ho lde rs  o f  MIL-STD-202 w i l l  v e r i f y  t h a t  age changer  i n d i c a t e d  above have been 
en tered .  
T h i s  i ssuance,  t o g e t h t r  w i t h  appended pages, i s  I s e p a r a t e  p u b l i c a t i o n .  Each 
n o t i c e  i s  t o  be r e t a i n e d  by s t o c k i n g  p o i n t s  u n t i l  t h e  m i l i t a r y  s t a n d a r d  i s  
c o m p l e t e l y  r e v i  sod o r  changed. 

The l a t e s t  n u t i c t  ( n o t i c e  page7 w i l l  be r e t a i n e d  as a check sheet.  

Cus tod ians :  
A rmy  - ER 
Navy - EC 
A i r  Fo rce  - 11 

Review a c t i v i t i e s :  
A r m y  - AR, AV, ME, MI, SM, TE 
Navy - AS, SH, OS 
A i r  Fo rce  - 17, 85, 99 
NSA - NS . 
DLA - E S  

User a c t i v i t i e s : ,  
Army - AT 
Navy - MC 
A i r  Fo rce  - 19 

Agent: 
DLA - E S  

P r e p a r i n g  a c t i v i t y :  

( P r o j e c t  Ci96P-O047 1 

Army - ER 
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MIL-STO-2O2F 
WOTICE 5 
20 k r c b  1984 -.. 

MILITARY STAWDARD 

TEST NETHODS FOR ELECTROWIC AND 
ELECTRICAL COMPOWEWT ?ARTS 

TO ALL HOLDERS OF MIL-STO-202F: 

1. THE FOLLOYIWG PAGES HAVE BLEW REVISED AWD SUPERSEDE THE ?ACES LISTED: 

Wow ?age - D a t e  Sunerseded ?age D a t e  - 
3 
4 

28 ä u c h  1984 
1 A p r l l  1980 

3 
4 

21 O c t o b e r  1962 
R e p r i n t e d  u1 t h o u t  change 

2. THE FOLLOYIWC TEST METHODS HAVE BEEW REVISED AWD SU?ERSEDE THE TEST METHODS 
LISTED: 

Da t e  SURerSeded Method Wo. - Hew Hethod Wo. 

1076 28 mrcb 1984 107F 2 1  October  1982 
214A 28 w e h  1W 
2110 28 Ili* 1w 

214 9 Wovember 1966 
21% 8 J u l y  1912 

3. RETAIW THIS WOTICE CA6E AWn IWSERT BEFORE THE T A U E  OF COWTEYTS. 

4: H o l d e r s  o f  MIL-STD-202 w l l l  v e r i f y  t h a t  page changes I n d l c a t e d  above have been 
entere&. The l a t e s t  n o t l c e  í n o t l c e  page) w i l l  be r e t a i n e d  as  a check sheet .  T h l r  
I ssuance,  t o g e t h e r  w l t h  appended Pa es, I s  a s e p a r a t e  p u b l l c r t l o n .  
be r e t r l n e d  by s t o c k i n g  p o l n t s  u n t l f  t h e  m l l l t a r y  s t a n d a r d  I s  c o a p l e t e l y  r e v i s e d  or 
cance led .  

Each n o t l c e  I s  t o  

Custod ians :  
Army - ER 
wavy - EC 
A i r  F o r c e  - 11 

Review a c t i v l t l e r :  

P r e p a r i n g  a c t l v l t y :  

( ProJec t EWVR-0015 1 

Amy - ER 

A r m y  - AR. Á v , ~ ~ E ,  MI, SR. TE 
A l r  F o r c e  - 17. I S .  99 
Wavy - AS, SH, OS 

WSA - WS 
OLA - ES 

User a c t l v l t l e s :  
A r m y  - AT 

A l r  F o r c e  - 19 
Wavy - MC 

Agent: 
DLA - ES 
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MIL-STD-202F N O T I C E  7 99999LL 0427432 TO7 = 
M I  L -STD -202F 
N O T I C E  4 
21 OCTOBER 1062 

MILITARY STANDARD 

T E S T  METHODS FOR ELECTRONIC AND 
ELECTRICAL COMPONENT PARTS 

TO ALL HOLDERS OF MIL-STD-202F:  

1. THE FOLLOWING P A G E S  H A V E  BEEN R E V I S E D  AND SUPERSEDE THE P A G E S  LISTED: 

New Page Da t e  - D a t e  S u p e r s e d e d  Page - 
3 
4 1 A p r  1 9 8 0  

3 2 9  J a n u a r y  1 9 8 1  
4 R e p r i n t e d  w l t h o u t  chan 

2. THE FOLLOWING TEST METHODS H A V E  BEEN R E V I S E D  AND SUPERSEDE THE TEST METHODS 
LISTED: 

Da t e  - N e w  M e t h o d  No. - Da t e  S u p e r s e d e d  M e t h o d  No. 

107F 107E 2 9  J a n u a r y  1 9 8 1  

3 .  THE FOLLOWING P E N  AND I N K  CHANGES A R E  TO BE MADE: 

METHOD 112D, P A G E  3, PARAGRAPH 3.5, L I N E  7: DELETE 'DEPTH OF 1 INCH' AND 
S U B S T I T U T E  " M I N I M U M  DEPT H OF 1 I N C H . "  

M E T H O D  112D, P A G E  7, P A R A G R A P H  5.4.3.2.2,1, L I N E  5: I N  PARAMETER DEFIN IT ION FO 
h Q s ' l  DELETE "CM' /skt "  AND S U B S T I T U T E  "CMJ/s KRYPTON."  

METHOD 112D, PAGE 8, P A R A G R A P H  5.4.3.2.3, AT END OF PARAMETER DEFIN IT ION FOR " L  
DELETE " A I R " .  

METHOD 112D, P A G E  10 ,  P A R A G R A P H  7.1.1, L I N E  1: DELETE 'FC-72 OR PP-1' AND 
S U B S T I T U T E  "FC-72,  FC-84 O R  P P - 1 " .  

METHOD 112D, P A G E  10 ,  P A R A G R A P H  7.2.4.. L I N E  2: DELETE '75'  AND SUBST<ITUTE '90 

METHOD 112D, P A G E  11, P q R A G R A P H  7.4, L I N E  9 AND 11, RESPECTIVELY: DELETE 
I N C  E D  T O  90 1 b f l i n ' "  AND "INCREASLD T O 3 0  l b f  f n'" AND S U B S  TITUTE 

*ïMC!:p:ED TO A M I N I M U M  OF 90 l b f / i n 2 *  AND ' I N C R E A i E D  TO A M I N I M U M  OF 50 
l b f / i n  ' l .  

METHOD 215C, P A G E  2, P A R A G R A P H  3.1, L I N E  5: DELETE '140*30 KILOPASCAL 
( 2 0 * 5 p s i  ) "  A N D  S U B S T I T U T E  " 20*5 l b f l i n '  ( 1 3 8 t 3 4 . 5  KILOPASCAL)*.  

4, RETAIN T H I S  NOTICE P A G E  AND INSERT BEFORE THE TABLE OF CONTENTS. 

5. H o l d e r s  o f ,MIL-STD-202 w i l l  v e r i f y  t h a t  p a g e  c h a n g e s  i n d i c a t e d  a b o v e  h a v e  b e e n  
e n t e r e d .  The l a t e s t  n o t i c e  ( n o t i c e  p a g e l a w i l l  b e  r e t a i n e d  a s  a c h e c k  s h e e t .  
T h i s  i s s u a n c e ,  t o g e t h e r  w i t h  appended p a g e s ,  i s  a s e p a r a t e  p u b l i c a t i o n .  E a c h  
n o t i c e  i s  t o  b e  r e t a i n e d  by  s t o c k i n g  p o i n t s  u n t i l  t h e  m i l i t a r y  s t a n d a r d  i s  
c o m p l e t e l y  r e v i s e d  o r  changed.  

ESC ENVñ 

1 o f  2 
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Custodians : 

wavy - t c  
Alr Force - 11 

Review a c t i v i t i e s :  

Amy - ER 

Amy - AR, AV, ME, M I ,  SM, TE 
H ~ V Y  - AS, U, OS 

NSA - NS 
OLA - ES 

Air Force - 17, 85, 99 

User a c t i v i t i e s :  
Army - AT 
NSVY - MC 
Air Force - 19 

Agent : 
DU - ES 
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M I L - S T D - 2 0 2 F  N O T I C E  7 m q w m i  0 4 2 7 4 1 ~  B B T  m 

HI L - S T D  -202F 
NOTICE 3 
8 JVLY 1982 

T O  ALL HOLDERS OF MIL-ST 

M I L  I T A R Y  S T A N D A R D  

TEST METHODS FOR ELECTRONIC 
A N D  

ELECTRICAL COMPONENT PAKTS 

- 2 0 2 F :  

1. The f o l l o w i n g  t e s t  m e t h o d s  h a b e  b e e n  r e v i s e d  a n d  s u p e r s e d e  t h e  t e s t  m e t h o d s  l i s t e d :  

New M e t h o d  No. Da t e  - Da t e  S u p e r s e d e d  M e t h o d  No. 

112D 8 JULY 1982 1 1 2 c  1 A p r i l  1 9 8 0  

215C 8 JULY 1982 2158  

- 

2 9  J a n u a r y  1 9 8 1  

2 .  The f o l l o w i n g  p e n  a n d  i n k  c ibanges a r e  t o  b e  mdde: 

M E T H O D  104A,  p a g e  1, p a r a .  2, l i n e  2 :  D e l e t e  " 1 6 9 "  a n d  s u b s t i t u t e  " 1 4 9 " .  

- M E T H O D  109B,  p a g e  1, p a r a .  3.2'.1, l i n e  4 :  D e l e t e  " r a i s e "  a n d  s u b s t i t u t e  ' r i s e " .  

R E T A I N  T H I S  N O T I C E  PAGE AND INSERT BEFORE THE TABLE OF CONTENTS. 

H o l d e r s  o f  MIL-STD-LO2 w i l l  v e r i f y  t h a t  p a g e  c h a n g e s  i n d i c a t e d  a b o v e  h a v e  b e e n  
e n t e r e d .  The l a t e s t  n o t i c e  ( n o t i c e  p a g e )  w i l l  b e  r e t a i n e d  a s  a c h e c k  s h e e t .  T h i s  
i s s u a n c e ,  t o g e t h e r  w i t h  a p p e n d e d  p a g e s ,  i s  a s e p a r d t e  p u b l i c a t i o n .  E a c h  n o t i c e  I S  t o  
b e  r e t a i n e d  b y  s t o c k i n g  p o i n t s  u n t i l  t h e  m i l i t a r y  s t a n d a r d  i s  c o m p l e t e l y  r e v i s e d  o r  
c h a n g e d .  

C u s t o d i a n s :  
Army - E R  
Navy  - E C  
A i r  F o r c e  - 11 

R e v i e w  a c t i v i t i e s :  
Army - A R ,  A V ,  ME,  Mi, SM, T E  
Navy - A S ,  SH,  O S  
A i r  F o r c e  - 1 7 ,  85,  9 9  
N S A  - N S  
DLA - E S  

U s e r  a c t i v i t i e s :  
Army - AT 
Navy - MC 
A i r  F o r c e  - 1 9  

P r e p a r i n g  a c t i v i t y :  

A y e n t :  

A r m y  - ER 

DLA - ES 

( P r o j e c t  ENVR 0 0 1 2 )  
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M I L - S T D - 2 0 2 F  N O T I C E  7 = 9999933 0427435 716 
M I  L - S T D - 2 0 2 F  
N 3 T I C E  2 
-I- - .  JA!!; AC': i9E: 

TO A L L  HOLDERS OF M I L - S T D - 2 0 2 F :  

i .  PAGES 5 AN3 6 OF APPENDIX A T û  TEST '4ETHOD 2 0 8 D  ARE B E I N G  REPRINTED FOR 
C L A R I T Y .  

2 .  THE FOLLOWING PEN A N D  I N K  CHANGES ARE TO BE MADE: 

METHOD 1 0 4 A ,  PAGE 1, PARAGRAPH 2 ,  L!NE 2 :  D e l e t e  " 6 5 "  7 5 " ,  -0°C  
(169' ~ 9 " ,  -0°F)" a n d  s u b s t i t u t e  " 6 5 "  ~ 5 ~ ,  -0°C  (149 ~9', - 0 ° F ) " .  

METHOD 112C, PAGE 1, PARAGRAPH 2.1, L I N E S  9 AND 1 0 :  D e l e t e  " c o n d i t i o n s  A o r  
B "  a n d  s u b s t i t u t e  " c o n d i t i o n  A. "  

METHOD 112C, PAGE 5 ,  PARAGRAPH 5 . 4 . 3 . 2 . 2 ,  EUUATIOI i :  D e l e t e  a n d  s a b s t i t u t e  a s  
f 01 1 ows : 

(il" 2 
" Q s  = S k T P t  

METH83 l i 2 C ,  PAGE 5 ,  PARAGRAPH 5 . 4 . 3 . 2 . 1 ,  _____--- TABLE 1 :  

s u b s t i t u t e  " l b f / i  n 2  ( g a g e )  . "  
D e l e t e  " l b f / i n 2 "  a n d  - -- 

W E T t i J D  112C, PAGE 5 ,  PARAGRAPH 5 . 4 . 3 . 2 . 2 . 1 ,  FOR THE Pki!A:?ETEKS T ) C F l . i L D :  
D e l i t e  " k  = The o v e r a l l  c o u n t i  n g  e f f E ~ e Y y 7 " ä n ; i -  s,SXYtUtT-"h' =-f'Fic 
o v e r d l l  c o u n t i n g  e f f i c i e n c y " ;  a i i d  f o r  P, l i n e  3 ,  end # i f  line, d n i e : c  I ' n i i s . "  

14ETIIa5D 1 1 2 C ,  PAGE 6 ,  PARAGRAPH 5 . 4 . 3 . 2 . 2 .  3 ,  L I N E  6 :  D e l e t e  " c o u n t e d  
e v e r y  10 m i n u t e s ,  w i t h  c o u n t  r a t e 3  notedT-Gd-<ÜEt i :u t t .  " c 3 u n t e d  o t e i - g  13 
ain, :es ,  w f t h  c o u n t  r a t e  n o t e d " .  

_____ 

METli:!û ? 0 8 D ,  PAGE 1, PARAGRAPH 3 . 1 :  3 o l e t e  " 2 ' I A  o r  R "  d a d  S U > ' i t i t U t : '  
" R i 4 b  ' ( s e e  3 . 3 )  o r  R ( s e c  4 . 4 ) " .  

METF!Id 2 0 8 D ,  F IGURE 2 0 8 - 7 E ,  APPEN:)IX f i ,  P A G E  8 ,  T I T L E :  D e l e t e  ' ' e v i d ~ ~ ~ , : ~  3 1 .  
pool- Wettin!J ' '  a n d  S i J b s t i t u t e  " e v i d e n c e  o f  p o o r  w e t t i n g " .  

-_ - - . - . - -.- - 

METHOD 208D, APPENDIX A, PAGE NLi ' r lJERS: D e l e t e  ? ¿ j e  n i i n 5 c i - s  1 ,  2 ,  3 ,  4 ,  5 ,  
5 ,  7 ,  8 ,  a n d  9 and  s u b s t i t u t e  w i t h T  6 ,  7 ,  8 ,  9 ,  10 ,  11, 1 2 ,  d.-~ci  13 
r e s p e c t i v e l y .  

3 .  R E T A I N  T H I S  N O T I C E  PAGE AtiD I N S E K T  B E F O i I i  T H E  TABLE OF LONTENTS. 

4 .  H o l d e r s  o f  M I L - S T D - 2 0 2  w i l l  v e r i f y  t h a t  p a g e  c h a n g e s  i n d i c a t e d  above  h a v e  been 
e n t e r e d .  T h e  l a t e s t  n o t i c e  ( n o t i c e  p a 3 r )  w i l l  b e  r e t a i n e d  a s  a c h e c k  s l i e e t .  
T h i s  i s s u a n c e ,  t o g e t h e r  w i t h  appended p a g e s ,  i s  a s e p a r a t e  p u b l i c a t i o n .  E a c h  
n o t i c e  i s  t o  be  r e t a i n e d  b y  s t o c k i n g  p o i n t s  u n t i l  t h e  m i l i t a r y  s t a n d a r d  i s  
c o m p l e t e l y  r e v i s e d  o r  changed .  

Provided by IHS
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P r e p a r i n g  a c t  i v i  t y  : 
Army - E R  

( P r o j e c t  E N V R  3CCYi 

2 
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MIL-STD-202F N O T I C E  7 99999LL 0427417 599 

WI L-ST0-202F 
HOTICE 1 
29 Jamurn 1381 

' 7: A,: S",XRZ !IF Yi:L-STD-2O?F: 

1. THE F O t L W T N G  PAGES HAVE BEEN REVISED PHD SWERSC3E THI: PAGES LISTED: 

clew D a S e  I_ Da t e  S u D e r s e l e 4  poge & -_- -. 
2? January 1981 3 1 Apr 1980 

a " 1 Apr 19H@ 4 Repdntcl w i t h u t  r m n p  

137E ?O January 1981 
?i 58 29 Jaiiuary 1981 

1070 
21 5 A  

16 A p r  1413 
1 Apr 1360 

2 .  PLSES 2 AND 4 OF TEST METHOD 2083 A N D  PAGES 3 A?ID 3 OF APPENDIX A TO TEST HETHO0 MPD ARE 
EEING REPRINTED ( W E  TO A COLLATION ERROR). 

C .  ?..if :C)LLOWING PEN AND INK CHANGES ARE TO BE .%DE: 

METHCD 1 0 1 0 .  PAGE 3,  FIGURE 101-1, T I T L E :  D e l e t e  "filler" and s u b s t i t u t e  " f l l t c r " .  

METHOD i12C.  PAGE 1, PARAGRAPH 2 . 1 ,  L I N E S  9 ANIL?: 
~ < T H O ~  310, PACE 5 ,  P A M G R A P H  =a,  L I N E  8: 

-- 
D e l e t e  "A or C" and  s u b s t i t u t e  "A o r  B " .  ---- 

D e l e t e  "gage of SCRI" and s u b s t i t u t e  " y a t e  o f  ------- 
SCR1 ' a 

. ' c ' ce rs  of  'ail-STG-202 w i l l  v e ' i f y  t h a t  page cP.anaes i i i d i c a t e d  above have  been  e n t e r e g .  The 
;ates: n o t i c e  ( n o t i c e  page)  w i l l  be r e t a i n e d  as ¿ check  s h e e t .  i f i l s  i s s u a n c e ,  t o g e t h e r  w i t h  
¿cDenCed paces ,  i s  a s e p a r a t e  p u b l i c a t i o n .  Each i ! o t i c e  i s  t o  be r e t a i n e d  b y  s t o c k i n g  p o i n t s  
u n t i l  t h e  T i l i t a r y  s t a n d a r d  i s  c o m p l e t e l y  r e v i s e d  o r  changed.  

p r e p a r i n g  a c t i v i t y :  

dgen t : 

( P r o j e c t  EN'JR-008) 

Amy - E R  

?LA - E S  
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- . . ..._. :-. . . _ _  for Eie:troric 
I I  >. . -.::*::cl tonponent Parts 

. 

-:.: . .-:i cf tne An-y, the Navy, and the Air Force, effective 

::T:-c. '\ob¿!. Electronic Systems Comnand, and Aeronautical Systms Division have been desionated as 
:r-..-.,zb.,-::r Force custodians of this standard. 

:. 
k c 4  ,15e if. inproving this document should be addressed to: C m n d e r ,  U.S. A m y  ERADCOK, A T t r :  _-- -  - :':-$. F:. Monmouth, NJ 07703 by using the self-addressed Standardization Document Improvement 
%:t-se*. {X Fom 1426) appearing at the end of this document or by letter. 

- - * :  standard hzs been approved by the DeDarment @ f  Defense and is approved for use by the . ._-...- 

:. : *  accordance with established procedure, the U.S. A m y  Electronics Research and Develoment 

Leneficial coments (recomnendations, additions, deletions) and any pertinent data which may 
- r  

i i  
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APPEND1 X 

A .  S o l d e r a b i l i t y  F i g u r e s  and Pho tog raphs  and S o l d e r a b i l i t y  E v a l u a t i o n  C o l o r  .Photographs.  
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rJ1L-ST -202F 
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1. ISTRODL'CTlON 

i .  i Scope. This standard establishes uniform methods for testing electronic and electrical  
c .n?pcment parts,  including basic environmental tests to determine resistance to deleterious effects 
..;i ::a:aral elements and conditions surrounding military operations, and physical and electrical  tests.  
F..r tne purpose of this standard, the te rm "component parts" includes such i tems as capacitors, 
rrc:s!urs, switches, relays,  transformers.  and  jacks. This standard is intended to apply only to 
>::,ail parts, such as t ransformers  and inductors, weighing up to 300 pounds or having a root-mean- 
sqilare test voltage up to 50,000 volts unless otherwise specifically invoked. The test  methods de- 
s, ribec herein have been prepared to serve several  purposes. 

a ,  To specify suitable conditions obtainable in the laboratory which give test 
results equivalent to the actual s e r n c e  conditions existing in the field, 
and to obtain reproducibility of the results of tests.  The tests described 
herein are not to be interpreted as an exact and conclusive representation 
of actual service operation i n  a n y  one geographic location, since i t  is 
known that the only t rue  test for operation i n  a specific location is an 
actual service test  at that point. 

b, To describe in one standard (1) all of the test methods of a s imilar  character 
which appeared i n  the various joint o r  single-service electronic and 
electrical component-parts Specifications, (2) those newly-developed test 
methods which are feasible for  use i n  several  specifications, and (3), the 
recognized extreme environments, particularly temperatures, barometric 
pressures,  etc.,  at which component parts will be tested under some of 
the presently-standardized testing procedures. By so consolidating, these 
methods may be kept uniform and thus result i n  conservation of equipment, 
man-hours, and testing facilities. In achieving these objectives, i t  is 
necessary to make each of the general t es t s  adaptable to a broad range 
of electronic and electrical component parts.  

c. The test methods described herein for environmental, physical, and elec- 
tr ical  and electronic par t s  shall also apply, when applicable, to par t s  
not covered by an approved military specification, military sheet-form 
standard, specification sheet, o r  drawing. 

1 . 2  "umbering system. The test methods a r e  designated by numbers assigned i n  accordance 
with the following system: 

1 . 2 . 1  Class of tests. The tests a r e  divided into three classes: Test methods numbered 101 to 
199 inclusive, cover environmental tests:  those numbered 201 to 299 inclusive, cover pnysical-char- 
acteristics tests: and those numbered 301 to 399 inclusive, cover electrical-characteristics tests. 
Within each class, test methods a r e  serially numbered i n  the order i n  which they a r e  introduced 
intc, this standard. 

1 . 2 .  2 Re\lsion of test methods. Revisions of test methods are indicated by a letter following 
For example, the original number assigned to the salt spray (corrosion) test the method number. 

method is 101: the first revision of that method is 101A, the second revision, 101B, etc. 

1. 3 Method of reference. When applicable, test methods contained hereir. shall be referenced i n  
the individual specification by specifqing this standard, the method number, and the details required 
ir, the summary paragraph of the applicable method. To avoid the necessity for changing specifica- 
u9nc whch refer to this standard, the letter follo\ling the method number shall not be usea when 
rsierencing test methoas. For example, use 101. not 101A. 

Provided by IHS
Not for ResaleNo reproduction or networking permitted without license from IHS

--``,,`,-`-`,,`,,`,`,,`---



_ _ _ - ~  - - _ _ _  __ - -~ ~ 

-. ~~ -- - 

MIL-STD-202F NOTICE 7 9999931 0427423 TIT 
-.T* -202F . .  

n *  . - Tesi requirements. The requirements u.!,:! !. mast be met by the component par t s  subjected 
cs: methods described herein a r e  specifiea ir: the individual specifications, as applicable, and * i .  . 

:hf *..s:c shall be applied as specified therein. M'henever t h i s  standard conflicts with the individual 
spe::: . c  i t i u n ,  the latter shall govern. 

2 . 2  Test conditions. Unless otherwise specified herein, o r  in the individual specification, all 
measurements and tes t s  shall be made at temperatures of 1 5 ° C  to 35°C (59" F to 95" F) at a i r  
pressure of 650 to 800 mill imeters of mercury,  and relative humidity of 45 percent ta 75 percent.  
W?.ie-never these conditions must be closely controlled in order  to obtain reproducible resul ts :  for 
r e f e r e e  purposes, temperature,  relative humidity. and atmospheric pressure  conditions of 
2 5  - 9 .  C (77 .  O" + O  'F), 

be spec :f led.  

spec i n e n s  under test shall be located only within the working area  defined as follows: 

' 

50 percent ~ 2 ' p e r c e n t ,  and 650 to 800 millimeters of mercury, shall  
- 2  - 3 . 0  

2 .  2 .  I Permissible temperature variation in  environmental chambers. When chambers a r e  used, 

a .  Temperature variation within working area:  The controls for the chambers shall be 
capable of maintaining the temperature of any single reference point within the 
working area  within î 2' C ( 3 . 5 '  F). 

Space variation within working area :  Chambers shall be so constructed that, at any 
given time, the temperature of any point within the working area  shall not deviate 
more than 3" C (5 .4"  F) from the reference point, except for the immediate vicinity 
of specimens generating heat. 

b.  

2 .  3 Reference conditions. Reference conditions a s  a base for calculations shall be 2 5 "  C(77.r) OF) 
f c r  temperature, or an a l t e r n a t e  tempera ture  of 2OoC (68.OoF) , 760 millimeters of 
r . E r i ; l r ) .  f o r  a i r  p r e s s u r e ,  and t h e  r e l a t i v e  h u m i d i t y  of 5 0 % .  

3. Sequence of tes ts  (not mandatory). The sequence of tests which follows is for guidance to new 
specification wri ters  who may not know of the'philosophy that par t s  should ideally be mechanically 
and thermally stressed prior to being subjected to a moisture resistance test. Within any of the 
three groups and sub-groups which follow, the order is preferred but not mandatory. it is recom- 
mended that th i s  sequence be followed in all new specifications and when feasible, in revisions of 
existing specifications. In the case of hermetically sealed parts ,  when a moisture resistance tes t  
is not required, a high sensitivity seal test may be used in lieu of the moisture resistance tes t .  

Group ]-(all of the samples) 
k'isual inspection 
Mechanic al inspection 
Electric al m easur em en tc 
Hermetic seal  test (if applicable) 

~~ 

Group II a (part  of sample) Group II b (balance of sample) 
Shock Resistance to soldering heat 
Acceleration Terminal strength 
Vibration Thermal shock 

Group III lall units which have passed group 11 t es t s )  
Moisture resistance or seal  test on hermetically sealed par ts  

4. Drawing notes: 

1. Dimensions are in inches. 
2 .  Metric equivalents (to the nearest . û i  mmì  are given for general information only and 

are based upon 1 inch = 2 5 . 4  mm! unless otherwise specified. 
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I 
I I 

I 1 i P h y s i c a l  - c h a r a c t e r i s t i c s  t e s t s  ( 2 0 0  c l  a s s )  

I 
I 
I 201A I 24 O c t o b e r  1 9 5 6  

I 2038 I 1 6  A p r i l  1 9 7 3  I Random d r o p  
I 

I 
I 2 0 4 0  I 1 A p r i l  1 9 8 0  I V i  b r a t i o n ,  h i g h  f r e q u e n c y  
I 205E I 1 6  A p r i l  1 9 7 3  I S h o c k ,  m e d i u m  i m p a c t  ( s u p e r s e d e d  b y  m e t h o d  2 1 3 )  ' 
I 206 I 1 2  S e p t e m b e r  1 9 6 3  I L i f e  ( r o t a t i o n a l )  
I 207A I 1 2  S e p t e m b e r  1 9 6 3  I H i g h - i m p a c t  s h o c k  
I 208E I 1 4  November  1 9 8 4  I S o l d e r a b i l i t y  
I 2 0 9  I 1 8  May 1 9 6 2  I R a d i o g r a p h i c  i n s p e c t i o n  . 
I 210A I 1 6  A p r i l  1 9 7 3  I R e s i s t a n c e  t o  s o l d e r i n g  h e a t  
I 211A I 1 4  A p r i l  1 9 6 9  I T e r m i n a l  s t r e n g t h  
I 212A I 1 6  A p r i l  1 9 7 3  I A c c e l e r a t i o n  
I 2 1 3 8  I 1 6  A p r i l  1 9 7 3  I Shock  ( s p e c i f i e d  p u l s e )  
i 214A i 2 8  M a r c h  1984 . I Random v i b r a t i o n  
I 215E I 28 March 1985 I R e s i s t a n c e  t o  s o l v e n t s  

I 
I V i  b r a t i o n  I 202D I 1 6  A p r i l  1 9 7 3  I Shock  ( s p e c i m e n s  w e i g h i n g  n o t  m o r e  t h a n  I 

I I I 4 p o u n d s )  ( S u p e r s e d e d  b y  m e t h o d  2 1 3 . )  I 

MIL-STD-202F 
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5. NUMERICAL I N D E X  OF T E S T  METHODS 

1 I l I M e t h o d  I D a t e  I T i t l e  

I I i I n u m b e r  I I 
E n v i r o n m e n t a l  t e s t s  ( 1 0 0  c l a s s )  1 I 

I I I 

I 101D I 1 6  A p r i l  1 9 7 3  I S a l t  s p r a y  ( c o r r o s i o n )  
1 0 2 A  I C a n c e l  e f f e c t i v e  3 1  December  1 9 7 3 .  ( S e e  n o t e  o n  m e t h o d  1 0 2 . )  
1 0 3 6  I 1 2  S e p t e m b e r  1 9 6 3  I H u m i d i t y  ( s t e a d y  s t a t e )  

I 
I 
I 1 0 4 A  I 2 4  O c t o b e r  1 9 5 6  I I m m e r s i o n  
I 105C I 1 2  S e p t e m b e r  1 9 6 3  I B a r o m e t r i c  p r e s s u r e  ( r e d u c e d )  
I 106E I 1 A p r i l  1 9 8 0  I M o i  s t u r e  r e s i  s t a n c e  
I 1 0 7 6  I 2 8  M a r c h  1 9 8 4  I T h e r m a l  s h o c k  
I 108A I 1 2  S e p t e m b e r  1 9 6 3  I L i f e  ( a t  e l e v a t e d  a m b i e n t  t e m p e r a t u r e )  
I 1 0 9 6  I 1 6  A p r i l  1 9 7 3  I E x p l o s i o n  
I l l O A  I 1 6  A p r i l  1 9 7 3  I Sand  a n d  d u s t  
1 1 1 1 A  I 1 6  A p r i l  1 9 7 3  I F l a m m a b i l i t y  ( e x t e r n a l  f l a m e )  

1 1 2 0  8 J u l y  1 9 8 2  S e a l  ! 

i 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I I 
I I I Electrical-characteristics t e s t s  (300 c l a s s )  

I 1 3 0 1  I 6 F e b r u a r y  1 9 5 6  
I 302 I 6 F e b r u a r y  1 9 5 6  
I 303 I 6 F e b r u a r y  1 9 5 6  
I 3 0 4  I 2 4  O c t o b e r  1 9 5 6  
I 3 0 5  I 2 4  O c t o b e r  1 9 5 6  
I 3 0 6  I 24 O c t o b e r  1 9 5 6  
I 3 0 7  I 2 4  O c t o b e r  1 9 5 6  

' I 3 0 8  I 2 9  November  1 9 6 1  
I 309 I 27 May 1 9 6 5  

I 3 1 0  I 20 J a n u a r y  1 9 6 7  
I 3 1 1  I 1 4  A p r i l  1 9 6 9  
I 312 I 1 6  A p r i l  1 9 7 3  

I I 

D i e l e c t r i c  w i t h s t a n d i n g  v o l t a g e  
I n s u 1  a t i o n  r e s i  s t a n c e  
DC r e s i s t a n c e  
R e s i s t a n c e - t e m p e r a t u r e  c h a r a c t e r i s t i c  
Ca pa c i t a  nc  e 
Q u a l i t y  f a c t o r  (QI 
C o n t a c t  r e s i  s t a n c e  
C u r r e n t - n o i s e  t e s t  f o r  f i x e d  r e s i s t o r s  
V o l t a g e  c o e f f i c i e n t  o f  r e s i  s t a n c e  d e t e r m i n a t i o n  

C o n t a c t - c h a t t e r  m o n i  t o r i n g  
L i f e ,  l o w  l e v e l  s w i t c h i n g  
I n t e r m e d i a t e  c u r r e n t  s w i t c h i n g  

p r o c e  d u  r e  

I I 
( C o p i e s  O t  s p e c i f i c a t i o n s ,  s t a n d a r d s ,  h a n d b o o k s ,  d r a w i n g s ,  a n d  p u b l i c a t i o n s  

I 
r e q u i r e d  b y  m a n u f a c t u r e r s  i n  c o n n e c t i o n  w i t h  s p e c i f i c  a c q u i s i t i o n  f u n c t i o n s  s h o u l d  be 
o b t a i n e d  f r o m  t h e  c o n t r a c t i n g  a c t i v i t y  o r  a s  d i r e c t e d  b y  t h e  c o n t r a c t i n g  o f f i c e r . )  

* S u p e r s e d e s  p a g e  3 o f  N o t i c e  6 

3 
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1 A p r i l  1 9 8 0  

C u s t o d i a n s :  
Army - E R  
Navy  - E C  
Air F o r c e  - 11 

R e v i e w  a c t i v i t i e s :  
Army - A R ,  A V ,  M E ,  M I ,  S M ,  TE  
N a v y  - AS. SH. O S  
A i r - F o r c e - -  17, 8 5 ,  9 9  
NSA - NS 
DLA - E S  

U s e r  a c t i v i t i e s :  
Army - AT 
Navy  - MC 
Air F o r c e  - 1 9  

P r e p a r i n g  a c t i v i t y :  

( P r o j e c t  ENVR 0002 1 

Army - ER 

4 

A g e n t  : 
DLA - E S  
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CLASS 100 

ENVIRONMENTAL TESTS 
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1 Apri l  1900 

METHOD 101D 

SALT SPRAY (CORROSION) 

i .  PURPOSE. The sait-spray test, i n  which specimens a r e  subjected to a fine mist of salt  so- 
,". .. . , C. has several  more or less useful purposes when utilized with full recognition of i ts  deficiencies 

t ::. , :c of seacoast atmospheres on metals, with or without protective coatings, this test has been 
.: -..: :;nìitations. Originally proposed as an accelerated laboratory corrosion test simulating the 

-.d. ( essfully" will guarantee that metals or protective coatings will prove satisfactory under any  
: r:- Bsive condition. Experience has since shown that there  is seldom a direct  relationship between :. >;s:ance to salt-spray corrosion and resistance to  corrosion i n  other media, even in so-called 

~::3tions i n  marine and exposed seacoast locations can be gained by means of the salt-spray test ,  
pr.:vided accumulated &ta from correlated field service tes t s  and laboratory salt-spray tes ts  show 
that such a relationship does east ,  as in the case of aluminum alloys. (Such correlation tes t s  are 
ais.-> necessary to show the degree of acceleration, if any, produced by the laboratory test .  ) The 
sali -spray test is generally considered unreliable for comparing the general corrosion resistance of 
cif!erent kinds of metals or coating-metal combinations, or for predicting their  comparative service 
lue.  The salt-spray test  has received i ts  widest acceptance as a test  for  evaluating the uniformity 
tspecifically, thickness and degree of porosity) of protective coatings, metallic and nonmetallic, and 
has served this purpose with varying amounts of success.  In this connection, the test is useful for  
evaluating different lots of the same product, once some standard level of performance has been 
established. The salt-spray tes t  is especially helpful as a screening tes t  fo r  revealing particularly 
inferior coatings, When used to check the porosity of metallic coatings, the tes t  is more dependable 
wiier. applied to coatings which a r e  cathodic rather than anodic toward the basic metal. This tes t  can 
ais:, be used to detect the presence of f ree  iron contaminating the surface of another metal, by inspec- 
: i Jn  of the corrosion products. The test  is essentially the same as the salt-spray (fog) test described 
ir; Federal Standard 151, Metals, Test  Methods. 

8 

r :  :;wusly considered by many as an all-purpose accelerated corrosion test ,  which if "withstood 

::.srine" atmospheres and ocean water,  However, some idea of the relative service life and behavior 
: e f e r e n t  samples of the bame (or closely related) metals or of protective coating-base metal com- 

I 
2 .  APPARATUS. Apparatus used in the salt-spray test shall include the following: 

a .  Exposure chamber with racks for supporting specimens. 

b .  

c .  

Salt-solution reservoir with means for  monitoring an adequate level of solution. 

Means for atomizing the salt  solution, including suitable nozzles and 
compre s s ed - air supply. 

d ,  Chamber-heating means and control. 

e .  Means for humidifying the air at a temperature above the chamber 
temperature. 

2 . 1  Chamber. The chamber and all accessories shall be made of material which will not affect 
the corrosiveness of the fog. such a s  glass. hard rubber. or plastic. Wood or  pìywood should not 
be used because thev a r e  resiniferous. Materials should not be used if they contain formaldehvde or  
phenol in their composition. In addition. all par ts  which come in  contact with test specimens shall 
be of materials that will not cause electrolytic corrosion. The chamber and accessories shall be so 
constructed and arranged that there is no direct impinging of the spray or dripping of the condensate 
02 the specimens. so that the sprav circulates freely about all specimens to the same degree, and 
SO that no liquid which has come in contact with the test specimens returns to the salt-solution 
reservoir .  The chamber shall be properly vented to prevent pressure build up and allow uniform 
distribution Of salt spray. The discharge end of the vent shall be protected from strong d r a f t s  which 
caR cause strong air  currents in the chamber. 

2 . 2  .4tomizers. The atomizer or atomizers used. shall be of such design and construction as to 
procìuce a finely divided. wet, dense fog. Atomizing nozzle shall be maue oí material whicn does 
not react with the salt solution, 

METHOD 101D 
i r  *,.*>: 3:-: 1 . .-. .. - 
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- . i:: supply. The compressed a i r  enterinr the atQmizers  shall be free from all impurities 
- . -  and d i r t .  Means shall be provided to hcn : i j i f* ;  and warm the compressed air as required 

* * ' :.'.,e operating conditions. The a i r  p ressure  s h a l l  be suitable to produce a finely divided 
: : l .  - 9  :.-i x i t h  the atomizer or atomizers used. To insure against clogging the atomizers  bv salt  
c t  ;)n-:!:ms the a i r  should have a relative humidity oí 95 to 98 percent a t  the point of re lease  from 

n:Jizzie. A satisfactory method is to pass  the a i r  in  very fine bubbles through a tower containing 
.'.i . ! ' t + ?  ;Vater. The temperature of the water should be 95 ' F  (35°C) and often higher. The permis-  
$: !  i (  !emperature increases with increasing volume of a i r  and with decreasing heat insulation of 
t: 8. cyamber and temperature of i ts  surroundings. I t  should not exceed a value above which an 
( - X ( F - C S  of moisture is introduced into the chamber (for example, 110" F (43.3"C) at  an air pressure  
r.! 12  i n w d s  per square inch), o r  a value which makes it impossible to meet the requlrement for 
3 i I t   a arm^ temperature. 

3 .  SALT SOLUTION. The salt-solution concentration shall be 5 percent.  The salt used 
sk,all be sodium chloride containing on the drv basis  not more than O .  1 percent of sodium 
i--,dide. and not more than 0.5 percent of total impurities. The 5-percent solution shall be 
prepared bv dissolving 5 i 1 parts  bv weight of salt  in 95 par ts  by weight of distilled or other 
:vater. Distilled or other water used in the preparation of solutions shall contain not more 
t h a n  200 par ts  per million of total solids. The solution shall be kept free from solids by fi l tra- 
tion u s i n g  a filter similar to that shown on figure 101-1, and located in the salt  solution reser- 
i.:jir in  a manner such as that illustrated on figure 101-2. The solution shall be adjusted to and 
maintained at a specific gravitv in accordance with figure 101-3. The pH shall be maintained 
between 6 . 5  and 7 . 2  when measured at a temperature between 93' and 97" F (33.9' and 
36. 1 C i .  Onlv dilute cp grade hvdrochloric acid or  sodium hvdroxide shall be used to adjust 
the pH. The pH measurement shall be made electrometrically using a glass  electrode with a 
saturated potassium-chloride bridge or bv a colorimetric method such as bromothvmol blue, 
provided the resul ts  a r e  equivalent to those obtained with the electrometric method. 

4 .  FILTER. A filter fabricated of noncorrosive materials s imilar  to that shown onfigure 101-1 
rha!i be provided in the supply line and immersed in the reservoir  in a manner such as shown on 
figure 101-2. 

5. PREPARATION 0F.SPECIMENS. Specimens shall be given a minimum of handling, particu- 
larly on the significant surfaces,  and shall be prepared for'fest immediately before exposure. 
rnless otherwise specified, uncoated metallic or  metallic-coated specimens shall be thoroughly 
cleaned of oil. d i r t ,  and grease as necessary until the surface is free from water break. The 
cleaning methods shall not include the use of corrosive solvents nor solvents which deposit either 
corrosive or  protective films, nor the use of abrasives other than a paste of pure magnesium oxide. 
Specimens having an organic coating shall not be solvent cleaned. Those portions of specimens 
w h i c h  come in contact with the support and, unless otherwise specified in the case of coated speci- 
mens or samples, cut edges and  surfaces not required to be coated, shall be protected with a suit- 
able coating of wax or similar substance impervious to moisture. 

6 .  PROCEDVRE. 

5 .1  Location of specimens. Unless otherwise specified! flat specimens and, where practicable, 
other specimens shall be supported in such a position that the significant surface is approximately 
1 5 '  from the vertical and parallel to the principal direction of horizontal flow of the fog through the 
chamber. Other specimens shall be positioned so a s  to insure most uniform exposure. Whenever 
practicable, the specimens shall be supported from the bottcim or from the side.  When specimens 
a r e  suspended from the top, suspension shall be by means of glass or plastic hooks or  wax string: 
if plastic hooks a r e  used, they shall be fabricated of material which is nonreactive to the salt solu- 
tior s u c h  a s  lucite. The use of metal hooks is not permitted. Specimens shall be positioned so that 
tRr.: do not contact each other, so  that they do not shield each other from the freely settling fog. and 
~3 that corrosior! products and condensate from one specimen do not fall upon another. 
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MI L- STD-202F 
1 April 1980 

RUBBER RETAINING RING 

FILTER -GLASS WOOL CLOTH 
ROLL 8 INSERT 

GLASSTUBE 1.25 I O 
(31.75) RUBBER STOPPER 

NOTE : 
Metric equivalents are  in parentheses. 

FIGURE 101-1. Salt solution filter. 

TO 
NOZZLES 

SALT SOLUTION -- - -  - RESERVOIR (REF) 

\FILTER 

FIGURE 101-2. Location of salt solution filler. 
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C .  2 Operating conditions. 

I c .  2.1 Temperature.  The test  shall be conducted with a temperature i n  the exposure zone main- 
: L : , P C  ai 95' + 2 c  F (35' ::: :: C ) .  
art-  by hous infxe  apparatus in a properly controlled constant-temperature room, by thoroughly m -  
s2iat:ng the apparatus and preheating the a i r  to the proper temperature pr ior  to atomization, and by 
)ticketing the apparatus and controlling the temperature of the water or of the air used, The use of 
;c:mersion heaters f o r  the purpose of maintaining the temperature within the chamber is prohibited. 

Satisfactory methods for controlling the temperature accurately 

6 I 2.2 Atomization. The conditions maintained i n  al l  par ts  of the exposure zone shall  be such 
!!ia: a suitable receptacle placed at any point i n  the exposure zone will collect from O. 5 to 3.  O milli- 
:::ers of solution per hour for  each 80 square centimeters of horizontal collecting a rea  (10 centimeters 
chameter) based on an average run of at least 16 hours. The 5-percent solution thus collected shall 
have a sodium-chloride content of from 4 to 6 percent (specific gravity) in accordance with figure 
l o i - 3  when measured at a temperature between 93' and 97" F (33.9" and 36.1 "C). Ai least two 
c!ean fop-collecting receptacles shall be used, one placed near any nozzle and one placed a s  far 
a s  possible from all nozzles. Receptacles shall be fastened so fhat they are  not shielded by speci- 
mens and so that no drops of solution from specimens or other sources  will be collected. The 
specific gravitv and quantity of the solution collected shall be checked following each salt-spray 
test .  Suitable atomization has been obtained in boxes having a volume of less  than 12 cubic feet with 
the following conditions: 

a .  Nozzle pressure of f rom 1 2  to 18 pounds per square inch. 

b. Orifices of from O. 02 to O. 03 inch in diameter,  

c .  Atomization of approximately 3 quarts of the salt solution per 10 cubic feet of box 
volume per 24 hours. I 

When using large-size boxes having a volume considerably in excess of 12  cubic feet ,  the above 
conditions may have to be modified in  order to  meet the requirements for operating conditions. 

6 . 3  Length of tes t .  
test conditions, as Specified: 

The length of the salt-spray test shall be that indicated i n  one of the following 

Test condition Length of test  

A - - - -  - - - - _ - -  96 hours 
B - - - - - - - - - - -  48 hours 

Lnless otherwise specified, the test shall be run continuously for the time indicated or  until definite 
indication of failure is observed, %%th no interruption except for adjustment of the apparatus and 
inspection of the specimen. 

7. hEASUREhfEìiTC. At the completion of the exposure period, measurements shall be made 
as Specified. To aid i n  examination, specimens shall be prepared i n  the following manner, unless 
otherwise specified: Salt deposits shall be removed by a gentle wash or dip i n  running water not 
warmer than 1OO'F ( 3 7 ,  S 'C)  and a light brushing, using a soft-hair brush or plastic-bristle brush. 

8 .  SUMMARS. The following details a r e  tobe specified i n  the individual specification: 

a .  Special mounting and details. ii applicable (see 6.1).  

5 .  Test condition letter (see 6. 3 ) .  

c .  Measurements after exposure (see 7). 

5 
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I When Method 102 I Use Method 1 i s  s p e c i f i e d  I 107 

I I I T e s t  condi t ion i Test condi t ion 
! 

i A ,  E and E i 
C I 

A 

B 
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MIL-STD-202F N O T I C E  7 m 9999933  0427433 969 m 

YI L -STO-  202F 
1 Apri l  1980 

HUh4lDlTS ( S T E A a ì  STATE) 

1. PL'RPOSE. This test  is performed to evaldate the properties of materials used m components 
as :ney a r e  influenced by the absorption and U f u s i o n  of moisture and moisture vapor. This is an 
acc eierated environmental test, accomplished by the continuous exposure of the specimen to high 
re:a:;ve humidity a t  an eìevated temperature.  These conditions impose a vapor p res su re  on the 
n;a:erial under test which constitutes the force behind the moisture migration and penetration. Hy- 
groscopic materials are .sensitive to  moisture, and deteriorate rapidly under humid conchtions. Ab- 
so rp ion  of moisture by many materials results i n  swelling, which destroys their functional utility, 
anc causes loss of physical strength and changes in other important mechanical properties. Insula- 
ting materials which absorb moisture may suffer degradation of their electrical  properties. This 
c:e!hgd, while not necessarily intended as a simulated tropical test, is of use i n  determining mois-  
ture absorption of insulating materials. 

I 

2 I PROCEDURE, 

2 . 1  Conditioning. The specimens shall be conditioned in  a dry oven at a temperature of 40" 
z 5' C for a period of 24 hours. At the end of this period, measurements shall be made as specified. 

2.2 Chamber. The chamber and accessories  shall be constructed and arranged i n  such a man- 
ner a s  to avoid condensate dripping on the specimens under test, and such that the specimens shall 
be exyosed to circulating air. 

2 .  3 Exposure. The specimens shall be placed in a chamber and subjected to a relative humidity 
o! iG to 95 percent and a temperature of 40" .e 2 "  C for the period of t ime indicated in one of the 
fAìh;wing test  conditions, as specified: 

Test  condition Length of test 

2 40 hour s. 
B - - - - - - - - - - - - 96 hours. 
c - - - - - - - - - - - - 504 hours. 
D - - - - - - - - - - - - 1,344 hours. 

A - - - - - - - - - -  - -  

When specified, a direct-curreat potential of 100 volts o r  as specified shall be applied to the speci- 
mens during the exposure period. The length of time for the application of voltage and the points of 
application shall be as specified. 

3 FISAL MEASUREMENTS. 

3 .1  At high htlmidity. Upon completion of the exposure period, and while the specimens are still 
ne specified measurements shall be performed. These measurements may be com- ir, the chamber, 

pared t G  the initial measurements (see 2 .  i),  when applicable. 

3.2 After drying period. upon completion of the exposure period o r  following measurements at 
high humidity ií applicable, the specimens shall be conditioned at room ambient conditions for not 
less  than i hour. nor more than 2 hours unless otherwise specified, after which the specified mea- 
surements shalì be performed at room ambient conditions. 

METHOD 103B 
12 September 1963 
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4 .  SL'MMARY, The following details are  t o  be ~ p f . ~  d i e d  in the individual specification: 

a .  Measurements aiter conditioning (see 2 .  1 I .  

b .  Test condition letter (see 2 . 3 ) .  

c .  The length of time and points of application of polarizing voltage, If 
applicable (see 2 . 3 ) .  

d .  Final measurements: 
(1) 
(2) 

At high humidity, í f  applicable (see 3 , l ) .  
After drying period (see 3 . 2 ) .  

\ T C -  
.!-i= :HOD 103B 
1 2  Se9ternber 1963 
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METHOD 104A 

i Test 
i condition , 

I hl MERSION 

Number of Duration of 
cycles each immersion 

: 

' * -  ;: tc thermal and mechanical s t r e s ses  which w5ll readily detect a defective terminal assembly, 
: .: partially closed seam or molded enclosure. Defects of these types can result from faulty con- 

":.,; ! i rm  or f rom mechanical damage such as might be produced during physical or environmental 
:. -:>. The immersion test is generally performed immediately following such tes t s  because it will 
- .  a . ?  ! aggravate any incipient defects i n  seals,  seanis, and bushings which might otherwise escape 
: * .  i .  This test is essentially a laboratory test condition, and the procedure is intended o ~ l y  as  a 
!- I dsxemen t  of the effectiveness of thesseal following this test .  The choice of fresh or salt water 
.i> 2 !est liquid is dependent on the nature of the component part under tes t .  When electrical  meas- 

Lhe use oí 
A sal! solution instead of fresh water will facilitate detection of moisture penetration. This test 
yjr .vides a simple and ready means of detection of the migration of liquids. Effects noted can include 
ì - x e r e d  insulation resistance, corrosion of internal parts,  and appearance of salt crystals .  The test 
described is not intended as a thermal-shock or corrosion test ,  although it may incidentally reveal 
inadequacies i n  these respects.  

oi immersion in a hot bath of fresh (tap) water at a temperature of 65 - o c  C (169' t::Fì 
foiiowed by immersion in a cold bath. The number of cycles, duration of each immersion, and the 
sature and temperature of the cold bath shall be as indicated in the applicable test condition listed 
iZ table 104-1, a s  specified. 

PCRPOSE. This tes t  is performed to determine the effectiveness of the seal of component 
. , ... ... . C . The immersion of the part under evaluation into liquid at widely different temperatures sub- 

I 
I 

. I. . .-,. n-. ... ents a r e  made after immersion cycling to  obtain evidence of leakage through seals .  

2.  PROCEDURE. This test consists of successive cycles of immersions,  each cycle consisting 

Saturated solution of sodium 

Saturated solution of sodium 
chloride and water 

chloride and water 

2 5  '-50 

o = 3  

I Minutes 

1 5  

1 5  

60 

~ ~~~~ 

I m m e r s  ion bath I Temperature 
1 of cold bath (cold) I 
I 

' C  

I 2 5 " 1 °  - 5  Fresh (tap) water 

i 
The transfer of specimens from one bath to  another shall be accomplished a s  rapidly a s  practicable. 
hi ter  completion of the final cycle. specimens shall be thoroughly and  quickly washed and  all  su r -  
faces wiped or air-blasted clean and dry. 

3. MEACLRE?lIENTS. Cnless otherwise specified, measurements shall be made at leas: 4 h.Surs, 
bu: rio! nime :harr 2.1 hours, after completion of the final cycle. 
s?ecified. 

Measurements shall be x a d e  a s  

4. SCXWLRY.  The fGllúWing details a r e  tobe specified i s  the indìi;.:&ia: ~ p e ? * ' ~ * ~  L d. ^ + .  1-12: 

a .  Test condition letter (see 2 1 .  

c .  Measurements after final cycle (see 3 ' .  
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M I L - S T D - 2 0 2 F  N O T I C E  7 m 9999911 0427434 678 m 

Pressu re  - Maximum I 

BAROMETRIC PHESSLRE (REDUCED) 

Altitude 

1. PURPOSE. The barometric-pressure test i5 performed under conditiuns s;mulating the low 
atxospheric  pressure encountered in the nonpressurized portions of aircraft  and other vehicles i n  

maierìals to avoid dielectric-withstanding-voltage failures due to the lowered insulating strength of 
a i r  and other insulating materials at reduced pressures. Even when low pres su res  do not produce 
ci-n;pìete electrical breakdown, corona and its undesirable effects, including losses and ionization! 
;TE intensified. Low barometric pressures  also serve to decrease the life of electrical contacts, 
s:r;ct intensity of arcing is increased under these circumstances. For this reason, endurance t e s t s  
d eiectro-mechanical component par ts  are sometimes conducted at reduced p res su res .  Low-pressure 
tests a r e  also performed todetermine the ab i l iv  of sea ls  i n  componentparts towithstand rupture due to 
the considerable pressure differentials which may be developed under these conditions. The simu- 
lated high-altitude conditions of this test can also be employed to investigate the influence on com- 
ponent par t s  operatingcharacteristics. of other effects of reducedpressure.  including changes in dielec- 
t r ic  constants of materials; reduced mechanical loading on vibrating eìements, such as crystals:  
and decreased ability of thinner air to transfer heat away from heat-producing components. 

p,ì,.L b..-aìtitude flight. This test  is intended primarily to determine the ability of componeni par t s  and 

Millimeters of mercury 

2. APPARATUS. The apparatus used for the barometric-pressure test shall consist of a vacuum 
pump and a suitable sealed chamber haL5ng means for lisua1 observation of the specimen under test 
when necessary. A suitable pressure indicator shall be used to measure the simulated altitude in 
feet in the sealed chamber. 

Feet Meters 

226.00 
87.00 
33.00 
8.00 
1. o9 

439.00 
2.40 x loe6 

30, O00 
50: O00 
70, O00 

150,000 
15: O00 

656,000 

100,000 

9,144 
15, 240 
21, 336 
30,480 
45, 720 
4: 572 

200,000 

4. CC.llhlARY. The following details a r e  to be specified in  the individual 

a .  Method of mounting (see 3j. 

b .  Test condition ietter (see 31. 

c .  Tests during subjectior? to reduced pressure (see 3 ) .  

d .  Tests after sublection i o  reduced pressure,  ii applicable. 

e .  Exposure ::me prior t o  measurements. i: applicable. 

1 

specification: 

.1ETHOG 105c 
12 September 1963 
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M I L - S T D - 2 0 2 F  N O T I C E  7 m 9999933 0427435 504 m 

HIL-STD-202F 
1 A p r i l  1980 

. * -..-+- 
 t. The mois ture- res i s tance  t e s t  i s  performed f o r  the purpose of eva lua t ina ,  i n  a n  

--::e: -.amer, the r e s i s t ance  of componen: Darts a n d  cons t i t uen t  ma te r i a l s  t o  the  Ce te r io ra t ive  
:i :SE hiph-humidity and  heat conditions t c i ca l  of t rop ica l  environments. Mos? t rop ica l  i . -". :..-.. - r e s u l t s  d i r e c t l y  o r  i n d i r e c t l y  fror- ab orpt ion  of moisture vapor and f i lms  by u;lnerable .. - I -_ .  f..,.̂  - z a t e r i a l s ,  and  fror! sur face  wettinc of metals a n d  i n su la t ion .  These phenomena produce many 

- .  . - . - * ? : c ,  ìeachino out a n d  spending of cons t i t uen t s  of ma te r i a l s ;  and detrimental  chanses i n  e :ec t r ica l  -. - - :  z C  x t e r i o r a t i o n ,  includinq corrosion of meta ls ,  physical d i s t o r t i o n  and decmposi t ior :  of o raa r i c  

. . . - - t ' e s .  _ _  -_  e -  .?: 

d condensation and drying e s sen t i a l  t o  the  development of the corrosion processes a n d ,  i n  
t::':?m, croduces a "breathing" ac t ion  of moisture in to  p a r t i a l l y  sealed conta iners .  Increased 
- -  r,.:ver+ss i s  a l so  obtained by use of a higher temperature, which i n t e n s i f i e s  the e f f e c t  c f  h u r r l b l t y .  
- - -  *=:t -..- :r.c:udes low-temperature and  v ibra t ion  subcycles (when appl icable ,  see  3 .4 .2 )  t h a t  a c t  as 

=- - -&- - r :  - _ -  Tcis ture  and accentuated by v ibra t ion  tend t o  widen cracks and f i s s u r e s .  As a r e s u l t  the 
:ete*-*.:r6tior can be detected by the measurement of e l e c t r i c a l  c h a r a c t e r i s t i c s  ( inc luding  such t e s t s  a s  
I .. - . - . r ; :  c witnstanding voltage a n d  i n su la t ion  r e s i s t ance )  o r  by perfonnance of  a t e s t  fo r  s e a l i n g .  - - .  - -  . ...- . - .Gr i s  rrade f o r  the  appl ica t ion  of a po la r i z inç  voltage across in su la t ion  to  inves t igo te  
- - - - . - ; i . *  _ _ _ _  . .' of e l e c t r o l y s i s ,  w h i c h  can promote eventual d i e l e c t r i c  breakdown. This t e s t  a l s o  provides 
':.. i'e:t--:ai loading of ce r t a in  components, i f  des i r ed ,  i n  order t o  determine the r e s i s t ance  o f  
- _ -  . - , - = p . - - .  - , c ' . 3 ' i n ~  , ,- components, espec ia l ly  f i n e  wires and con tac t s ,  t o  electro-chemical cor ros ion .  Results 
-. _. - 'EC v.;:b t r i s  t e s t  a r e  reproducible and have beer! confirmed by inves t iga t ions  of f i e l d  f a i l u r e s .  
- * * I  :os: Droved r e l i a b l e  f o r  ind ica t ing  those pa r t s  which a re  unsuited f o r  t rop ica l  f i e l d  use.  

_. . - - -  This t e s t  d i f f e r s  from the  s t eady- s t a t e  hiir idity t e s t  (method 103 of th i s  standard; a n d  
::s added ef fec t iveness  in  i t s  employment of t e m e r a t u r e  cycling, which provides a l t e r n a t e  

-..--.. 
_ - . _  -'+'arts to  reveal otherwise undiscernible evidences of de t e r io ra t ion  s ince  s t r e s s e s  caiised :y 

-.. - - *  

the 

-_.-- 

1. LEDARATUS, 

- .  - .  Cp,anSer. A t e s t  chamber sha l l  be used which can meet t he  temperature a n d  humidity cycling 
.'s. ,ie-gure 106-1. The material  used t o  f a b r i c a t e  the  platforms a n d  s tandoffs ,  which support  

:re soeciqens, sha l l  be nonreactive in high humidity. Wood or  plywood sha l l  not be used because they 
B ~ E  r e s in i f e rous .  Materials sha l l  not he Used i f  they contain formaldehyde or  phenol i n  t h e i r  
t:- 30 s i :i on. 

2.1.1 ODer.inc of the  chamber door. 
st fnCir iç ,  the  cnaaber door should not b i  opened. 
C:E% d u r i n g  the  16th hour through the  2 4 t h  hour of a n  individual cyc le .  
- -  _ -  - . 7 ï c F ? ,  and the r e l a t i v e  humidity to le rance  must be maintained, the  chamber door should only be 
c : ; .he~ :e be opened f o r  a shor t  period of time. 

D u r i n g  t he  periods when t h e  humidity i s  ascending o r  de- 
I f  the.chamber door must be opened, i t  should be 

While the  chamber i s  a t  -::. 
- -  

- . -  
i .  . . i  Water. Steam, or  d i s t i l l e d  and demineralized, o r  deionized water, having a pH value between -,. 

c . .  o*:: - 1 . 2  a t  23°C !73.4OF) sha l l  be used t o  ob ta in  the  spec i f ied  humidity. No r u s t  o r  cor ros ive  
e . - . - s . . . ~  -. -- .r,irts sna l l  be imposed on the  t e s t  specimens by the  t e s t  f a c i l i t y .  

- - -  
L . I . :  3r ip ; 'n%.  Provision sha l l  be made t o  prevent t he  dripping of condensate on the  t e s t  speci-  

-e'< - - irr- ti-& t e s t  chamber c e i l i n g .  

. .  - .  . I'c;": . ,A," . - .  S>ecf?ens sna l l  be mounted by t h e i r  normal m o u n t i n q  means, ir, t h e i r  norrnal mour,ting 
- P - - * . n p  - 
--: . - , _-. s%:' he oositioned so t h a t  they do nct contact each o the r ,  and so t h a t  each specimen 
*L'C' . ,Es -- - . .. 

CE<^.. ' . '  _ _ _ -  , . c l a y  tne same decree o f  h m i d i t y .  
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M I L - S T D - 2 0 2 F  N O T I C E  7 W 9999933 0427Y37 387 W 

3.P Subc Cie. During step 7, at lees: ' - . - *  r:: nore than 4 hours after stec 7 teclrs, the 
specimens l)rr s a be either r m v e d  fror the c . ; - . : ' : .  :ra*iber, o r  the temperature of t h e  charber shall be 
reduced, for performance of step 7a. After ::E: 
9f to 98 percent relative humidity ( R H )  anc k e r r  :+?--E uc:il the next cycle begins. 
be performed during any five o f  the first nine : * : : e s .  

mens shall be either removed from the humidity cha-ber, or the temperature of the Charber shall be 
reduced. Specimens shall then be conditioned a t  -i:' -2°C (14' 23.6'F) with humidity not controlled, 
for 3 hours as indicated on figure 106-1. 
taken to assure that the specimens are held at - 1 C '  :¿'OC ( 1 4 O  43.6"F) for the full 3-hour Periad. 

specimens &e vibrated for 15 minutes, at roar a-bient temperature, using a simple harmon\c 
mction having an amplitude of 0.03 inch (C.7€ m) (0.06 inch (1.52 mn) maximum total excursion;, the 
frequency being varied uniformly between the aDDroxir,ate limits of 10 and 55 hertz (HZ). The entire 
frequency range, from 10 to 55 HZ and return to 10 HZ, shall be traversed in approximately 1 minute. 

NOTE: 

:he soecimens shall be returnec to ?E": '77'F] a: 
f h i r  swbcjcìe srra;l 

At least 1 hour but not more :plap 4 hours after the becinnina o f  step 7, the SDeci- 3.4.1 Step ia. 

Wher. a seDarate cold chamber is not used, care should be 

Within 1 5  minutes after coczletior. cf step 7a and with humidit? not controlled, 3.4.2 Ste 7b. 

Not applicable to parts which include tes: scnedules with requirements of method 2C.! o r  
method 204. These parts must routinely be sutJected to, and pass, tnese requirements. 

3.5 Polarization and load. When applicable, polarization voltage shall be 100 volts, dc, or as 
specified. The loading voltage shall be as specified. 

3.6 Final measurements. 

3.6.1 At hiqh humidity. Upon completion of step 6 o f  the final cycle, when measurements at hlgh 
humidity are Specified, the specimens shall be maintained at a temperature of 25' =2"C (77' z3.6'Fj, 
and a RH of 90 to 98 percent for a period of 1-1/2 to 3-1/2 hours, after which the specified measure- 
ments shall be made. 
individual specification shall specify the particular precautions to be followed in making measurements 
under such conditions. 

3.6.2 After high humidity. Upon removal from humidity chamber, final measurements shall be made 
within a period of 1 - 2'hours after the final cycle. 
be subjected to any means of artificial drying. ' 

humidity, i f  applicable, specimens shall be conditioned for 24 hours at the ambient conditions speci- 
fied for the initial measurements (see 3.2) after which the specified measurements shall be made. 
Measurements may be made during the 24-hour conditioning period; however, failures shall be based on 
the 24-hour period only. 

Due to the difficulty in making measurements under' hiqh-humidity conditions, the 

During final measurements, specimens shall not 

3.6.3 After drying period. Following Ster, 6 o f  the final cycle, or following measurements at high 

4. S U M W R Y .  The following details are to be specified in the individual specification: 

a. Initial measurements, and conditions if other than room ambient (see 3.2). 
b. 
c. Loading voltage (see 3.5). 
d. Final measurements (see 3.6). 

When applicable, the polarization voltage if other than 100 volts (see 3.5). 
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MIL-STD-202F 
1 A p r i l  1980 

2 .  APPARATUS.  S u i t a b l e  t e m p e r a t u r e  c o n t r o l l e d  s y s t e m s  s h a l l  b e  u s e d  t o  m e e t  t h e  
t e m p e r a t u r e  r e q u i r e m e n t s  a n d  t e s t  c o n d i t i o n s  s p e c i f i e d  i n  t a b l e  1 0 7 - 1  o r  t a b l e  
107-111. The l i q u i d  m e t h o d  i s  more  s e v e r e  a n d  may damage some c o m p o n e n t s  t h a t  m i g h t  
n o t  be d e g r a d e d  b y  t h e  a i r  me thod .  I t  i s  n o t  i n t e n d e d  f o r  u s e  o n  n o n h e r m e t i c a l l y  
s e a l e d  c o m p o n e n t s .  

2 . 1  E n v i r o n m e n t a l  c h a m b e r s .  A s y s t e m  o f  s u f f i c i e n t  t h e r m a l  c a p a c i t y  s h a l l  b e  u s e d  
t o  change  a m b i e n t  c h a m b e r i t i o n s  t o  m e e t  t e s t  r e q u i r e m e n t s  and  t o  r e a c h  s p e c i f i e d  
t e m p e r a t u r e  c o n d i t i o n s  o f  s t e p s  1 and  3 o f  t a b l e  107-1. The s u p p l y  a i r  t e m p e r a t u r e  
o f  t h e  chambers  s h a l l  r e a c h  t h e  s p e c i f i e d  t e m p e r a t u r e  w i t h i n  a r e c o v e r y  t i m e  o f  5 
m i n u t e s  a f t e r  t h e  s p e c i m e n s  h a v e  b e e n  t r a n s f e r r e d  t o  t h e  a p p r o p r i a t e  chamber .  

2 .2  L i  u i d  b a t h s  S u i t a b l e  t e m p e r a t u r e  c o n t r o l l e d  b a t h s  c o n t a i n i n g  l i q u i d s  ( s e e  
t a b l e  i & m b e  c h o s e n  t o  m a i n t a i n  t h e  s p e c i f i e d  t e s t  c o n d i t i o n s  ( s e e  t a b l e  
1 0 7 - 1 1 1 1  w i t h i n  t h e  i n d i c a t e d  t o l e r a n c e s .  A l i q u i d  m e d i a  s h a l l  n o t  b e  u s e d  w i t h o u t  
p r i o r  a p p r o v a l  o f  t h e  q u a l i f y i n g  a c t i v i t y .  

I 3 .  PROCEDURE.  

3 . 1  E n v i r o n m e n t a l  chambers t  Spec imens  s h a l l  b e  p l a c e d  s o  t h a t  t h e r e  i s  
s u b s t a n n a l l y  no o b s t r u c t i o n  t o  t h e  f l o w  o f  a i r  a c r o s s  a n d  a r o u n d  t h e  s p e c i m e n .  i f h e n  
s p e c i a l  m o u n t i n g  i s  r e q u i r e d ,  i t  s h a l l  b e  s p e c i f i e d .  The s p e c i m e n  s h a l l  b e  s u b j e c t e d  
t o  t h e  s p e c i f i e d  t e s t  c o n d i t i o n  o f  t a b l e  107 -1 .  The f i r s t  f i v e  c y c l e s  s h a l l  b e  r u n  
c o n t i n u o u s l y .  k f t e r  f i v e  c y c l e s ,  t h e . t e s t  may b e  i n t e r r u p t e d  a f t e r  t h e  c o m p l e t i o n  o f  
any  f u l l  c y c l e ,  and t h e  s p e c i m e n s  a l l o w e d  t o  r e t u r n  t o  roam a m b i e n t  t e m p e r a t u r e  
b e f o r e  t e s t i n g  i s  resumed .  One c y c l e  c o n s i s t s  o f  s t e p s  1 t h r o u g h  4 o f  t h e  a p p l i c a b l e  
t e s t  c o n d i t i o n .  Spec imens  s h a l l  n o t  be s u b j e c t e d  t o  f o r c e d  c i r c u l a t i n g  a i r  w h i l e  
b e i n g  t r a n s f e r r e d  f r o m  o n e  chamber  t o  a n o t h e r .  W h e t h e r  s i n g l e  o r  m u l t i p l e  c h a m b e r s  
a r e  used ,  t h e  e f f e c t i v e  t o t a l  t r a n s f e r  t i m e  f r o m  t h e  s p e c i f i e d  l o w  t e m p e r a t u r e  t o  t h e  
s p e c i f i e d  h i g h  t e m p e r a t u r e ,  o r  t h e  r e v e r s e ,  s h a l l  n o t  e x c e e d  5 m i n u t e s .  D i r e c t  h e a t  
c o n d u c t i o n  t o  t h e  s p e c i m e n  s h o u l d  be m i n i m i z e d .  I n  t h e  c a s e  o f  m u l t i p l e  c h a m b e r s ,  
t h e  t r a n s f e r  t i m e  s h a l l  b e  d e f i n e d  a s  t h e  t i m e  b e t w e e n  w i t h d r a w a l  f r o m  t h e  l o w  
t e m p e r a t u r e  chamber  a n d  i n t r o d u c t i o n  i n t o  t h e  h i g h  t e m p e r a t u r e  chamber  o r  t h e  r e v e r s e .  

N O T E :  I n  s i n g l e  c o m p a r t m e n t  c h a m b e r s ,  i n  w h i c h  t h e  t e m p e r a t u r e  e x t r e m e s  o f  s t e p s  1 
and  3 a r e  a c h i e v e d  w i t h o u t  p h y s i c a l  movement o f  t h e  s p e c i m e n s ,  s t e p s  2 and  4 a r e  n o t  
a p p l  i c a b l  e .  

METHOD 1076 

THERMAL SHOCK 

1 .  PURPOSE. T h i s  t e s t  i s  c o n d u c t e d  f o r  t h e  p u r p o s e  o f  d e t e r m i n i n g  t h e  r e s i s t a n c e  
o f  a p a r t  t o  e x p o s u r e s  a t  e x t r e m e s  o f  h i g h  a n d  law t e m p e r a t u r e s ,  a n d  t o  t h e  s h o c k  o f  
a l t e r n a t e  e x p o s u r e s  t o  t h e s e  e x t r e m e s ,  s u c h  a s  w o u l d  b e  e x p e r i e n c e d  when e q u i p m e n t  o r  
p a r t s  a r e  t r a n s f e r r e d  t o  a n d  f r o m  h e a t e d  s h e l t e r s  i n  a r c t i c  a r e a s .  T h e s e  c o n d i t i o n s  
m a y  a l  so  b e  e n c o u n t e r e d  i n  e q u i p m e n t  o p e r a t e d  n o n c o n t i n u o u s l y  i n  l o w - t e m p e r a t u r e  
a r e a s  o r  d u r i n g  t r a n s p o r t a t i o n .  A l t h o u g h  i t  i s  p r e f e r r e d  t h a t  t h e  s p e c i m e n  r e a c h  
t h e r m a l  s t a b i l i t y  d u r i n g  t h e  e x p o s u r e  s p e c i f i e d ,  i n  t h e  i n t e r e s t  o f  s a v i n g  t i m e ,  
p a r t s  may b e  t e s t e d  a t  t h e  m in imum e x p o s u r e  d u r a t i o n s  s p e c i f i e d ,  w h i c h  w i l l  n o t  
i n s u r e  t h e r m a l  s t a b i l i t y  b u t  o n l y  a n  a p p r o a c h  t h e r e t o .  
o p e r a t i n g  c h a r a c t e r i s t i c s  a n d  p h y s i c a l  damage p r o d u c e d  d u r i n g  t h e r m a l  s h o c k  r e s u l t  
p r i n c i p a l l y  f r o m  v a r i a t i o n s  i n  d i m e n s i o n s  a n d  o t h e r  p h y s i c a l  p r o p e r t i e s .  E f f e c t s  o f  
t h e r m a l  shock  i n c l u d e  c r a c k i n g  a n d . d e l a m i n a t i o n  o f  f i n i s h e s ,  c r a c k i n g  a n d  c r a z i n g  o f  
embedd ing  and e n c a p s u l a t i n g  compounds,  O p e n i n g  o f  t h e r m a l  s e a l s  a n d  c a s e  seams, 
l e a k a g e  o f  f i l l i n g  m a t e r i a l s ,  r u p t u r i n g ,  o r  c r a c k i n g  o f  h e r m e t i c  s e a l s  a n d  vacuum 
g l a s s  t o  m e t a l  s e a l s ,  a n d  c h a n g e s  i n  e l e c t r i c a l  c h a r a c t e r i s t i c s  due t o  m e c h a n i c a l  
d i s p l a c e m e n t  or r u p t u r e  o f  c o n d u c t o r s  o r  O f  i n s u l a t i n g  m a t e r i a l s .  

4 

P e r m a n e n t  c h a n g e s  i n  
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3.,' ! ' .  p!tiLh.t;! . Spec imen \  s h a l l  tjr i m m e r s e d  i r  <I s i i i t 4 i i  ! . t ~ i f i  t h i t  - . t , i .11 ' . E  
a p p r o v e r ! , )  t h t !  . i u a r i t i i r i g  a L t 1 v " t . Y  í ; e c  t a k l e  l i ) ? . . : . ,  a t  1t.t- ' . : * ~ c , 3 t k i r e  i n  : t - , ~  : 
o f  t t , p  ,,. ! i ! : , : !  *+;i - . ; r d ! t i o r :  ( s e e  t c t l , ?  I C '  I l I I  1 , t -  t n e  i 1  ,, s i c c i f i e d  i r ,  t a b . ! F  
1 0 7 . ' ; .  ! r i m e d i r ~ t c i y  i ip rJn t h e  r o r i c l u s i o r ,  c f  stf?,r, I ,  :he l e v i  - e  ' 1  $ 1 1  h e  t r a n s f e r r ß d  t o  
a s i r i t3 t . I .  l i q ' i i t f  d ;  t n e  t e m p e r a t u r e  s p e c i f i e d  i n  ; t e p  ? o f  th f .  i c C c l f i e i f  t e c t  
c o n d i t i c r ,  The d r r v i c e  s h a l l  r e m a i n  a t  t ) e  h i g h  t e m p e r a t u r e  f o l  t b e  t i m e  s p e c i f i e d  i n  
t a b l p  107 b .  Theqe twc!  s t e p s ,  s t e p  1 and  1 ,  c o n s t i t u t e  on+? c y c l e  c f  t h e  a p p l i c a b l e  
t e s t  L o n d i t i c n .  Repea t  t h e  r e q u i r e d  number  o f  c y c l e s  w l t h o b i t  i n t e r r u p t i o n  a s  
s p e c i f i e r i  i n  t a b l e  1 0 7 - 1 1 1 .  T r a n s f e r  t 1 - P  f r o m  l o w  t n  h i g h  t e m p e r a t u r e  a n d  f r o m  h i g h  
t o  low t e v p e r i i C u r e  s h a l l  b e  l e s s  t h a n  10 s e c o n d s .  

I r - - - - T - - T  1 O 0  I I  R-3 ! 1 r)o TT- : c - 3  
I I T e m p e r a t u r e  I T ime I I l e m p e r a t u r e l  T i  me I I T e r ~ w r n t u r e  

1 I I I  1 I l  

T 4 3 i . E  1 0 7 - 1 .  I h e r m a l  ;hock t e s t  c o n d i t i o n s  (d 

100 1 
T i  me 1 

I '  : - _ _ _  

I i c o n a i r i o n  O T  c y c l e s  i l c o n a r t i o n  i o t  c y c l e s  ilconartion o f  c y c l e s  I 

1- 
-'3011- 1 50 1 

1 1  I I I  I r 

I I  E I 5 1 -r---T--5 
I - l - - ~ ' I - - l t O O  --'-TT E-3 A 7 - L ;  I 1 O0 I 

- T - 2 5 i i l - - F - ~ l - r  

;--vG-- I IT e m p e r a t u r e  I T i m e  i T T e m p e r a t u r e  I T i  me 

1 2 I 2 5  +10 15 v i n u t e s  
1 I -5 I 
I I I 
1 3 1 350 '5. I See t a b  
I I - 0  I 1 0 7 - 1 1  
I I I 
I 4 I 2 5  '10 15 m i n u t e s  
I I - 5  I 

1 I I 

i¡ *C 1 
I I  - I 

I I  - 5  1 107-11 
I I  1 

e I I  - 6 5  + O  I See t a b  

l i  c 1 
I I  - I 

I I  - 5  1 107-11  
I I  I 

e I I - 6 s  * O  i See t a b  

i! 

.eV- 

. .  
max.11 2 5  +10 15 n i i i u t e s  

I I  - 5  I 
I I  I 

e ¡i 500 + 5  i See t a b  
I I  - 0  I 107-11 
I I  I 

- 5  1 I I  
m a x . 1  i 2 5  + l o  I 5  m i n u t e s  

I I I  

n a x . 1 1  7 5  * l o  If; m i n u t e s  
I I  - 5  1 
I I  I 

e ti 150 * 3  1 See t a h  
1 1  - 0  1 1 0 7 - 1 1  
I I  I 

I 
! 

e l  
I 
I 

max. I 
I 
I 

e l  
1 
I 

max.11 7 5  *i0 If; n i i n u t e s  m n x . 1  
1 
I 

- 5  I 
I 

1 1  
I I  
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MIL-STD-202F N O T I C E  7 = 9999933 0427440 973 

IStepl AA-1 
I AA-2 

15 
25 

MIL-STb-202F 
1 A p r i l  1980 

1 cc 1 5 II DD 1 5 i  
I 88-1 
I 88-2 

I 15 I cc-1 I 15 I I  DD-1 I 15 I 

TABLE 107-11. Exposure time i n  a i r  a t  teinperature e x t m s .  

1 I I' 
I Weight 1 Minimum t ime I 
I of specimen I ( f o r  steps I I I 
I I and 3, I 

* -  Hours 
I 

I 25 1 

I i 
I TTempera t u  r e  Time I Iremperaturel Time I 

I I I  ouwe ( ? A  grams) 
I 
I IAhove 1 ounce (28 grams) t o  . 3  pound (.136 grams), i n c l u s i v e  - - - . -  - - 

IAbove .3 pound (136 grams) t o  3 pounds ( l .36 kilograms), inc lus ivo-  - - I 
IAhove 3 pounds (1.36 kilograms) t o  30 pounds (13.6 kilograms), inc lus ive  1 
IAbove 30 pounds (13.6 kilograms) t o  300 pounds (136 kilograms), Inc lus ive1 

I and helow - - - - - - - - - - -  - - - - - - - - - - - - - I - - I ~ 

I - -  I IAbovo 300 pounds (136 kilograms)- - - - - - - - - - - - - - - - - - -  

cc-2 I 25 I 1  
me T emperature I T i  me I ITemperaturel T i  

DD-2 1 35 

I 
1/4 ( o r  as I 

. tpec'lf ied) I 
- 1 /2 1 

1 I 
2 I 
4 I 
8 '  - I 

I I 1 

TABLE 107-111. Thermal shock condi t ions (L iqu id) .  

TABLE 107-IV. Suggested thermal f l u i d s .  L/ g/ 
1 I I 

I I Condit ion I f l u i d s  I f l u i d s  I f l u i d s  I I 
I I Step 1 I FC40 4 or I 

I I 
I Step 2 I FC40 4 o r  I FC70 o r  FC40 51 I FC70 o r  FC40 51 I FC70 o r  FC40 $1 I 

I o r  UCON-WS ?/ I o r  UCON-WS 5/ I 
I I 

I Test I AA, AA-2, AA-2 I BB, RB-1, 88-2 I I CC, CC-1, CC-2 I DO, DD-1, DD-2 I l 

I I water-./ i I I 1 

I I Water 4 -1 I o r  UCON-WS 5 /  

f l u i d s  I 

I I 
I I I I 

I I I I 

I I I 

FC77 !!I I FC77 cc77 0 I 

- I 

See paragraph 2.2. 

Ethylene g lyco l  sha l l  not  be used as  a t h e n a l  shock t e s t  f l u i d .  

Tap water i s  ind icated as an acceptable f l u i d  f o r  t h i s  temperature range. 
s u i t a b i l i t y  chemically sha l l  be establ ished p r i o r  t o  use. 
and alcohol may be used t o  prevent f reez ing a t  the low temperature extreme. 
The r a t e r  sha l l  no t  he allowed t o  b o i l  a t  the upper temperature extreme. 

I t s  
A mixture o f  water 

FC77, FC70, FC40 are the reg is tered trademark of 34. 

WON-WS process f l u i d  i s  the reg is tered trademark of Union Carbide Corp. 

Method ,1076 
28 Mar-ch 1984 

3 

Provided by IHS
Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
`
,
,
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



~~ 

- ~- ~- -- - _. 

MIL-STD-202F N O T I C E  7 M 9999933 0427443 B O B  

MIL-SfD-202F 
1 A p r i l  1980 

TABLE 107-V .  Exposure  t i m e  i n  l i q u i d  a t  t e n p e r a t u r e  ex t remes .  

We igh t  
o f  spec imen 

1 I 
I Winimum t i m e  I 
I ( f o r  s t e p s  I 
I 1 and 2 )  I 

I I I 

I I I 
I 1.05 ounce ( 1 . 4  grams)  and b e l o w  - - - - - - - - - - - - - - - 1 

IAbove . O 5  ounce (1.4 grams)  t o  ;5 ounce ( 1 4  g r a n s ) -  - - - - - I 
IAbove . 5  ounce ( 1 4  g r a n s )  t o  5 ounces  ( 1 4 0  grams)  - - - - - - I S I 

I M i  n u t e s  

lIi! 2 I 

I I I '  

4. MEASUREMENTS. S p e c i f i e d  measurements s h a l l  be nade p i  a r  t o  the f i r s t  c y c l e  
and upon c o m p l e t i o n  o f  t h e  f i n a l  C y c l e ,  e x c e p t  t h a t  f a i l u r e s  s h a l l  he based on  
measurements made a f t e r  t h e  s p e c f i e n  has s t a b i l i z e d  a t  room - e n p e r a t u r e  f o l l o w i n g  t h e  
f i n a l  c y c l e .  

s p e c i f i c a t i o n :  
5. SUMMARY. l h e  f o l l o w i n g  d e t a i l s  a r e  t o  be s p e c i f i e d  i n  t h e  i n d i v i d u a l  

a. Recovery  t i m e  i f  o t h e r  t h a n  5 m i n u t e s  ( s e e  2 . 4 ) .  

b. S p e c i a l  m o u n t i n g ,  if a p p l i c a b l e  ( s e e  3 ) .  

c .  Type t e s t  ( a i r  o r  l i q u i d )  and t e s t  c o n d i t i o n  ( s e e  3 ) .  

d. T r a n s f e r  t i m e  i f  o t h e r  t h a n  s p e c i f i e d  i n  3 . 1  o r  3.2. 

e. Measurements b e f o r e  and a f t e r  c y c l i n g  ( s e e  4 ) .  

METHOD 1076 
28 March 1984 
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METHOD 108A 

LIFE 

(AT ELEVATED AMBIENT TEMPERATURE 

1 : 
:. - ... :.::cal characterist ics of a part, resulting from exposure of the part to an elevated ambient 
:. .; c :.&ture for a specified length of time, while the par t  is performing its operational function. 

:. ::. E:.idence of deterioration resulting from this test  can at t imes be determined by visual exam- 
,.-:.. .. however, the effects may be more readily ascertained by measurements or tests pr ior  to, 
5-:..:-.-. cr after exposure. Surge current,  total resistance,  dielectric strength, insulation resis- 

e>:;> -.>;re to elevated ambient temperatures. 

PLRPOSE. This test is conducted for the purpose of determining the effects on electrical  and 

- .  , . _ -  :t  9: method is not intended for testing par t s  whose life is expressed in the number of opera- 

.. . . 

< - .  r .  mc! capacitance are types of measurements that would show the deleterious effects due to 

I 

3. APPARATUS. A suitable chamber shall be used which will maintain the temperature at the 
required test temperature and tolerance (see 3.2) to which the parts will be subjected. Temperature 
cxasürements  shall be made within a specified number of unobstructed inches from any one part  o r  
goup of like par t s  under test ,  In addition, the temperature measurement shall be made at  a posi- 
t i m  uhere the effects of heat generated by the par t s  have the least effect on the recorded tempera- 
ture. Chamber construction shall minimize the influence of radiant heat on the par t s  being tested. 
Chambers which utilize circulating liquid as a heat exchanger, free-convection (gravity-type) 
chambers! and circulating-air chambers may be used providing that the other requirements of this 
test method a r e  met, When specified, this test shall be made in still air, (Still air is defined as 
s x r v . i n d i n g  air with no circulation other than that created by the heat of the par t  being operated. ) 
Tne emp1cr:;ment of baffling devices and the coating of their  surfaces with a heat-absorbing finish are 
permitted. When a test  is conducted on par t s  that do not have the st i l l-air  requirement, there shall 
be nc direct  impingement of the forced-air  supply upon the parts.  

3. PROCEDURE. 

3. 1 -- Mounting. Specimens shall be mounted as specified by their normal mounting means. When 
groups of specimens a r e  to be subjected to test  simultaneously, the mounting distance between speci- 
mens shall be as specified for the individual groups. When the distance is not specified, the mount- 
ing distance shall be sufficient to minimize the temperature of one specimen affecting the tempera- 
ture of another. Specimens fabricated of different materiais, which may have a detrimental effect 
on each other and alter the results of this test, shall not be tested simultaneously. 

3.2 Test temperature. Specimens shall be subjected to one of the following test  temperatures 
with accompanying tolerances, as specified: 

Temperature and 
tolerance i 

'C  i 'F 
I -  

- 
7 0 = 2  (158 Z3.6) 
85 = 2  i (185 z3.6) 

100 =2  (212 z3.6) 
123 =3  I (251 . 5 , 4 )  

Temperature and 
tolerance 2' 

'C 

150 -.3 
200 = 5  

350, tolerance as specified. 
500, tolerance as specified. 

OF 

(302 ~ 5 . 4 )  
(392 =9) 

(662, tolerance as specified. ) 
(932, tolerance as spec2ii.d. i 

- i For tes ts  cn resis tors  only, in  a st i l l-air  environment, the maximum temperature tolerance 
S k d i  be = 5 '  C (= CIc F). 

1 
METHOD 108.4 

1 2  Sepember 1983 
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:, , .  . 09erating conditions. The tes t  potentia!, d u t y  cvcle, load, and other operating conditions, as 
d;.; .. .I!,,e. applied to the specimen during exposure shall be as specified. 

1. .i ’LenPh of test ,  Specimens shall be subjected to one of the following test  conditions, as 
spe i  . ! i t - ”  

I .  

i 
I 

NO’TE. Test  condition E (1,500-hour test)  has  been deleted from this tes t  method. 

4 ,  MEASUREMENTS. Specified measurements shall be made pr ior  to, during, or after exposure, 
as specified. if applicable, frequency of measurements, and portion of the duty cycle in which mea- 
siirements a r e  to be made, while the specimen is subjected to test ,  shall  be as specified. 

SGvIMARY. The following details  are tobe specified in the individual specification: 5 ,  

a .  Distance of temperature measurements from specimens, in inches. 
(see 2). 

b.  

c .  

d .  

e .  Operating conditions (see 3.3). 

Still-air requirement, when applicable (see 2) .  

Method of mounting and distance between specimens, if required (see 3.1). 

Test temperature and tolerance (see 3.2). 

f .  Test condition letter (see 3 . 4 ) .  

B .  Measurements (see 4). 
1 
2 

Prior to, during, or  after exposure (see 4).  
Frequency of measurements, and portion of duty cycle during 

test ,  if applicable (see 4). 

2 
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!\lETHOD 109B 

EXPLOSION 

1, PLTPOSE. The purpose of this method is  to determine if a part ,  while operating, will ignite 
an ambient explosive atmosphere, This environment is prevalent in a i rcraf t ;  therefore, the test i s  
cmaucted at ground level and various reduced barometric pressures .  The par t s  subjected to this 
! >ye  of test are not enclosed in casings designed to prevent flame o r  explosion propagation. 

2. APPARATUS. An explosion chamber equivalent to that designed i n  accordance with Military 
Specification MIL- C-9435, Chamber, Explosion- Proof Testing, shall be used in  this method. The 
qil ipment to vaporize the gasoline fuel for use in the explosion tes t  should be so designed that a 
c::;all quantity of a i r  and gasoline vapor will be heated together to a temperature such that the 
gasoline vapor will not condense a s  it is drawn from the vaporizer into the chamber. 

2 . 1  Fuel. The fuel used to form an explosive atmosphere shall be aviation gasoline, grade 
100 130, conforming to Military Specification MIL-G-5572, Gasoline, Aviation: Grades 80;87, 
100 130, 115'145. 

3. PROCEDURE. 

3. 1 Test preparation, 

3. 1. 1 Mounting. The specimen to be tested shall be mounted i n  the test  chamber in  such a man- 
nEr  that normal electrical operation is possible and so that the mechanical controls may be operated 
r!;rocgh the pressure seals  from the exterior of the chamber. All external covers of the test speci- 
:;;e2 shall be removed or  opened to insure adequate circulation of the explosive mixture. The test 
specimen shall then be operated to determine that it is functioning properly and to observe the loca- 
t i m  cif any sparking or  high temperature spots which may constitute potential explosion hazards. I 

3.1. 2 Loading. Applicable mechanical and electrical  loads applied to the specimen shall be as 
specified. Proper precaution shall be taken to duplicate the normal load in  respect to torque, volt- 
age. current, inductive reactance, etc, In all instances it shall be considered preferable to operate 
the specimen as it normally functions during service use. 

3. 2 Test. 

3.  2. 1 Temperature conditions, The test chamber shall be sealed and the temperature raised to 
7 1  - 3  
at a lower temperature. The temperature of the test  specimen and the chamber walls shall be per-  
::;ittea IO ra ise  to within 11' C (20' F) of that of the chamber ambient air, prior to introduction of 
trie explosive murture. 

C ( i60  =5'  F), or to a lower temperature as specified, if the specimen i s  designed to operate 

3 ,  2. 2 Reduced pressure,  The internal test chamber pressure shall be reduced sufficiently to 
s:n;iate a r  altitude apprcsimately 10, O00 feet above the desired test altitude (see 3. 3). 

2. 2,  2 Fue: weight. Tne weight of fuel necessary to produce an air-vapor ratio of 13 to 1 at the 
desired !E.; altitude shall be determined from consideration of chamber \.olume! fue; temperature 
XI? rpeciiic grai.ity. chamber-air and wall temperature, test altitude! etc. (see 3.4!.  -4 time of 
C i :::.f:~tes siìaì: be alìuiiec! fGi .  introduction and vaporizaticn of the fuei. Air shaìi be admitred 
::I:-, the chaxbe!. ait:! a si:i;uiated altitude of 5 ,  O00 feet above the tes! aititxìe is at~ainec'. At  t h i s  
::::le :he p.>tential esplosii-eness of the resulting air-vapor mixmre shall be verifieà by a s2:xpIi!g 
::je:nt.c ...P., 

' ..... ck has beer-, approved by the Government. 

1 
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2. 2 4 Operation of specimens. Operation oí test specimen shall be started at this t ime, with all 
' ' r c ~ : : ~ ~  
aci:-,;::e5 :nto the chamber so as  to steadilv reduce the altitude below the desired test altitude to an 
ele-, a : inz  5~ O00 feet below that altitude. o r  a s  close thereto a s  permitted bv local ground level alt i-  
tude  I f  no explosion has  occurred as a result  of operation of the specimen under test .  bv the time 
Liie simulated altitude has  been reduced to 5,000 feet below the test altitude, the potential explosive- 
ness o! the air-vapor mixture shall again be verified by igniting a sample of the mixture with a spark 
gap or glow plug. If the air-vapor mixture is not found to be explosive at  this time, the test shall 

1 be cozsidered void and the entire procedure repeated. The operation of the test specimen shall be 
cortinuoUs throughout this period of altitude reduction and all "making" and "breaking" electrical  
conractc shall be operated as frequently as possible. 

and "breaking" electrical  contacts being actuaied. If no explosion resul ts ,  air shall be 

3 . 3  Test altitudes. n e  test (see 3.2.1. 3.2.2. 3.2.3. and 3.2.4) shall be accomplished at 
siEulateci test altitudes of local ground level to 5,000 feet, 10,000, 20,000. 30,000 40,000, and 
50. O00 feet. However, if an explosion occurs  at an altitude of less than 50,000 feet, further testing 
sha l l  be discontinued. 

3 . 4  Example of gasoline weight determinations. In illustration of the procedure for calculating 
the weight of 100 130 octane gasoline required to produce the desired 13 to 1 air-vapor ratio,  the 
following sample problem is presented: 

Required information: 

a .  Chamber ai r  temperature during test:  (80' F) 27 '  C. 
b. Fuel temperature: (75°F) 24°C.  
c .  Specific gravity of fuel at (6O'F) 16'C: O .  704. 
d .  Test altitude: 20,000 feet (P = 6 .75  lbs in2). 
e .  A i r  -vapor ratio (desired): 13 to 1. 

3.4.1 Step 1. Employing the following equation, calculate the apparent air -vapor ratio: 

= 29 .68  13 
6.7 

A-V (Desired) 
P AAV = - 

1 . 0 4 ( i ; l ~ ~ g s )  -0 ,04  = 1.04(&)'0.04 

Where A F  = Air-fuel ra t io .  
AAV = Apparent air-vapor ratio.  

AV = Desired air-vapor ratio.  
P = Pressure  equivalent of 

altitude. lbs i n 2 .  

S O T E .  At or above 10.000 feet altitude. with chamber-air temperature above (60" F) 16°C. .  and 
at A - i -  ratio of 5 or greater.  Air-vapor ratio = Air-fuel ratio (AF) 100'130 octane fuel. Since the 
cc>nd:tionc of the exTlosion test under consideration alwavs will be well above these values. AV will 
equal AF i n  all cases .  

3 . 4 . 2  Step 2 .  Since AV = AT. use figure 109-1 to determine weight of air and divide bv AAV to 
3>btair, uncorrected weight of fuel required. 

O. 116 lb, fuel weight (uncorrectedi. V,' a 3.435 il,'Fr = - - - 
2 9 . 6 8  - 29.68 = 

2 
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1 A p r i l  lo?? 

3 . 4 . 3  Step 3 ,  Knowing fuel temperature and specific gravity at  (6OoF), 16'C, use figure 109-2 to 

Using figure 109-3 read f rom specific gravity determined under Step 3 to obtain 

atl:tr rn1ne-c gravity at given temperature.  

3 . 4 . 4  Step 4. 
the correction factor k. Apply factor. 

WFC = kWFU = O. 116 X 1.01 = O. 117 ib, fuel weight(corrected) 

YOTE: Figure 109-1 pertains to a specific test chamber and may not be used for  a l l  such test 
facilities. It is utilized herein fo r  illustration of the method of employment only. Each 
test chamber must have its own chamber volume chart. 

4 .  SUMMARY. The following detai lsare  tobe specified i n  the indívfchtal specification: 

a .  

b.  

Mechanical and electrical load (see 3 .1 .2 ) .  

Chamber temperature condition, if lower than 71 ' & 3' C (160' & 5 '  F) 
(see 3.2 .  i). 

3 
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H I  L-STD-202F 
1 April 1980 

S l E M O C  llOA 

CAW k!;D DUST 

1. Purpose. The dust test  is used during the development, test, and evaluation of equipment to 
ascertain their ability to resist the effects of a dry dust (fine sand) laden atmosphere. This tes t  
simulates the effect of sharp edged dust (fine sand) particles,  up to 150 microns in s ize ,  which may 
penetrate into cracks,  crevices,  bearings, and  joints, and cause a variety of damage such as 
fouling moving parts, making relays inoperative, forming electrically conductive bridges with 
resulting "shorts" and acting as a nucleus for the collection of water vapor, pnd hence a source of 
possible corrosion and malfunction of equipment. This tes t  is applicable to oll mechanical. elec- 
tr ical ,  electronic, electrochemical, and electromechanical devices for  which exposure to the effects 
of a dry dust (fine sand) laden atmosphere is anticipated. 

2. Apparatus. The tes t  facility shall consist of a chamber and accessories to control dust 
concentration, velocity, temperature, and humidity of dust laden air. in order  to provide adequate 
circulation of the dust laden air, no more  than 50 percent of the cross-sectional a r ea  (normal to air 
flow) and 30 percent of the volume of the chamber shall be occupied by the tes t  i tem(s).  n i e  chamber 
shall be provided with a suitable means of maintaining and verifying the dust concentration in 
circulation. A minimum acceptable means for doing this is by use of a properly calibrated smoke 
meter and standard light source.  The dust laden air shall be introduced into the test  space in such 
a manner as to allow it to become approximately laminar in flow before it s t r ikes  the test item. 

2 .1  Dust requirements. The dust used in this tes t  shall be a fine sand (9'7-99% by weight S02) 
of angular structure,  and shall have the following size distribution as determined by weight, using 
the U. S. Standard Sieve Series.  

a .  100 percent of this dust shall pass  through a 100-mesh screen.  

b. 98 ~2 percent of the dust shall pass through a 140-mesh screen. 

c .  90 = 2  percent of the dust shall pass  through a 200-mesh screen.  

d .  75 - 2  percent of the dust shall pass  through a 325-mesh screen.  

"140-mesh silica flour" as produced bv the Ottawa Silica Company, Ottawa, Illinois, or 
equal, is satisfactory for use in the performance of these tes ts .  

3. PROCEDURE.. Place the test item in the chamber, positioned as near the center of the 
chamber as practicable. If more than one item is being tested! there shall be a minimum clearance 
of 4 inches between surfaces of test items or any other material  or object capable of furnishing pro- 
tection. Also. no surface of the test  item shall be closer than 4 inches from any wall of the test 
chamber. Orient the item so as to expose the most cri t ical  or vulnerable par ts  to the dust s t ream. 
The test item orientation may be changed during the test if so required by the component specification. 

Step 1 - Set the chamber controls to maintain an internal chamber temperature of 
23' C (73'  FI and a relative humidiw of less than 22 percent. Adjust the air 
velocik to 1.750 2250 feet per minute, Adjust the dust feeder to control the 
dust concentration at O .  3 =O. 2 gms. per cubic foot. With test item nonoperating. 
maintain these conditions for 6 hours. 

METHOD 1iOA 
16 Ar?AE_? 1973  
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Step 2 - Stop the dust feed and reduce 1b.t :I::  \ ( . ) ~ ; T Y  to 300 3200 feet per minute. Raise the 
internal chamber air temperature ~ r .  C3 C ( 1 4 5 '  FI and adjust humidity control to 
maintain a relative humiditv of le55 t c a r  10 percent. Hold these conditions for 
16 hours. 

Step 3 - While holding chamber temperature at 63 ' C (145 ' F) adjust the air velocity to  
1,750 k250 fpm, maintain a relative humidity of l e s s  than 10 percent.  Adjust 
the dust feeder to control the dust concentration at 0.3 k 0 . 2  gms. per cubic 
foot. With the test item nonoperating. maintain these conditions for 6 hours.  

Step 4 - Turn off all chamber controls and allow the test  item to return to standard ambient 
Conditions. Remove accumulated dust from the test  item by brushing, wiping, or  
shaking. care  being taken to avoid introduction of additional dust into the test i tem. 
Under no circumstances, shall dust be removed by either air blast or vacuum 
cleaning. 

NOTE: 1 .  This test specimen may be operating during either or both of the 6-hour test 
periods (step 1 or 3) i f  so required by the component specification. 

2. When the component specifications reference test conditions A, B, m C of 
the previous version of this test  method, s teps  1 through 4 of this test will 
be used unless otherwise specified. 

' h e  following details a r e  to be specified in  the component specification. 4, SUMMARY. 

a .  Change i n  orientation during test ,  if required. 

b .  Kñether component is to operate during test  and length of time required for operation 
and measurements.  

c ,  Whether the second 6-hour test  a t  63 C (145 ' F) shal l  be performed immediately after 
reaching stabilization in step 2.  
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METHOD 111A 

FLAMMABILITY (EXTERNAL FLAME) 

1 .  PURPOSE. This tes t  is performed for the purpose of determining the flammability of a par t  
eh:d..sed to an external flame. Flammability is defined as the ability of a part  to  support combustion. 

d!er application of a flame; that the par t  does not support violent burning; that exposure of a part  to 
a fiame does not result  i n  an explosive-type fire;  or that spreading of surface burning on larger  par t s  
1s aeterred,  The principal fac tors  which affect the resul ts  of an external nPme t es t  are - the heat 
of :he flame at the point of impingement; the size of the flame; the time of e%posure to the flame; the 
vc.;;rne of the part and other heat-sink effects; the presence of circulating m a t e m s  and surfaces  of 
t h e  parts.  

1 I Tr,.s can be determined by the following: The t ime it takes for a p w t  to become self-extinguishing 

I 2. APPARATUS. 

2. 1 Test chamber, An enclosure protected f rom air currents,  but provided with means for venting 
fumes and admitting an adequate supply of f resh air at the bottom, shall be used. A standard chem- 
istry hood with the exhaust fan turned off, o r  a metal box about 2 feet wide by 3 feet high and 2 feet 
deep, with a removable front, a viewing window, and holes for air intake and venting of fumes, is 
satisfactory, Adequate safety precautions should be taken to protect personnel from possible explo- 
sron of the test specimens. 

2. 2 Mounting apparatus. Within the test  chamber, a support stand with suitable adjustable vertical  
brackets o r  other mounting clamps shail be used to hold the specimens at  the specified distance and 
position (see 3) with respect to the applied flame, Mounting clamps, in order  not to  act as heat sinks, 
shall be thermally insulated from the specimens, The flame shall not impinge on the clamp(s) or 
other devices which hold the specimens, 

I 2.3 Propane torch. A propane torch, having a nozzle assembly conforming to Model TX-1 of 
"Bernzomatic Corporation", 
shall be used as the fuel. A suggested torch assembly is shown on figure 111-1, Burner head. 

2.4 Timing device. A timing device, which can indictte t ime in seconds, shall be used to deter-  
mine the time of application of the flame and the t ime of burning of visible flame on the specimen. 

3. PROCEDURE. The specimen shall be mounted in the tes t  chamber (see 2.1) with the mounting 
apparatus therein (see 2.2) and at the distance and position specified. The torch shall be placed so 
that the axis of the flame is in the vertical direction, unless otherwise specified in the individual 
specification. When the torch is ignited, and after the flame is stable, the flow of gas through the 
nozzle of the torch (see 2.3) shall be adjusted so that the inner-cone length is 1/2 inch between the 
inner-cone tip and a point in the plane of the nozzle rim: The specimen shall be placed so that the 
point of impingement of the flame on the specimen is 1-112 inches from the nozzle r im  along the 
flame axis, The point of impingement of the flame shall be as specified in the individual specification, 
The flame shall be applied to the specimen for  a period of 15 seconds unless specified in the individual 
specification, as determined by the timing device (see 2.4), and then removed. Upon removal of the 
applied flame, the time of burning of visible flame on the specimen, as determined by the timing de- 
vice, shall be recorded. The recorded time shall then be compared with the allowable time specified 
i n  the individual specification, Any violent burning of the specimen or explosive-type f i re  shall be 
recorded. 

or  equal, shall  be the source of the flame. "Cracked" propane gas  

4. CLEANING. In order to clearly observe the burned area,  carbon from the propane gas may be 
removed by brushing o r  buffing the specimen. 

5 ,  MEASLBEMENTS. Upon completion of the test ,  measurements shall be made as specified in 
the individual specification. 

1 
METHOD 111A 
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S:ll!4ARY, The following details are tobe cpecúied m the individual specification: 

a .  Direction of axis of flame, if other than vertical (see 3) .  

b .  Point of impingement of applied flame (see 3 ) .  

c .  Time of application of flame, if other than 1 5  seconds (see 3) .  

d I Allowable time for burning of visible flame on specimen (see 3) .  

e .  Measurements after test (see 5). 
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NO61 (039) D R I L L  ( i 2 ) - O P T i O N A L  NO 58  ( . 0 4 2 )  
D R I L L  ( 8 )  E O U A L L Y  SPACED 

,500. 
,495 

*.O o L 1187- 

1 

1 

.745 NO. 56 (.O461 D R I L L  (61 HOLES 
E Q U A L L Y  SPACED 

INCHES MM 
,003 . O 8  
.O05 .13 
,011 .28 
,039 .99 
.O42 1.07 
,046 1.17 
.170 4.32 
.200 5.08 

INCHES MM 
.300 7.62 
, 470  11.94 
,495 12.57 
.500 12.70 
.562 14.27 
.745 18.92 
,750 19.05 
1.187 30.15 

MAT'L: BRASS 

@ BODY-BURhXR 

FIGURE 111-1. Burne r  head - Continued. 
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/ 

L.370 . 
,360 

INCHES MM 
.O02 . O 5  
.O05 . 1 3  

I .  500 .O81 2.06 
.O90 2.29 
,095 2.41 
.156 3.96 
,187 4.75 
.198 5.03 
.202 5.13 
.250 6.35 
.360 9.14 

o MAT'L: BRASS 
BASE -BURNER 

FIGURE 111-1. Burne r  head - Continueá.  

INCHES MM 
.370 9.40 
.375 9.53 
.395 10.03 
,405 10.29 
.430 10.92 
.433 11.00 
.443 11.25 
,500 12.70 
,715 18.16 
.720 18.29 

1.500 38.10 
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M I L - ~ T D - ~ O Z F  
1 A p r i  I 1 Y I U  

H t l H 0 D  11Zü  

1 .  P U R P O S E .  l h e  p u r p o s e  o f  t h i s  t e s t  m e t h o d  i s  t o  d e t e r m i n e  t h e  e f f e c t i v e n e s s  o t  
t h e  s e a l  o f  a c o m p o n e n t  p a r t  w h i c h  h a s  a n  i n t e r n a l  c a v i t y  w h i c h  i s  e i t h e r  e v a c u a t e d  
o r  c o n t a i n s  s i r  o r  g a s .  A d e f e c t  i n  a n y  p o r t l o n  o f  t h e  s u r t d c e  a r e a  o f  a s e a l e d  p a r t  
c a n  p e r m i t  e n t r a n c e  o t  d a m a g i n g  c o n t a m i n a n t s  w h l c h  w i l t  r e d u c e  i t s  e f f e c t i v e  l i t e .  

' T h i s  t e s t  w l l l  d e t e c t  l e a k s  d u e  t o  t h e  u s e  o f  i n f e r i o r  s e a l i n g  m a t e r i a l s ,  o r  t o  t h e  
m a n u t a c t u r l n g  p r o c e s s e s  u s e d  t o  f o r m  t h e  s e a l .  l h e  d e g r e e  o t  c o m p l e t e n e s s  o t  t h e  
s e a l  c a n  b e  v e r i f i e d  b y  t e s t i n g  i n  t h e  " a s  r e c e i v e d "  c o n d i t i o n  o r  a f t e r  s u b m i s s i o n  t o  
O t h e r  e n v i r o n m e n t a l  o r  p h y s i c a l - c h a r a c t e r i s t i c s  t e s t s ,  s u c h  a s  t h e r m a l  S h o c k ,  
p h , y s i c a l  s h o c k .  o r  v i b r a t i o n .  T h i s  t e s t  m e t h o d  d o e s  n o t  i n c l u d e  t h e  many e x i s t i n g  
v e r s t o n s  o t  l e s s e r - s e n s i t i v i t y  s e a l  t e s t s  now a p p e a r i n g  i n  some s p e c i f i c a t i o n s ,  w h i c h  
v e r i f y  s u c h  r e q u i r e m e n t s  a s  " w a t e r t i g h t n e s s " ,  " m o i s t u r e p r o o t n e s s " ,  e t c .  I n  t h o s e  
l e s s e r - s e n s i t i v i t y  s e a l  t e s t s ,  p a r t s  a r e  Submerged  t o  v a r i o u s  d e p t h  i n  w a t e r ,  h e a t e d  
w a t P r .  w a t e r  o r  a l c o h o l  w i t h  a vacuum, w a t e r  w i t h  a w e t t i n g  a g e n t ,  e t c ;  a l l  t h e s e  
t e s t s  d e p e n d  o n  o b s e r v a t i o n  o t  b u b b l e s  a s  t h e  c r i t e r i o n  f o r  t a i l u r e .  

1 .1  D e f i n i t i o n s .  

a .  S t a n d a r d  l e a k  r a t e .  S t a n d a r d  l e a k  r a t e  i s  d e t i n e d  a s  t h e  q u a n t i t y  o f  d r y  
a i r  a t  2 5 - C  i n  a t m o s p h e r i c  c u b i c  c e n t i m e t e r s  t l o w i n g  t h r o u g h  a l e a k  o r  
m u l t i p l e  l e a k  p a t h s  p e r  s e c o n d  when t h e  h i g h - p r e s s u r e  s i d e  i s  a t  1 
a t m o s p h e r e  ( 7 6 0  mm Hg a b s o l u t e )  a n d  t h e  l o w - p r e s s u r e  s i d e  i s  a t  a p r e s s u r e  
o f  n o t  g r e a t e r  t h a n  1 mm Hg a b s o l u t e .  S t a n d a r d  l e a k  r a t e  s h a l l  b e  
e x p r e s s e d  i n  u n i t s  o t  a t m o s p h e r i c  c u b i c  c e n t i m e t e r s  p e r  s e c o n d  ( a t m  
c m * / s ) .  

b .  M e a s u r e d  l e a k  r a t e .  M e a s u r e d  l e a k  r a t e  ( R I ) .  i s  d e t i n e d  a's t h e  l e a k  r a t e  
n f  a g i v e n  p a c k a g e  a s  m e a s u r e d  u n d e r  s p e c i f i e d  c o n d i t i o n s  a n d  e m p l o y i n g  a 
s p e c i t i e d  t e s t  medium. M e a s u r e d  l e a k  r a t e  s h a l l  b e  e x p r e s s e d  i n  u n i t s  o f  
a t m o s p h e r i c  c u b i c  c e n t i m e t e r s  p e r  s e c o n d  i a t m  c m * / s ) .  F o r  t h e  p u r p o s e  o t  
c o m p a r i s o n  w i t h  r a t e s  d e t e r m i n e d  b y  o t h e r  m e t h o d s  o f  t e s t i n g ,  t h e  m e a s u r e d  
l e a k  r a t e s  m u s t  b e  c o n v e r t e d  t o  e q u i v a l e n t  s t a n d a r d  l e a k  r a t e s .  

c .  t q u i v a i e n t  s t a n d a r d  l e a k  r a t e .  l h e  e q u i v a l e n t  s t a n d a r d  l e a k  i L )  o t  a g i v e n  
p a c k a g e ,  w i t h  a m e a s u r e d  l e a k  r a t e  ( H I ) .  i s  d e t i n e d  a s  t h e  l e a k  r a t e  o t  
t n e  same p a c k a g e  w i  t n  t h e  same l e a k  g ë o m e t r y ,  t h a t  w o u l d  e x i ; t  u n d e r  t h e  
s t a n d a r d  c o n d i t i o n s  o f  l e l a .  l h e  t o r m u l a  ( d o e s  n o t  a p p l y  t o  p r o c e d u r e  
1 l I b J  i n  5 . 4 . 3 . 2 . 3  r e p r e s e n t s  t h e  L / R  r a t i o  a n d  g i v e s  t h e  e q u i v a l e n t  
s t a n d a r d  l e a k  r a t e  ( L i  o t  t h e  p a c k a g e  w i t h  a m e a s u r e d  l e a k  r a t e  ( R  J 
w h e r e  t h e  p a c k a g e  v o l u m e  a n d  l e a k  t e s t  c o n d i t i o n i n g  p a r a m e t e r s  1 n t i u e n c e  
t h e  m e a s u r e d  v a l u e  o f  ( R I ) .  The e q u i v a l e n t  s t a n d a r d  l e a k  r a t e  s h a l l  b e  
e x p r e s s e d  i n  u n i t s  o f  a t m o s p h e r i c  c u b i c  c e n t i m e t e r s  p e r  s e c o n d  i a t m  
c m * / s  J .  

d .  S e n s i t i v i t y .  ( M i n i m u m  d e t e c t a b l e  l e a k  r a t e ) .  S e n s i t i v i t y  i s  t h e  s m a l l e s t  
l e a k  r a t e  t h a t  a n  i n s t r u m e n t ,  m e t h o d ,  o r  s y s t e m  i s  c a p a b l e  o t  m e a s u r i n g  o r  
d e t e c t i n g  u n d e r  s p e c i f i e d  c o n d i t i o n s .  T o  c o m p a r e  s e n s i t i v i t i e s  o f  t w o  o r  
m o r e  d i t f e r e n t  t e s t  c o n d i t i o n s ,  t h e  s e n s i t i v i t y  s h o u l d  b e  c o n v e r t e d  t o  
s e n s i t i v i t y  u n d e r  s t a n d a r d  c o n d i t i o n s  b y  u s i n g  t h e  a p p r o p r i a t e  c o n v e r s i o n  
t a c  t o r  s. 

e .  A m b i e n t  b a c k g r o u n d .  F o r  a s c i n t i l l a t i o n - c r y s t a l  c o u n t i n g  s t a t i o n ,  a m b i e n t  
b a c k g r o u n d  i s  t h e  o s c i l l a t o r y  r e a d i n g  o b t a i n e d  o n  t h e  m e t e r  r e a d o u t  due t o  
e l e c t r i c a l  n o i s e  p l u s  t h e  r e a d i n g  i n  c o u n t s  p e r  m i n u t e  d u e  t o  c o s m i c  
r a d i a t i o n  t h a t  p e n e t r a t e s  t h e  l e a d  s h i e l d i n g  o t  t h e  c l o s e d  c r y s t a l  s y s t e m .  
T h i s  v a l u e  m u s t  b e  d e t e r m i n e d  j u s t  b e f o r e  d e v i c e  c o u n t i n g .  

M E T H O D  112D 
8 JGLY 1982 
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' 1 5  C O N ü l T I O N S .  

. !  b c l e c t i o n .  l h c r e  a r e  t i v e  t e s t  c u n d i t i s n \  \ A ,  I I ,  c .  U ,  a i d  t I i n  t r i s  - --_ 
! " D O .  l e s t  c o n d i t i o n s  A a n d  tl p r o v i d e  t w o  means  t o r  ( i e t e r m i n i n g  I t ' J k S  LI; K k e  

; ' a t m  L ~ ' / S .  T e s t  c o n d i t i o n  B i s  u s e d  t o  t e s t   arts w h i c h  w i l l  n o t  w i t t i c t a n d  
! h e  t e m p e r a t u r e  r e q u i r e d  i n  t e s t  c o n d i t i o n  A .  l e s t  r o r i d i t i o n  C d e t e c t s  l e a k )  D Y  
. . , inq a t r a c P r  g a s  a n d  p r o v i d e s  a m c a s d r r  0 1  l e a k a g e  r a t e  ( R 1 )  ( - I  d n o m i n d i  v 3 1 u f 8  
: 4 111" a t m  c m J / s .  i h i s  l a t t e r  c o n d i t i c n  r e q u i r e s  m o r e  e x p e n - i v e  con imt~ i .~ .  
t . ~ u l p m e n t  a n d  t i a i n e a  p e r s o n n e l ,  b u t  t h e  a p p a r a t u s  u s e d  g i v r :  J q u d n t i : a t ' b c .  r e t i a i n . 1 ,  
d 7 C  t h e r e t o r e  c a n  b e  c a l i b r a t e d  t o r  a n y  l e a k a g e  r a t r  w i t h i n  i t ;  i ' d ~ g e .  lest 
. . i n d i t i o n  ü d e t e c t s  l e a k s  b y  u s i n g  a t i u o r o c a r b o n  i i q ~ i ~ i  d t  d t < ~ i i t e r d t u ~ * ( >  k ~ t  

; i b ' .  * Y ' )  1 a t  r o n m  a m b i e n t  pressure' a n d  p r o v i d e s  ~n a i t e r c d t . '  g r r i s s  i r a i  t i  ?.t 
! : ~  t e s ?  c o n d i t i o n  A .  l e s t  c o n d i t i o n  t d e t e c t s  l e a k s  D Y  u s i n y  a t l u o r o c d r ~ u r  I i o i i i i 1  

"rider p r e s s u r e  f o l l o w e d  b y  a f l u o r o c a r b o n  l i q u i d  d t  ¿ temperature (i' 1 2 5  1 5  ~ i ) ' . ' .  
1 d - t  I a t  r o o  ambier ,  p r e s s u r e  a n d  p r o v i d e s  a m e a s u r e  o 1  i e a k a g r  r a t e  o t  G r i i : m i n d '  
v a l u e  c f  1 0 -  a t m  C m T , i .  
t r s :  d e p e n d s  o n  t h e  s t d t e  o t  t h e  a r t  o t  c o m p o n e n t - p a r t  m a n u t a c t i i r i n g ,  t i c  l e a k a g e  
r a t e  w h i c h  c a n  b e  t o l e r a t e d  f o r  t h e  d e s i r e d  r e l i a b i l i t y ,  t h e  t r e q u e n s y  0 1  t c s t i l l 9 .  
a n d  w h e t n e r  t h e  t e s t i n g  i s  t o  b e  o n  a I O U - p e r c e n t  p r o d u c t i o n  o r  r n  a periodic b a s i s .  
' h e  i n d i v i d u a l  s p e c i t i c a t i o n  s h a l l  s p e r i t y  t h e  t e s t   ond dit ion I r t t r r  r e q u i r e d .  WnPn 
t e s t  c o n d i t i o n  C i s  s p e c i t i e d ,  t h e  p r o c e d u r e  n u m b e r  ( s e e  3 . 4 1  a n d  t h e  d e g r e e  o !  
l e a k a g e - r a t e  s e n s i t i v i t y  r e q u i r e d  s h a l l  b e  i n c l u d e d .  l n e  t o l l o w i n g  i s  i n < l u d v ( :  a :  
s e n s i t i v i t y  a n d  a p p : i c a b i l i t y  g u i d e :  

' r e r r d t i o n  o t  b u b b l e s .  B o t h  o t  t h e q e  t e s t s  will d p t k c t  ' c i k s  b i  u n o m i n d l  v a l ~ i e  C I  

l h e  s e l e c t i o n  o f  a t e s t  c o n d i t i o n  t o  p e t . t o r m  t h ?  5 ¿ d l  

T e s t  c o n d i t i o n  A ( b u b b l e  t e s t  - m i n e r a l  o i l  o r  p e a n u t  oil d t  ¡ i l ,  i J  i i ¿ b . -  
* b - t  I l .  Use  w h e n  a n o m i n a l  s e n s i t i v i t y  o t  a t m  c m J / $  ~ s ~ s u t f i c i e n t .  
T e s t  c o n d i t i o n  B ( b u b b l e  t e s t  - s i l i c o n e  o i l  a t  r o o m  a m b i t i n t  t e m p c r d t u r e  ¡ i t > ' [  
* L - C  o r  i 1 - t  3 j . b  t ) ,  w i t h  a v a c u u m  r e s u l t i n g  i n  a n  a b s o l u t e  p r e s s u r e  Ot  n o t  
g r e a t e r  t h a n  1 . 5  i n c h e 5  o t  m e r c u r y  ( n o t  g r e d t e t  t h a n  J ü . l  t c i r r ) ) .  i l s ( .  t o  t e s t  
par:s w h i c h  c a n n o t  w i t h s t a  d t h e  t e m p e r d t u r e  o t  t e s t  c o n d i t i o n  A ,  a n d  k h c n  a 
n n m i n a i  s e n s i t i v i t y  o í  i o - !  a t m  c m J / s  i s  s u t t i c i e n t .  
l e s t  c o n d i t i o n  C ( t r a c e r  g a s  t e s t ! .  U s e  when a n o m i n a l  s e n s i t i v i t y  O f  
i i ) - u a t m  c m 3 / s  i s  s u t t i c i e n t .  

P r o c e d u r e  1 - [ t o r  p a r t s  h a v i n g  a n  e v a c u a t i o n  t u b e  w h i c h  i s  u n s e a l e d  a n d  
i s  t o  b e  c o n n e c t e d  t o  t h e  l e a k  d e t e c t o r  t o r  t e s t  p u r p o s e s ) .  

L e a k  t r o m  o u t s i d e  o f  p a r t  t o  i n s i d e .  C h e c k  t h e  s e a l  o f  
e v a c u a t i o n  t u b e  b y  b a c k t i l l i n g  w i t h  a i r  o r  g a s .  T h e n  
s u b j e c t  t o  p r o c e d u r e  I l l a ,  I l l b ,  I I l c  o r  I V .  

P r o c e d u r e  I I  - [ t o r  p a r t s  h a v i n g  a n  e v a c u a t i o n  t u b e  w h i c h  i s  u n s e a l e d  t o  
p e r m i t  p r e s s u r i z i n g  w i t h  a t r a c e r  g a s ) .  

P r o c e d u r e  I I 1  - 

L e a k  f r o m  i n s i d e  o t  p a r t  t o  o u t s i d e .  Check  t h e  s e a l  o t  
e v a c u a t i o n  t u b e  b y  b a c k f i l l i n g  w i t h  a i r  o r  g a s .  Then  
s u b j e c t  t o  p r e c e d u r e  I l l a ,  I I I b ,  I I l c ,  o r  I V .  

[ f o r  p a r t s  w h i c h  a r e  t o  b e  t e s t e d  w i t h o u t  b r e a k i n g  t h e i r  
s e a l  s i .  

F i x e d  m e t h o d  [ l i l a )  - P a r t  n o t  t i  I l e d  w i t h  t r a c e r  g a s .  
F o r c e  g a s  i n t o  l e a k s ,  t h e n  d e t e c t  i t s  e s c a p e .  ? h e n  s u b ~ e c t  
t o  t e s t  c o n d i t i o n  A ,  B o r  U ( s e e  5 . 4 . 3 . ; , 1  p e r m i t t i n g  u 5 e  o f  
w a t e r ) ,  a s  a p p l i c a b l e ,  t o  c h e c k  t o r  . g r o s s  l e a k s .  
l l l b  - P a r t  n o t  t i l l e d  w i t h  t r a c e r  q a s .  t o r c e  r a d i o a c t i v e  
g a s  i n t o  l e a k s ,  t h e n  u s e  a r a d i o a c t i v i : i  c o u n t e r  t o  
d e t e r m i n e  g a s  t h a t  h S s  e n t e r e d  p n r t .  T h e n  s u b j e c t  ? o  t e s t  
c o n d i t i o n  A ,  E ,  o r  LI ( s e e  5 . 4 . J . / . /  4 p e r m i t t i n g  d s e  o1 
w a t e r ) ,  a s  a p p l i c a b l e ,  t o  c h e c k  f o r  g r o s s  i D a k s .  
F l e x i b l e  m e t h o d  i l l l c ) .  P a r t  n o t  : ; ! l e d  w i t h  t r a c e r  g a s .  
F o r c e  g d s  i n t o  i e a k s  t n e ?  c1e:ec: i t s  e s c ~ p e .  : h e n  s u b ~ e c t  
t o  t e s t  c o n d i t i o n  A ,  9 o r  L' í s e P  5 . 4 . j . ' ' . j  p e r m i t t i ~ g  u s e  o f  
w a t e r ) ,  a s  a p p l i c a b l e ,  t o  c h e c k  t o r  3rc l - , s  l e d k s .  
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P r o c e d u r e  I V  - 

M l  L - 5 1  U - 2 0 2 F  
1 A p r i l  1980 

( t o r  p a r t s  w h i c h  a r e  t o  b e  t e s t e d  w i t n o u t  b r e a k i n g  t h e i r  
s e a l s ) .  P a r t s  b a c k t i l l e d  w i t h  t r a c e r  g a s  a s  n o r m a l l y  
supplied. 

L e a k  f r o m  i n s i d e  o f  p a r t  t o  o u t s i d e ,  t h e n  s u b j e c t  t o  t e s t  
c o n d i t i o n  A ,  B o r  D ! s e e  5 . 4 . 4  p e r m i t t i n g  u s e  of w a t e r ) ,  a s  
a p p l i c a b l e ,  t o  c h e c k  f o r  g r o s s  l e a k s .  

T e s t  c o n d i t i o n  D ( g r o s s  l e a k  b u b b l e  t e s t  - F l u o r o c a r b o n  l i q u i d  a t  1 2 5 ’  * 5 ’ C  
( C S / -  i 9 - t ) .  U s e  a s  a n  a l t e r n a t e  when  t e s t  c o n d i t i o n  A i s  s p e c i f i e d  a s  a g r 6 s s  
l e a k  t e s t .  
l e s t  c o n d i t i o n  I ( b u b b l e  t e s t  - t w o  f 1 u o r r : a r b o n  l i q u i d s  - o n e  a t  p r e s s u r c  
f o l l o w e d  Dy i m m e r s i o n  i n  a s e c o n d  l i q u i d  a t  1 2 3 ’  ‘ 5 - C  ( 2 5 1 -  * Y ’ F ) .  Use  when  a 
n o m i n a i  s e n s i t i v i t y  o f  1 0 - 5  a t m  cmJ/ :  i s  s u ! t i c i e n t .  

2 . c  S u b s t i t u t i o n .  T h e  i n d i v i d u a l  s p e c i f i c a t i o n  s h o u l d  s p e c i f y  t h e  l o w e s t  
s e n s i t i v i t y  t e s t  c o n d i t i o n  w h i c h  i s  p r a c t i c a l ;  a h i g n e r  s e n s i t i v i t y  t e s t  w h i c h  c a n  b e  
c a l i b r a t e d  s h a l l  b e  p e r m i t t e d ,  i . e . ,  i f  a t e s t  i s  s p e c i t i e d  s u c h  a s  t e s t  c o n d i t i o n  A 
r e q u i r i n g  a s e n s i t i v i t y  o f  l ü - ’  a t i n  c m J / s ,  t e s t  c o n d i t i o n  C may b e  u s e d  s i n c e  i t  
c a n  b e  c a l i b r a t e d  t o  r e a d  t h i s  l e a k a g e  r a t e .  S u b s t i t u t i o n  o t  t e s t  c o n d i t i o n  L? o r  C 
s h o u l d  b e  made t o  t e s t  c o n d i t i o n  A when  p a r t s  a Ï e  r a t e d  a t  a t e m p e r a t u r e  l o w e r  t h a n  
130‘C ( 2 6 6 - F I .  T e s t  c o n d i t i o n  D may b e  s u b s t i t u t e d  t o r  t e s t  c o n d i t i o n  A .  

J .  T E S T  C O N D I T I O N  A .  

3 . 1  M a t e r i a l s .  

J . l . 1  M i n e r a l  o i l  o r  p e a n u t  o i l .  l h e  o i l  u s e d  t o r  t h e  b a t h  s h a l l  b e  c l e a r  m i n e r a l  
o i ?  o r  p e a n u t  o i l  h a v i n g  a u n i v e r s a l  S a y b o i t  v i s c o s i t y  o f  I l 5  t o  1 9 0  s e c o n d s  when 
t e s t e d  a t  3 8 - C  i l ü ü ’ t  i .  

3 . 2  A p p a r a t u s .  

J . C . 1  H e a t e d  o i l  c o n t a i n e r .  l n e  c o n t a i n e r  t o r  t h e  o i l  b a t h  s h a l l  b e  o f  s u f f i c i e n t  
d e p t h  t o  i m m e r s e  t h e  u p p e r m o s t  p o r t i o n  o f  t h e  e n c l o s u r e  o r  s e a l  t o  b e  t e s t e d  t o  a 
d e p t h  o f  1 i n c h  ( 2 5 . 4  m m )  b e l o w  t h e  s u r t a c e  o f  t h e  b.:?h. The c o n t a i n e r  s h a l l  b e  
c a p a b l e  0 1  m a i n t a i n i n g  t h e  0 1  I a t  t h e  r e q u i r e d  t e m p e r s t b r e .  

j.5 P r e c a u t i o n s .  T h i s  c o n d i t i o n  s h a l l  n o t  b e  u s e d  t o r  p a r t s  r a t e d  a t  a 
t e m p e r a t u r e  l o w e r  t h a n  1 3 0 - C  ( 2 6 6 - t ) .  i t  s h a l l  n o t  b e  u s e d  f o r  p a r t s  w h i c h  c o n t a i n  
s e a l s  made o f  m a t e r i a l s  w h i c h  w i l l  o u t g a s  d u e  t o  t h e  t e m p e r a t u r e  o f  t h e  b a t h .  

3 . 4  P r e > a r a t i o n  o t  s p e c i n e n 2 .  I m i n e d i a t e l y  b e f o r e  i m m e r s u n  i t  s h a i  1 b e  d e t e r m i n e d  
t h a t  t h e  s p e c i m e n  i s  a t  r o o m  a m b i e n t  t e m p e r a t u r e  a n d  f r e e  o f  a n y  f o r e i g n  ( i n c l u d i n g  
l a b e l s )  m a t t e r .  i t  a p p l i c a b l e ,  t h e  c r i t i c a l  s i d e  o f  t h e  s p e c i m e n  s h a l l  b e  
d e t e r m i n e d .  T h e  c r i t i c a l  s i d e  i s  d e f i n e d  a s  t h e  s i d e  h a v i n g  t h e  g r e a t e s t  n.Jmber o f  
s e a l s  o r  l e n g t h  ot s e a l .  

3 . 5  c o c e d u r e .  l h i 5  t e s t  c o n s i s t s  o f  o n e  i m m e r s i o n  o f  t h e  s p e c i m e n  o r  g r o u p s  o f  
s p e c i m e n s  i n t o  a b a t h  o t  c l e a r  m i n e r a l  o i l  o r  p e a n u t  o i l  ( s e e  3 . 1 . 1 )  m a i n t a i n e d  a t  a 
t e m p e r a t u r e  o f  1 2 5 -  t 3 - C  ( 2 5 1 ’  I 6 - F ) .  l h e  s p e c i m e n  s h a l l  b e  p l a c e d  i n  t h e  o i l  b a t h  
w i t h  t h e  c r i t i c d l  s i d e  ( o r  s i d e  o t  s p e c i a l  i n t e r e s t )  i n  a h o r i z o n t a l  p o s i t i o n  t a c i n g  
u p .  I f  t h e  s p e c i m e n  h a s  n o  c r i t i c a l  s i d e ,  i t  s h a l l  De p l a c e d  i n  t h e  b a t h  w i t h  i t s  
m a j o r  a x i s  i n  a h o r i z o n t a l  p o s i t i o n .  The s p e c i m e n  s h a l  I b e  c ó m p l e t e l y  submerged  i n  
t h e  b a t h ,  w i t h  t h e  u p p e r m o s t  p o r t i o n  o f  t h e  e n c l o s u r e  o r  s e a l  a t  a d e p t h  o f  1 i n c h  
( 2 5 . 4  m m l ,  a n d  l e f t  i n  t h a t  p o s i t i o n  f o r  a m i n i m u m  d u r a t i o n  o f  1 m i n u t e .  The 
s p e c i m e n  s h a l l  b e  c a r e t u l l y  o b s e r v e d  d u r i n g  t h e  e n t i r e  d u r a t i o n  o f  t h e  i m m e r s i o n  f o r  
i n d i c a t i o n  o f  a p o o r  s e a l  a s  e v i d e n c e d  b y  a c o n t i n u o u s  s t r e a m  o t  b u b b l e s  e m a n a t i n g  
f r o m  t h e  s p e c i m e n .  A f t e r  t h e  t e s t  i s  c o m p l e t e d ,  t h e  s p e c i m e n  s h a l l  b e  c l e a n e d  i n  a 
s u i t a b l e  d e g r e a s e r  a n d  p e r m i t t e d  t o  d r y  t h o r o u g h l y  b e f o r e  a n y  a d d i t i o n a l  t e s t s  a r e  
P e r t o r m e d .  
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M I L  - 5 l U - 2 0 2 t  
1 A u r i l  1 9 B O  

4 .  I E S T  C O N U l I 1 0 N  B .  

4.1 M a t e r i a l s .  

4.1.: L i l i c o n e  o i l .  l h e  o i l  u s e d  t o r  t h e  b a t h  s h a l l  b e  c l e a r  s i l i c o n e  oil h a v i n g  
a v i s c o s i t y  o f  20 c e n t i s t o k e s  a t  2 5 - C  ( 1 7 - t  1 .  

4 . 2  A p p a r a t u s .  

4 . 9 . 1  R e d u c e d  p r e s s u r e  v e s s e l .  Tne v e s s e l  t o r  t h e  o i l  b a t h  s h a l l  b e  o f  s u t t i c i e n t  
d e p t h  t o  i m m e r s e  t h e  u p p e r m o s t  p o r t i o n  c t  t h e  e n c l o s u r e  o r  s e a l  t o  b e  t e s t e d  t o  a 
o ~ p t ’ l  ~f 1 i n c h  ( C 5 . 4  m n )  b e l o w  t h e  s u r t a c c  o f  t h e  b a t h ,  o v e r  w h i c h  c a n  b e  d r a w n  a 
vacuum r e s u l t i n g  i n  a n  a b s o l u t e  p r e s s u r e  o 
! n c t  q r t ? a ! c r  t h a n  311.1 t o r r l .  

4 . C . c  Va;;um pump. l h e  vacuum pump s h a  
va:uum r c s u  i n g  i n  a n  a b s o l u t e  p r e s s u r e  o 
( n o t  g r e a t e r  t h a n  3 8 . 1  t o r r )  f o r  a m i n i m u m  
p r e s s u r e  v e s s e l  ( s e e  4 . 2 . 1 ) .  

4.L.j D e g a s s i n g  o f  s i l i c o n e  o i l .  T h e  s 
t i x t u r e  a n d  a p r e s s u r e  o f  1 i n c h  ( 2 5 . 4  m m )  

n o t  y r e a t e r  t h a n  1 . 5  i n c h e s  O t  m e r c u r y  

1 b e  c a p a b l e  o t  e v a c u a t i n g  a n d  h o l d i n g  a 
n o t  g r e a t e r  t h a n  1 . 5  i n c h e s  o t  m e r c u r y  

d u r a t i o n  o f  1 m i n u t e  i n  t h e  r e d u c e d  

I i c o n e  o i l  s h a l l  b e  p l a c e d  i n  t h e  t e s t  
o t  m e r c u r y  o r  l e s s  a t t a i n e d  o v e r  t n e  t l u i d  

f o r  a s  l o n g  a s  i s  n e c e s s a r y  t o  d e g a s  t h e  t l u i d .  S u c h  d e g a s s i n g  i s  c o m p l e t e  when  n o  
t u r t h e r  b u b b l i n g  o r  f r o t h i n g  i s  p r e s e n t  i n  t h e  t l u i d .  l h r o u g h o u t  t h e  t e s t ,  
cornponef i t s  s h a l l  b e  l o w e r e d  g e n t l y  i n  t h e  f l u i d  t o  p r e v e n t  a e r a t i o n  o f  t h e  t l u i d .  
The t l u i d  s h a l l  n o t  b e  p o u r e d  f r o m  o n e  c o n t a i n e r  t o  a n o t h e r  w i t h o u t  f i r s t  b e i n g  
J e g a  s s e d  a g a i  n b e t  o r e  t e s t  i ng . 

4 . J  P r e p a r a t i o n  o t  s p e c i m e n s .  A s  s p e c i f i e d  i n  3 .4 .  

4.4 P r o c e d u r e .  T n i s  t e s t  c o n s i s t s  o f  o n e  i m m e r s i o n  o f  t h e  s p e c i m e n  o r  g r o u p  o f  
s p e c i m e n s  i n t o  a b a t h  o t  c l e a r  s i l i c o n e  o i l  ( s e e  4 . 1 . 1 1  m a i n t a i n e d  a t  r o o m  a m b i e n t  
t e m p e r a t u r e .  l h e  s p e c i m e n  s h a l l  b e  p l a c e d  i n  t h e  o i l  b a t h  w i t h  t h e  c r i t i c a l  s i d e  ( o r  
s i d e  o f  s p e c i a l  i n t e r e s t )  i n  a h o r i z o n t a l  p o s i t i o n  t a c i n g  u p .  I t  t h e  s p e c i m e n  h a s  n o  
c r i t i c a l  s i d e ,  i t  s h a l l  b e  p l a c e d  i n  t h e  b a t h  w i t h  i t s  m a j o r  a x i s  i n  a h o r i z o n t a l  
p o s i t i o r i .  l h e  s p e c i m e n  s h a l l  b e  c o m p l e t e l y  s u b m e r g e d  i n  t h e  b a t h  w i t h  t h e  u p p e r m o s t  
p o r t i o n  o f  t h e  e n c l o s u r e  o r  s e a l  a t  a d e p t h  o f  1 i n c h  ( 2 5 . 4  m m ) .  A vacuum r e s u l t i n g  
i n  a n  a b s o l u t e  p r e s s u r e  o t  n o t  g r e a t e r  t h a n  1 . 5  i n c h e s  0 1  m e r c u r y  ( n o t  g r e a t e r  t h a n  
38 .1  t o r r )  s h a l l  b e  d r a w n  a n d  h e l d  o v e r  t h e  b a t h  f o r  a m i n i m u m  d u r d t i o n  o f  1 m i n u t e .  
The s p e c i m e n  s h a l l  b e  c a r e f u l l y  o b s e r v e d  d u r i n g  t h e  e n t i r e  d u r a t i o n  o f  t h e  i m m e r s i o n  
f o r  i n d i c a t i o n  o f  a p o o r  s e a l  a s  e v i d e n c e d  b y  a c o n t i n u o u s  s t r e a m  o f  b u b b l e s  
e m a n a t i n g  f r o m  t h e  s p e c i m e n .  A t t e r  t h e  t e s t  i s  c o m p l e t e d ,  t h e  s p e c i m e n  S h a l  I b e  
c l e a n e d  i n  a s u i t a b l e  d e g r e a s e r  a n d  p e r m i t t e d  t o  d r y  t h o r o u g h l y  b e f o r e  a n y  a d d i t i o n a l  
t e s t s  a r e  p e r f o r m e d ,  

4 . 5  P r e c a u t i o n .  T h i s  t e s t  c o n d i t i o n  s h o u l d  n o t  b e  u s e d  e i t h e r  a s  a s e p a r a t e  t e s t  
o r  a g r o s s  l e a k  t e s t  f o r  c o m p o n e n t  p a r t s  w h i c h  a r e  t o  b e  s u b s e q u e n t l y  a t t a c h e d  t o  
p r i n t e d  c i r c u i t  b o a r d  a s s e m b l i e s .  S i n c e  c o m p l e t e  r e m o v a l  o f  s i l i c o n e  o i l  r e s i d u e s  i s  
d i r f i c u l t ,  t h e  o i l  w i l l  b e  t r a n s f e r r e d  u n k n o w i n g l y  t o  o t h e r  p a r t s  d u r i n g  a s s e m b l y  
p r o c e s s e s .  T r a c e s  o f  s i l i c o n e  c a n  r e s u l t  i n  p o o r  s o l d e r  w e t t a b i l i t y  o f  c o m p o n e n t  
p a r t  l e a d s ,  p o o r  a d h e s i o n  t o  s e a l a n t s ,  a n d  m e a l i n g  o f  t h e  c o n f o r m a l  c o a t i n g  o n  t h e  
p r i n t e d  c i r c u i t  b o a r d .  

5 .  T E S T  C O N U I T I O N  C .  

5 . 1  M o t e r i  a! s. 

5 .1 .1  T r a c e r  When p e r t o r m i n g  t e s t s  i n  a c c o r d a n c e  w i t h  p r o c e d u r e s  1 ,  I I ,  
a n d  I V  o f d i o n  , t r a c e r  g a s e s ,  i . e . ,  h e l i u m ,  a r g o n ,  o r  o t h e r  r a r e  g a s ,  o r  a 
m i x t u r e  o f  a g a s  w i t h  n i t r o o e n  ( s u c h  a s  9 0  p e r c e n t  n i t r o g e n  a n d  10 p e r c e n t  h e l i u m )  
s h a l l  b e  u s e d .  The  t r a c e r  g a s  u s e d  i n  p r o c e d u r e s  I I l a  a n d  I l l c  s h a l l  b e  h e l i u m .  The  
t r a c e r  g a s  u s e d  i n  p r o c e d u r e  I I I b  s h a l l  b e  t h e  r a d i o a c t i v e  g a s ,  k r y p t o n  ü5 .  

M E T H O D  1 1 2 D  
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5 . r  A p a r a t u s .  F o r  a l l  t h e  p r o c e d u r e s  o f  t h i s  t e s t  c o n d i t i o n ,  t h e  t e s t  a p p a r a t u s ,  
e i c ? ~ s i ~ s s u r i z a t i o n  e q u i p m e n t ,  s h a l  1 b e  c a l i b r a t e d  u s i n g  a d i f f u s i o n  t y p e  
~a : : . r a t e d  s t a n d a r d  l e a k  a t  l e a s t  o n c e  e a c h  w o r k i n g  s h l f t .  

1.r.1 M a s s - s p e c t r o m e t e r - t y p e  l e a k  d e t e c t o r .  F o r  p r o c e d u r e s  1 ,  I I ,  I l i a ,  I I I c ,  a n d  
i L  c t  t h i s  t e s t  c o n d i t i o n ,  a c o m m e r c i a l l y  a v a i l a b l e  m a s s - s p e c t r o m e t e r - t y p e  l e a k  
d e t e c t o r ,  p r e s e t  t o  r e a d  a t r a c e r - g a s  c o n t e n t ,  s h a l l  b e  u s e d  t o  m e a s u r e  t h e  l e a k a g e  
ea:e o f  g a s  t h r o u g h  d f a u l t y  s e a l .  A n o t h e r  i n s t r u m e n t  may  b e  u s e d  i f  i t  c a n  b e  
G e m e n s t r a t e d  t o  t h e  G o v e r n m e n t  t h a t  t h e  i n s t r u m e n t ,  p r o p e r l y  c a l i b r a t e d  t o  r e a d  

5 . 2 . 1 . 1  C h a m b e r s .  D e p e n d i n g  o n  w h i c h  p r o c e d u r e  i s  u s e d  l s e e  5 . 4 ) .  s u i t a b l e  

k.r.1.c Pumps. D e p e n d i n g  o n  w h i c h  p r o c e d u r e  i s  u s e d  ( s e e  5 . 4 ) .  s u i t a b l e  p r e s s u r e  

I t r a c e r - g a s  c o n t e n t ,  h a s  t h e  r e q u i r e d  l e a k a g e - d e t e c t i o n  s e n s i t i v i t y  l s e e  2 . 1 ) .  

; r e s s u r e  o r  v a c u u m  c h a m b e r s  a r e  r e q u i r e d .  

o r  v a c u u m  pumps a r e  r e q u i r e d .  

5 . c . c  R a d i o a c t i v e - g a s  d e t e c t i o n  a p p a r a t u s .  A p p a r a t u s  f o r  p r o c e d u r e  I l l b  s h a l l  
c o n s i  s t  o f :  

a .  R a d i o a c t i v e  t r a c e r  g a s  a c t i v a t i o n  c o n s o l e .  

b .  C o u n t i n g  e q u i p m e n t  c o n s i s t i n g  o f  a s c i n t i l l a t i o n  c r y s t a l ,  p h o t o m u l t i p l i e r  
t u b e ,  p r e a m p l i f i e r ,  r a t e m e t e r ,  a n d  k r y p t o n  85 r e f e r e n c e  s t a n d a r d s .  ? h e  
c o u n t i n g  s t a t i o n  s h a l l  b e  o f  s u t f i c i e n t  s e n s i t i v i t y  t o  d e t e r m i n e  t h r o u g h  
t h e  d e v i c e  w a l l  t h e  r a d i a t i o n  l e v e l  o f  a n y  k r y p t o n  Y 5  t r a c e r  g a s  p r e s e n t  
w i t h i n  t h e  d e v i c e .  The  c o u n t i n g  s t a t i o n  s h a l l  h a v e  a m i n i m u m  s e n s i t i v i t y ,  
i n  c / m  p e r  I i C i ,  c o r r e s p o n d i n g  t o  a l e a k  r a t e  o f  I O h y  a t m  c m J / s  o f  
k r y p t o n  85 a n d  s h a l l  b e  c a l i b r a t e d  a t  l e a s t  o n c e  e v e r y  w o r k i n g  s h i f t  u s i n g  
k r y p t o n  ü 5  r e f e r e n c e  s t a n d a r d s  a n d  f o l l o w i n g  t h e  e q u i p m e n t  m a n u t a c t u r e r ? s  
i n s t r u c  t i o n .  

c .  A t r a c e r  g a s  c o n s i s t i n g  o f  a m i x t u r e  o f  k r y p t o n  ü5 a n d  d r y  n i t r o g e n .  The  
c o n c e n t r a t i o n  o t  k r y p t o n  8 5  i n  d r y  n i t r o g e n  s h a l l  b e  n o  l e s s  t h a n  100 
m i c r o c u r i e s  p e r  a t m o s p h e r i c  c u b i c  c e n t i m e t e r .  T h i s  v a l u e  s h a l l  b e  
d e t e r m i n e d  a t  l e a s t  o n c e  e a c h  30 d a y s  a n d  r e c o r d e d  i r .  a c c o r d a n c e  w i t h  t h e  
c a l i b r a t i o n  r e q u i r e m e n t s  o f  t h i s  s t a n d a r d .  

5.3 S u p p l e m e n t a r y  t e s t s .  When p a r t s  t o  b e  t e s t e d  a r e  n o r m a l í y  e v a c u a t e d  t h r o u g h  a 
t u b e  a n d  a r e  s e a l e d  i n  Some m a n n e r  p r i o r  t o  d e l i v e r y ,  p r o c e d u r e s  I a n d  1 1  ( s e e  5 . 4 . 1  
a n d  5.4.2) W i l l  r e q u i r e  a s e p a r a t e  v e r i f i c a t i o n  o f  t h e  s e a l  o f  t h e  e v d c u a t i o n  t u b e  i n  
c c n j u n c  t i o n  w i t h  t h i s  t e s t  m e t h o d ,  u s i n g  t h e  m a s s - s p e c t r o m e t e r - t y p e  l e a k  d e t e c t o r  
i s e e  5 . 2 . 1 ) .  T h e  v e r i f i c a t i o n  may b e  a c c o m p l i s h e d  by b a c k f i l l i n g  t h e  s p e c i m e n  w i t h  
a i -  o r  g a s  a t  a s p e c i f i e d  p r e s s u r e  a n d  t h e n  s u b m i t t i n g  t h e  s p e c i m e n  t o  e i t h e r  
p r o c e d u r e  I l l a ,  I l l b ,  I l l c ,  o r  I V .  

5 . 4 . 4 ,  i n c l u s i v e ) ,  t h e  c h o i c e  o t  w h i c h  m u s t  b e  s p e c i f i e d  i n  t h e  i n d i v i d u a l  
s p e c i f i c a t i o n .  P r o c e d u r e  1 V  i s  t h e  p r e f e r r e d  m e t h o d  o f  p e r t o r m i n g  t h i s  t e s t  f o r  
p a r t s  t h a t  a r e  n o t  e v a c u a t e d .  

5.4 - P r o c e d u r e s .  T h i s  t e s t  c o n d i t i o n  c o n s i s t s  o f  f i v e  p r o c e d u r e s  ( s e e  5 . 4 . 1  t o  

5 . 4 .  i P r o c e d u r ? e  i .  l h e  m a s s - s p e c t r o m e t e r - t y p e  l e a k  d e t e c t o r  s h a l  I b e  c o u p l e d  t o  
t h e  u n s e a l e d  e v a c u a t i o n  t u b e  o f  t h e  s p e c i m e n ,  a n d  a vacuum c r e a t e d  w i t h i n  t h e  
s ~ e c i m r n .  I t  i s  e x t r e m e l y  i m p o r t a n t  t h a t  t h e  c o u p l i n g  c o n n e c t i o n s  S e t w e e n  t h e  
s p e c i m e n  a n d  t h e  l e a k  d e t e c t o r  b e  p e r f e c t l y  s e a l e d .  The s p e c i m e n  s h a l l  t h e n  b e  
s u b j e c t e d  t o  a g a s  a t m o s p h e r e  e i t h e r  b y  s u r r o u n d i n g  t h e  s p e c i m e n  w i t h  t h e  g a s  c r  b y  
s p r a y i n g  t h c  s p e c i m e n  t h o r o u g h l y  w i t h  a j e t  o f  t h e  g a s .  I t  a d e t e c t  e x i s t s  i n  t h e  
S p e ~ i m ~ n ,  a.. a m o u n t  O f  g a s  t h a t  d e p e n q s  u p d c  t h e  s i z e  o f  t h e  d e f e c t  h i ! !  b e  d r a w n  
l : ; r - :ugh i t  a n d  p a s s e d  i n t o  t h e  l e a k  d e t e c t o r ,  w h i c h  w i l l  r e a d  t h e  !.eaka;e r a t e .  Shen 
t h ? s  D o r t i o n  c f  t h e  p r o c e d u r e  i s  c o m p l e t e d ,  t h e  s p e c i m e n  s h a l l  b e  : i l l e - . ;  a i t b  a i r  o r  
i a s  a t  a s p e c i f i e d  p r e s s u r e  a n d  h a v i n g  a kr iown 2 c r c e n t a g e  o f  t r a c e r  q d ~ .  ?he  
e ~ a : ~ d t i ~ n  t u b e  s h a l l  t h e n  b e  p i n c h e d  o f f  a n d  s e a l e b .  A f t e r  s e a l i n ç .  t h e  s e a :  i.+ t h e  
:ubc s h a l l  b c  v e r i f i e d  b y  e i t r , e r  p r o c e d u r e  ! ] : a ,  : i I b ,  I l l c  o r  : Y ,  ! i  f i : : ??  w i t r  
t r a c e r  g a s .  
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2 . 4 . ~  P r o c e d u r e  I I .  The m a s s - s p e c t r o m e t e r - t y p e  l e a k  d e t e c t o r  s h a l l  b e  c o u p l e d  t o  
t h e  c h a m b e r .  The s p e c i m e n  s h a l  I b e  p l a c e d  i n  t h e  c h a m b e r ,  a n d  a t u b e  l e a d i n g  f r o m  
! P P  g a s  s o u r c e  a n d  h a v i n g  a k n o w n  p e r c e n t a g e  o f  t r a c e r  g a s  s h a l l  be c o n n e c t e d  t o  t h e  
, - s e a l e d  e v a c u a t i o n  t u b e  o f  t h e  s p e c i m e n .  i t  i s  e x t r e m e l y  i m p o r t a n t  t h a t  t h e  
. r . , ~ . l i n g  c o n n e c t i o n s  b e t w e e n  t h e  s p e c i m e n  a n d  t h e  l e a k  d e t e c t o r  b e  p e r t e c t l y  s e a l e d .  
T ~ e  chamber  S h a l  1 t h e n  b e  e v a c u a t e d  a n d  t h e  g a s  f o r c e d  u n d e r  p r e s s u r e  i n t o  t h e  
s;ecimen. I f  a l e a k  e x i s t s ,  t h e  g a s  p a s s e s  t h r o u g h  t h e  s p e c i m e n  i n t o  t h e  c h a m b e r  a n d  
: n e n  i n t o  t h e  l e a k  d e t e c t o r ,  w h i c h  w i l l  r e a d  t h e  l e a k a g e  r a t e .  I f  p r e s s u r e  c y c l i n g  
i s  r e q u i r e d ,  t h e  i n d i v i d u a l  s p e c i t i c a t l o n  s h a l l  s p e c i f y  t h e  n u m b e r  o f  t l m e s  t h a t  a 
: r e s s u r e  c y c l e  s h a l l  b e  a p p l i e d .  When t h i s  p o r t i o n  o f  t h e  p r o c e d u r e  i s  c o m p l e t e d ,  
the s p e c i m e n  s h a l l  b e  f i l l e d  w i t h  a i r  o r  g a s  a t  a s p e c i f i e d  p r e s s u r e  a n d  h a v i n g  a 
r q o w n  p e r c e n t a g e  o f  t r a c e r  g a s .  l h e  e v a c u a t i o n  t u b e  S h a l l  t h e n  b e  p i n c h e d  o f f  a n d  
s e a l e d .  A f t e r  s e a l i n g ,  t h e  s e a l . o f  t h e  t u b e  s h a l l  b e  v e r i f i e d  by e i t h e r  p r o c e d u r e  
: : : a ,  I l l b ,  I I I c  o r  I V ,  i t  t i l l e d  w i t h  a t r a c e r  g a s .  

3 . 4 . ~  P r o c e d u r e  1 1 1 .  l h e  t e s t s  s h a l l  b e  c o n d u c t e d  i n  a c c o r d a n c e  w i t h  p r o c e d u r e  
: I  l a ,  o r  I I I c .  When bomb p r e s s u r e  s p e c i f i e d  e x c e e d s  t h e  d e v l c e  c a p a b i l i t y ,  a l t e r n a t e  
: r e s s u r e ,  e x p o s u r e  t i m e  a n d  d w e l l  t i m e  may b e  u s e d  p r o v i d e d  t h e y  s a t i s f y  t h e  l e a k  
r a t e  p r e s s u r e ,  t i m e  r e l a t i o n s h i p s  w h i c h  a p p l y  a n d  p r o v i d e d  n o  l e s s  t h a n  30  p s i g  bomb 
  res su re i s  a p p l i e d  i n  a n y  c a s e .  

5 . 4 . 3 . 1  T e s t i n g  p r e c a u t i o n s .  

a .  T h e s e  p r e c a u t i o n s  a r e  a p p l i c a b l e  t o  p r o c e d u r e s  I l l a ,  I I l b ,  a n d  I 1 I c .  T o  
a v o i d  s p u r i o u s  i n d i c a t i o n s ,  c o n t a m i n a n t s  a n d  s u r t a c e  c o a t i n g s  t h a t  may 
c o n c e a l  e x i s t i n g  l e a k s ,  a n d  t r a c e r  g a s  t h a n  may b e  a b s o r b e d  o r  a d s o r b e d  o n  
t h e  s u r t a c e s  o t  t h e  s p e c i m e n  s h a l l  b e  r e m o v e d .  T h e s e  t e s t  p r o c e d u r e s  s h a l l  
n o t  a p p l y  t o  o r g a n i c - c o a t e d  p a r t s .  

b .  ' l e s t  p r o c e d u r e  I I I a  i s  a " f i x e d "  m e t h o d  w i t h  s p e c i f i e d  c o n d i t i o n s  p e r  t a b l e  
I t h a t  w i l l  i n s u r e  t h e  t e s t  s e n s i t i v i t y  n e c e s s a r y  t o  d e t e c t  t h e  r e q u i r e d  
l e a k  r a t e  ( R l ) .  

c .  T e s t  p r o c e d u r e  1 I I c  i s  a " t l e x i b l e "  m e t h o d  t h a t  a l l o w s  t h e  v a r i a n c e  o f  t e s t  
c o n d i t i o n s  i n  a c c o r d a n c e  w i t h  t h e  f o r m u l a  o f  5 .4 .3 .2 .3  t o  d e t e c t  t h e  
s p e c i t i e d  e q u i v a l e n t  s t a n d a r d  l e a k  r a t e  a t  a p r e d e t e r m i n e d  l e a k  r a t e  ( R l ) .  

5 . 2 . 3 . Z  G e n e r a l  p r u c e d i i e .  F o r  I I I a  a n d  1 I i c  t h e  c o m p l e t e d  d e v i c e ( s i  s h a l l  b e  
p l a c e d  i n  a s e a l e d  chamber  w h i c h  i s  t h e n  p r e s s u r i z e d  w i t h  a t r a c e r  g a s  o f  100  + O ,  - 5  
p e r c e n t  h e l i u m  f o r  t h e  r e q u i r e d  t i m e  a n d  p r e s s u r e .  The p r e s s u r e  s h a l l  t h e n  b e  
r e l i e v e d  a n d  e a c h  s p e c i m e n  t r a n s f e r r e d  t o  a n o t h e r  c h a m b e r  o r  c h a m b e r s  w h i c h  a r e  
c o n n e c t e d  t o  t h e  e v a c u a t i n g  s y s t e m  a n d  a m a s s - s p e c t r o m e t e r - t y p e  l e a k  d e t e c t o r .  When 
t h e  c h a m b e r i s )  i s  e v a c u a t e d ,  a n y  t r a c e r  g a s  w h i c h  was p r e v i o u s l y  f o r c e d  i n t o  t h e  
s p e c i m e n  w i  I l  t h u s  b e  d r a w n  o u t  a n d  i n d i c a t e d  by t h e  l e a k  d e t e c t o r  a s  a m e a s u r e d  l e a k  
r a t e  ( R l ) .  Tne  number o f  d e v i c e s  r e m o v e d  f r o m  p r e s s u r i z a t i o n  f o r  l e a k  t e s t i n g  s h a l l  
b c  l i m i t e d  s u c h  t h a t  t h e  t e s t  o f  t h e  l a s t  d e v i c e  c a n  b e  c o m p l e t e d  w i t h i n  6 0  m i n u t e s  
f o r  p r o c e d u r e  I l l a  o r  w i t h i n  t h e  c h o s e n  v a l u e  o f  d w e l l  t i m e  (t,) f o r  p r o c e d u r e  i l l c .  

5 . 4 . 3 . 2 . 1  P r o c e d u r e  I I I a .  l h e  d e v i c e ( s )  s h a l l  b e  t e s t e d  U s i n g  t h e  a p p r o p r i a t e  
c o n d i t i o n s  s p e c i f i e d  i n  t a b l e  I f o r  t h e  i n t e r n a l  c a v i t y  Vo lume O f  t h e  p a c k a g e  u n d e r  
t e s t .  T h e  t i m e  ( t i  i s  t h e  t i m e  u n d e r  p r e s s u r e  a n d  t i m e  ( t , )  i s  t h e  maximum t i m e  
a l l o w e d  a f t e r  r e l e a s e  o f  p r e s s u r e  b e f o r e  t h e  d e v i c e ( s l  S h a l l  b e  r e a d .  T h i s  m e t h o d  
s h a l l  n o t  b e  u s e d  i f  t h e  maximum e q u i v a l e n t  s t a n d a r d  l e a k  r a t e  l i m i t  g i v e n  i n  t h e  
p r o c u r e m e n t  d o c u m e n t  i s  l e s s  t h a n  t h e  l i m i t s  s p e c i f i e d  h e r e i n  f o r  p r o c e d u r e  I I I c .  
Upon c o m p l e t i o n  o f  t h i s  p r o c e d u r e ,  t h e  s p e c i m e n  s h a l l  b e  c h e c k e d  f o r  g r o s s  l e a k s  b y  
s u b j e c t i n g  t h e  s p e c i m e n  e i t h e r  t o  t e s t  c o n d i t i o n  A ,  B ,  O r  D. W a t e r .  a t  r o o m  a m b i e n t  
t e m p e r a t u r e  a n d  a p r e s s u r e  o f  2 . 5  i n c h e s  ( 6 J . 5  m m )  o f  m e r c u r y ,  may b e  u s e d  i n  p l a c e  
o f  s i l i c o n e  o i  I ,  i t  t e s t  c o n d i t i o n  B i s  U s e d  t o  v e r i f y  g r o s s  l e a k s .  

T A B L E  1 .  F i x e d  c o n d i t i o n s  p r o c e d u r e  1 I I a .  

I Vo lume o f  I Bomb c o n d i  t i o n  i R e j e c t : ' l i m l t  i 
I p a c k a g e  ( c m 3 )  I l b f l i n C I E x p o s u r e  t i m e  I Maximum d w e l l  / ( a t m  crn-( /s  H e )  
I I í g a g e )  I h o u r s  I h o u r s  I I 
1 I I I I 

I V < 0 . 4 0  I 60 '2 I 2 +0.2 ,  - 0  I 1 I 5 x 1 0 - 8  I 
I V > 0 . 4 0  I 60 * 2  I 2 t0.2, -0 I 1 I 2 1 0 - 7  I 
I V 0 . 4 0  I 30 * 2  I 4 + 0 . 4 ,  -0 I 1 I 1 I 
I I I I I I 
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5 . 4 . 3 . 2 . 2 . 2  
o f  e q u a t i o n  i n  

a. F i v e  

l h e  m a x i m u m  c a l c u l a t e d  l e a k  r a t e  a l l o w a b l e ,  i n  a t m  c m 3 / s K r ,  f o r  t h e  
d e v i c e s  t o  b e  t e s t e d .  

C o u n t s  p e r  m i n u t e  a b o v e  t h e  a m b i e n t  b a c k g r o u n d  a f t e r  a c t i v a t i o n  i f  
t n e  d e v i c e  l e a k  r a t e  w e r e  e x a c t l y  e q u a l  t o  Qs. T h i s  i s  t h e  r e j e c t  
c o u n t  a b o v e  t h e  b a c k g r o u n d  o f  b o t h  t h e  c o u n t i n g  e q u i p m e n t  a n d  t h e  
c o m p o n e n t ,  i f  i t  h a s  b e e n  t h r o u g h  p r i o r  r a d i o a c t i v e  l e a k  t e s t s .  

The s p e c i f i c  a c t i v i t y ,  I n  m i c r o c u r i e s  p e r  a t m o s p h e r i c  c u b i c  
c e n t i m e t e r ,  o f  t h e  k r y p t o n  8 5  t r a c e r  g a s  i n  t h e  a c t i v a t i o n  s y s t e m .  

The o v e r a l  I c o u n t i n g  e f f i c i e n c y  o f  t h e  s c i n t i l l a t i o n  c r y s t a l  I P  

c o u n t s  p e r  m i n u t e  p e r  m i c r o c u r i e  o f  k r y p t o n  85 i n  t h e  i n t e r n a l  v o i d  
O f  t h e  s p e c i f i c  c o m p o n e n t  b e i n g  e v a l u a t e d .  T h i s  t a c t o r  d e p e n d s  u p o n  
c o m p o n e n t  c o n f i g u r a t i o n  and  d i m e n s i o n s  o f  t h e  s c i n t i l l a t i o n  c r y s t a l .  
The C o u n t i n g  e f f i c i e n c y  s h a l l  b e  d e t e r m i n e d  i n  a c c o r d a n c e  w i t h  
5 . 4 . 3 . 2 . 2 . 2 .  

Soak t i m e ,  i n  h o u r s ,  t h a t  t h e  d e v i c e s  a r e  t o  be  a c t i v a t e d .  

Pe - P i  2 ,  w h e r e  Pe i s  t h e  a c t i v a t i o n  p r e s s u r e  i n  
a t m o s p h e r e s  a b s o l u t e  a n d  P i  i s  t h e  o r i g i n a l  i n t e r n a l  p r e s s u r e  o f  t h e  
d e v i c e s  i n  a t m o s p h e r e s  a b s o l u t e .  The a c t i v a t i o n  p r e s s u r e  ( P e )  may 
b e  e s t a b l i s h e d  b y  s p e c i f i c a t i o n  Or i f  a c o n v e n i e n t  soak  t i m e  i l )  h a s  
b e e n  e s t a b l i s h e d ,  t h e  a c t i v a t i o n  p r e s s u r e  ( P e )  c a n  be  a d j u s t e d  t o  
s a t i  s t y  e q u a t i o n  ( 1  1 .  

C o n v e r s i o n  o f  h o u r s  t o  s e c o n d s  a n d  i s  e q u a l  t o  3 , 6 0 0  s e c o n d s  p e r  h o u r .  

D e t e r m i n a t i o n  o t  c o u n t i n g  e f f i c i e n c y  ( k ) .  l h e  c o u n t i n g  e f í i c i e n c y  ( k )  
3 . 4 . 3 . 2 . 2 . 1  s h a l l  b e d e t e r m i n e d  a s  f o l l o w s :  

r e o r e s e n t a t i v e  u n i t s  o f  t h e  d e v i c e  t v D e  b e i n a  t e s t e d  s h a l  I be  
t u b u l a t e d  a n d  t h e  i n t e r n a l  v o i d  o f  t h e  d e i i c e  s h a i l  b e  b a c k f i l l e d  t h r o u g h  
t h e  t u b u l a t i o n  W i t h  a known v o l u m e  a n d  known s p e c i f i c  a c t i v i t y  o 1  k r y p t o n  
8 5  t r a c e r  g a s  a n d  t h e  t u b u l a t i o n  s h a l l  be  s e a l e d  o f f .  

b .  The c o u n t s  p e r  m i n u t e  s h a l  1 be  d i r e c t l y  r e a d  i n  t h e  s h i e l d e d  s c i n t i l l a t i o n  
c r y s t a l  o f  t h e  c o u n t i n g  s t a t i o n  i n  w h i c h  t h e  d e v i c e s  a r e  r e a d .  F r o m  t h i s  
v a l u e ,  t h e  c o u n t i n g  e f f i c i e n c y ,  i n  c o u n t s  p e r  m i n u t e  p e r  m i c r o c u r i e ,  s h a l l  
be c a l c u l a t e d .  

5 . 4 . J . Z . ¿ . J  E v a l u a t i o n  o f  s u r t a c e  s o r p t i o n .  A l l  d e v i c e  e n c a p s u l a t i o n s  c o n s i s t i n g  
O t  g l a s s ,  m e t a l  , a n d  c e r a m i c  o r  c o m b i n a t i o n s  t h e r e o t ,  i n c l u d i n g  c o a t i n g s  a n d  e x t e r n a l  
s e a l a n t s ,  s h a l l  b e  e v a l u a t e d  f o r  s u r t a c e  s o r p t i o n  o f  k r y p t o n  85 b e f o r e  e s t a b l i s h i n g  
t h e  l e a k  t e s t  p a r a m e t e r s .  R e p r e s e n t a t i v e  s a m p l e s  o f  t h e  q u e s t i o n a b l e  m a t e r i a l  s h a l l  
be  s u b j e c t e d  t o  t h e  p r e d e t e r m i n e d  p r e s s u r e  a n d  t i m e  c o n d i t i o n s  e s t a b l i s h e d  f c r  t h e  
d e v i c e  c o n f i g u r a t i o n  a s  s p e c i f i e d  Dy 5 . 4 . 3 . 2 . 2 . 1 .  l h e  samp les  s h a l l  :hen b e  c o u n t e d  
e v e r y  10 m i n u t e s ,  w i t h  c o u n t  r a t e  n o t e d ,  u n t i l  t h e  c o u n t  r a t e  becomes asyrn;?c:ic w i t h  
t i m e .  ( T h i s  i s  t h e  p o i n t  i n  t i m e  a t  w h i c h  s u r t a c e  s o r p t i o n  i s  n o  l o n g e r  a p ' r k l e m . )  
l h i s  t i m e  l a p s e  s h a l l  be  n o t e d  and  s h a l l  d e t e r m i n e  t h e  " w a i t  t i m e "  s p e c i t i e d  i n  
5 . 4 . 3 . 2 . 2 . 4 .  

5 . 4 . 5 . ¿ . L . 4  S p e c i t i c  p r o c e d u r e  I l l b .  The d e v i c e s  $ h a i l  be  p l a c e d  i n  r a d i c a c t i v e  
t r a c e r  g a s  a c t i v a t i o n  t a n k .  The a c t i v a t i o n  chamber may b e  p a r t i a l l y  f i l l e d  h t b  
i n e r t  m a t e r i a !  t o  r e d u c e  pumpdown t i m e .  The t a n k  s h a ? l  be  e v a c u a t e d  t r  P . 3  t s r r .  
T h e  d e v i c e s  s h a l l  b e  s u b j e c t e d  t o  a m in imum o f  2 a t m o s p h e r e s  d b s ~ l u t e  p r e s s u r e  C I  
k r y p t o n  8 5 / d r y  n i t r o g e n  m i x t u r e  f o r  t h e  t i m e  n e c e s s a r y  t o  S a t i s f y  t h e  e q u a t i o L .  

I 
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5 . 4 . 3 . 2 . 2  P r o c e d u r e  I I I b .  

5 . 4 . j . 2 . 2 . 1  A c t i v a t i o n  p a r a m e t e r s .  T h e  a c t i v a t i o n  p r e s s u r e  a n d  soak  t i n e  s h a l l  b e  
d e t e r m l n e d  l n  a c c o r d a n c e  u1 t h  t h e  f o l  low1 ng e q u a t i o n :  

- Qs R 

s k l  $t 
The p a r a m e t e r s  o t  e q u a t i o n  ( i )  a r e  d e f i n e d  a s  f o ì l o w s :  
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M I L  - S !  u - C O Z F  
1 A p r i l  19BO 

A c t u a l  p r e s s u r e  a n d  soak  t i m e  s 5 > "  b e  d e t r ' l i n e d  i n  a c c o r d a n c e  w i t h  5 . 4 . J . 2 . 2 . 1 .  
T h e  w v a l u e  i n  c o u n t s  p e r  m i n u t e  s h a l l  b e  n o t  l e s s  t h a n  600 a b o v e  a m b i e n t  
b a c k g r o u n d .  The k r y p t o n  8 5 / d r y  n i t r o g e n  g a s  m i x t u r e  s h a l l  b e  e v a c u a t e d  t o  s t o r a g e  
u n t i l  0 . 5  t o r r  vacuum e x i s t s  i n  t h e  a c t i v a t i o n  t a n k .  T h i s  e v a c u a t i o n  s h a l l  b e  
c o m p l e t e d  w i t h i n  3 m i n u t e s  maximum. The a c t i v a t i o n  t a n k  s h a l l  t h e n  b e  b a c k t i l l e d  
w i t h  a i r  ( a i r  w a s h ) .  The d e v i c e s  s h a l l  t h e n  b e  r e m o v e d - f r o m  t h e  a c t i v a t i o n  t a n k  a n d  
l e a k  t e s t e d  w i t h i n  1 h o u r  a f t e r  g a s  expo5 i i t -e  w i t h  a s c i n t i l l a t i o n - c r y s t a l - e q u i p p e d  
c o u n t i n g  s t a t i o n .  D e v i c e  e n c a p s u l a t i o n s  t h a t  come u n d e r  t h e  r e q u i r e m e n t s  o t  
5 . 4 . j . c . c . ~  s h a l l  b e  e x p o s e d  t o  a m b i e n t  a i r  f o r  a t í m e  n o t  l e s s  t h a n  t h e  " w a i t  t i m e "  
d e t e r m i n e d  by 5 . 4 . 3 . 2 . 2 . 3 .  I n  n o  c a s e  w i l l  t h e  t i m e  b e t w e e n  r e m o v a l  f r o m  t h e  
a c t i v a t i o n  c h a m b e r  a n d  t e s t  e x c e e d  1 h o u r .  ' h i s  e x p o s u r e  s h a l l  b e  p e r t o r m e d  a f t e r  
g a s  e x p o s u r e  b u t  b e f o r e  d e t e r m i n i n g  l e a k  r a t e  w i t h  t h e  c o u n t i n g  s t a t i o n .  D e v i c e  
e q c a p s u l a t i o n s  t h a t  d o  n o t  come u n d e r  t h e  r e q u i r e m e n t s  o f  5 . 4 . 3 . 2 . 2 . 3  may b e  t e s t e d  
w i t h o u t  a " w a i t  t i m e " .  ( T h e  number  0 t  d e r i c e s  r e m o v e d  f r o m  p r e s s u r i z a t i o n  f o r  l e a k  
t e s t i n g  s h a l l  l i m i t e d  s u c h  t h a t  t h e  t e s t  o1 t h e  l a s t  d e v i c e  c a n  b e  c o m p l e t e d  w i t h i n  1 
h o u r . )  l h e  a c t u a l  l e a k  r a t e  o f  t h e  c o m p o n e n t  s h a l l  b e  c a l c u l a t e d  w i t h  t h e  L o l l o w i n g  
equa  t i o n :  

0 = ( A C T U A L  READOUT I N  N E T  C O U N T S  P E R  M I N U T E )  X Q s  
U 

Where Q = A c t u a l  l e a k  r a t e  i n  a t m  c m 3 / s ,  a n d  Q S  a n d  R a r e  d e f i n e d  i n  
5 . 4 . 3 . 2 . 2 . 1 .  

U n l e s s  o t h e r w i s e  s p e c i t i e d ,  d e v i c e s  t h a t  e x h i b i t  a l e a k  r a t e  e q u a l  t o  o r  g r e a t e r  
t h a n  1 x a t m o s p h e r i c  c u b i c  c e n t i m e t e r s  o f  k r y p t o n  8 5  p e r  s e c o n d  . s h a l l  b e  
c o n s  i d e  r e  d a t a  i 1 u r e .  

Upon c o m p l e t i o n  o f  t h i s  p r o c e d u r e ,  t h e  s p e c i m e n  s h a l l  b e  c h e c k e d  f o r  g r o s s  l e a k s  by  
s u b j e c t i n g  t h e  s p e c i m e n  e i t h e r  t o  t e s t  c c n d i t i o n  A ,  B o r  D. W a t e r ,  a t  r o o m  a m b i e n t  
t e m p e r a t u r e  a n d  a p r e s s u r e  o f  2 . 5  i n c h e s  i b J . 5  m m i  o f  m e r c u r y ,  may b e  u s e d  i n  p l a c e  
o t  s i l i c o n e  o i  I ,  i t  t e s t  c o n d i t i o n  B i s  u s e d  t o  v e r i t y  g r o s s  l e a k s .  

5 . 4 . J . z . c . s  P e r s o n n e l  p r e c a u t i o n s .  A N u c l e a r  R e g u l a t o r y  C o m m i s s i o n  I N R E )  . l i c e n s e  
i s  n e c e s s a r y  f@.i.  p o s s e s s i o n  a n d  u s e  o f  t h e  k r y p t o n  üb l e a k - t e s t  e q u i p m e n t .  II t h e  
u s e  o f  g a s ,  c o d e  o f  F e d e r a l  r e g u l a t i o n s  N u c l e d r  R e g u l a t o r y  C o m m i s s i o n  R u l e s  a n d  
R e g u l a t i o n s ,  T i t l e  10 ,  C h a p t e r s  1, 2 0 ,  3 0 ,  3 1 ,  a n d  J Z  s h o u l d  b e  f o l l o w e d  a n d  t h e  
maximi;m p e r m i s s i b l e  t o l e r a n c e  l e v e l s  p r e s c r i b e d  by  t h e  N a t i o n a l  C o m m i t t e e  o n  
R a d i o l o g i c a l  P r o t e c t i o n  s h o u l d  b e  o b s e r v e d .  

s h a l l  b e  c h o s e n  s u c h  t h a t  a c t u a l  m e a s u r e d  t r a c e r  g a s  l e a k  r a t e  ( R i )  r e a d i n g  
o h t a i r : e d  f o r  t h e  d e v i c e  u n d e r  t e s t  ( i f  d e f e c t i v e )  w i l l  b e  g r e a t e r  t h a n  t h e  m i n i m u m  
d e t e c t i o n  s e n s i t i v i t y  c a p a b i l i t y  o f  t h e  mass s p e c t r o m e t e r .  The  d e v i c e s  S h a l l  b e  
s u b j e c t e d  t o  a m i n i m u m  o f  2 a t m o s p h e r e s  a b s o l u t e  o f  h e l i u m  a t m o s p h e r e .  i f  t h e  c h o s e n  
d w e l l  t i m e  ( t ,)  i s  g r e a t e r  t h a n  6 0  m i n u t e s ,  g r a p h s  s h a l l  b e  p l o t t e d  t c  d e t e r m i n e  a n  
R1 v a l u e  w h i c h  w i l l  a s s u r e  o v e r l a p  w i t h  t h e  s e l e c t e d  g r o s s  l e a k  t e s t  c o n d i t i o n .  l h e  
c h o s e n  v a l u e s ,  i n  c o n j u n c t i o n  w i t h  t h e  v a l u e  o f  t h e  i n t e r n a l  v o l u m n  o f  t h e  d e v i c e  
p a c k a g e  t o  b e  t e s t e d  a n d  t h e  maximum e q u i v a l e n t  s t a n d a r d  l e a k  r a t e  ( L )  l i m i t  ( a s  
shown b e l o w  o r  a s  s p e c i f i e d  i n  t h e  a p p l i c a b l e  p r o c b r e m e n t  d o c u m e n t ) ,  s h a l l  b e  u s e d  t o  
c a l c u l a t e  t h e  m e a s u r e d  l e a k  r a t e  ( R I )  l i m i t  u s i n g  t h e  f o l l o w i n g  f o r m u l a :  

5 . 4 . J . . Z . J  P r o c e d u r e  l l l c .  V a l u e s  f o r  bomb p r e s s u r e  e x p o s u r e  t i m e  a n d  d w e l l  t i m e  

R1 = l h e  
L = The 
P E  = The 
P O  = l h e  
M A  = l h e  
M = The 
t i  = The 
t 2  = The 
V = . T h e  

m e a s u r e d  l e a k  r a t e  o f  t r a c e r  g a s  ( H e )  t h r o u g h  t h e  l e a k  I n  a t m  c m 3 / s  He. 
e q u i v a l e n t  s t a n d a r d  l e a k  r a t e  i n  a t m  c m 3 / s  a i r .  
p r e s s u r e  o f  e x p o s u r e  i n  a t m o s p h e r e s  a b s o l u t e .  
a t m o s p h e r i c  p r e s s u r e  i n  a t m o s p h e r e s  a b s o l u t e  ( 1  a t m o s p h e r e l .  
m o l e c u l a r  w e i g h t  o f  a i r  i n  g r a m s  ( 2 ü . 7  g r a m s ) .  
m o l e c u l a r  w e i g h t  o f  t h e  t r a c e r  g a s  ( h e l í u m J  I n  g r a m s  ( 4  g r a m s ) .  
t i m e  o t  e x p o s u r e  t o  P E  i n  s e c o n d s .  
d w e l l  t i m e  b e t w e e n  r e l e a s e  o f  p r e s s u r e  a n d  l e a k  d e t e c t i o n  i n  s e c o n d s .  
i n t e r n a l  v o l u m e  o f  t h e  d e v i c e  p a c k a g e  c a v i t y  i n  c u b i c  c e n t i m e t e r s .  

8 Provided by IHS
Not for ResaleNo reproduction or networking permitted without license from IHS
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i ; n I c s s  o t h e r w i s e  s p e c i f i e d ,  d e v i c e s  w i t h  r n  i n t e r n a l  c a v i t y  v o l u a c  o f  0 . 0 1  C m 3  O r  
l c s s  s a l l  b e  r e j e c t e d  I f  t h e  e q u i v a l e n t  s t a n d a r d  l e a k  r a t e  ( L I  e x c e e d s  5 x lo'8 

e q u a l  t o  o r  l e s s  t h a n  O cm s h  1 1  b e  r e j e c t e d  i f  t h e  e q u l v a l c n t  s t a n d a r d  l e r k  
' d t r  í L )  e x c e e d s  i 
2 1 r . i t e r  t l i d n  0:9, cnif s h  1 1  b e  r e j e c t e d  i f  t h e  e q u i v a l e n t  s t a n d d r d  l e a k  r a t e  ( L )  
i x c e e d s  1 x 10 

; i ~ o ~  c o m p l e t i o n  o f  t h i s  p r o c e d u r e ,  t h e  s p e c i m e n  s h d ì ì  b e  c h e c k e d  f o r  g r o s s  l e a k s  b y  
* , ~ , b j e c t i n g  t h e  s p e c i m e n  e i t h e r  t o  t e s t  c o n d i t i o n  k ,  B B  o r  D .  W a t e r ,  a t  room 
3 m > i c n t  temperature a n d  a p r e s s u r e  o f  2 . 5  i n c h e s  o f  m e r c u r y ,  Indy b e  u s e d  i n  p l a c e  
' .(  s i l i c o n e  o i l ,  i f  t e s t  c o n d i t i o n  B i s  u s e d  t o  v e r i f y  y r o s s  l e a k s .  

5 4 . 4  P r o c e d u r e  I V .  The s p e c i m e n ,  w h i c h  i s  b a c k f i l l e d  d n d  s e a l e d  d u r i n g  
;.~!br<.i.;tion w i t h  a knowr !  p e r c e i i t a y e  o f  t r a c e r  g a s ,  s h a l l  b e  p l a c e d  i n  a - c h a m b e r  
C C  r.ncc t e d  t o  t h e  m a s s - s p e c t r o m e t e r - t y p e  l e a k  detector, a n d  t h e  c h a m b e r  e v a c u a t e d .  
- ,  ,. : f i t e r n d l  p r e s s u r e  o f  t h e  s p e c i m e n  s h a l l  b e  o n e  a t m o s p h e r e  o r  g r e a t e r .  I f  a l e a k  
# . \ I . ! ; ,  t h e  g a i  p a s s e s  t h r o u g h  t h e  s p e c i m e n  i n t o  t h e  c h a m b e r  a n d  t h e n  i n t o  t h e  l e a k  
t ? ~ . f ~ ~ - t o r  w h i c h  w i l l  r e a d  t h e  l e a k a g e  r a t e .  I f  s p e c i f i e d .  t h e  s p e c i m e n  S h a l l  b e  
: * . . - i ~ . r d t e d  t o  d e t e r m i n e  i f  a g a i  i s  a c t u a l l y  p r e s e n t .  Upon  c o m p l e t i o n  o f  t h i r  
. : . - c d u r e .  t h e  b p e c i m e n  s h a l l  be  c h e c k e d  f o r  g r û j i  l e a k s  b) s u t j e c t i n g  t h e  s p e c i m e n  
c i t h e r  t o  t e s t  c c l n d i t i o n  A ,  B .  o r  O .  W a t e r ,  a t  r u o n  a m b i e n t  t e m p e r a t u r e  ¿nd d 
p i - e s s u r e  o f  2.5 i n c h e s  (63.5 m i n )  o f  m e r c u r y ,  may b e  u s e d  i n  p l d c e  o f  s i l i c o n e  O i l  i f  
t e s t  c o n d i t i o n  U i s  u s e d  t o  v e r i f y  g r o s s  l e a k s .  

d t m  c m  9 /s. D e v i c e s  w i t h  a n  I n t e r n a l  c a v i t y  v o l u u c  g r e a t e r  t h r n  0 . 0 1  cm3 and 

i û ' l  a t m  cm 3 /s. D e v i c e s  w i t h  a n  i n t e r n a i  c r v i t y  v o i u a e  

a t m  cm 3 /s. 

t.. 1 E S T  í.O!401T11)1.( D .  

b . 1  M a t e r i a l s  

6 . 1 . 1  F l u o r o c a r b o n  l i q u i d .  The f l u i d  s h a l l  b e  F L - 4 0  o r  F C - 4 3  I / .  
b.? A p p a r a t u s .  

6 . 2 . 1  H e J t e d  f l u i d  c o n t a i n e r .  The c o n t a i n e r  f o r  t h e  f l u i d  s h a l l  b e  made o f  p y r e x  
g l a s s  a n d  s h a l l  b e  s u f f i c i e n t  s i z e  t o  h o l d  t h e  t e s t  s p e c i m e n  i n  t h e  f l u i d  a n d  t o  
m a i n t a i n  a t e m p e r a t u r e  o f  1 2 5 '  * 5 ' C  ( 2 5 7 '  t 9 . F ) .  

6 . 2 . 2  F i l t e r .  A f i l t e r  s h a l l  b e  u s e d  w h i c h  i s  , a p a b l e  o f  r e m o v i n y  p a r t i c l e s  
g r e a t e r  t h a n  1 m i c r o n  i n  s i z e  f r o m  t h e  f l u i d .  

6 . 2 . 3  Ma n i f i e r .  P. 3)C-minimum m a g n i f i e r  o r  a s t e r e o - z o o m  m i c r o s c o p e  s h a l l  
f o r  o b s e r v a t i o n  + o b u b b l e s  e m a n a t i n g  f r o m  t h e  t e s t  s p e c i m e n s  when i m m e r s e d  i n  
i n d i c a t o r  f l u i d .  

6 . 3  P r e c a u t i o n s .  The f o l l o w i n g  p r e c a u t i o n s  s h a l l  b e  o b s e r v e d :  

a .  F l u o r o c a r b o n  l i q u i d s  s h a l l  b e  f i l t e r e d  a s  s p e c i f i e d  i n  6 . 2 . 2 .  B u l k  
f i l t e r i n g  a n d  s t o r a g e  i s  p e r m i s s i b l e .  L e a k  i n d i c a t o r  f l u i d s ,  w h i c h  
a c c u m u l a t e d  o b s e r v a b l e  q u a n t i t i e s  o f  p a r t i c u l a t e  m a t t e r  d u r i n g  u s e ,  
b e  d i s c a r d e d  o r  r e c l a i m e d  by. f i l t r a t i o n  f o r  r e u s e .  L e a k  d e t e c t i n g  
s h a l l  n o t  b e  u s e d  f o r  m o r e  t h a n  o n e  e i g h t - h o u r  s h i f t  w i t h o u t  b e i n g .  
r e f  i 1 t e r e d .  

b e  u s t d  
t h e  

ha  ve  
s h a l  
1 u-i ¿ - 
4 

b .  The o b s e r v a t i o n  c o n t a i n e r  s h a l l  c o n t a i n  s u f f i c i e n t  f l u i d  t o  a s s u r e  c o v e r a g e  

c .  i l l u m i n a t i o n  s h a l l  b e  a l i y h t i n y  s o u r c e  c a p a b l e  o f  p r o v i d i n g  a t  l e a s t  

o f  t h e  t e s t  s p e c i m e n  t o  a min imuI l i  d e p t h  o f  t w o  i n c h e s .  

15,000 f o o t  c a n d l e s  a t  t h e  t e s t  s p e c i m e n  p o s i t i o n .  The l i g h t i n g  s o u r c e  
s h a l l  n o t  r e q u i r e  c a l i b r a t i o n  b u t  t h e  l i g h t  l e v e l  s h a l l  b e  v e r i f i e d  a t  
t h e  t e s t  s p e c i m e n  p o s i t i o n .  The b a c k g r o u n d  b e h i n d  t h e  y l a s s  o b s e r v a t i o n  
c o n t a i n e r  s h o u l d  b e  d d u l l  n o n - r e f l e c t i v e  b l a c k  m a t e r i a l .  

d .  The o b s e r v a t i o n  c o n t a i n e r  s h o u l d  b e  c o v e r e d  a t  a l l  t i m e s  when n o t  i n  u s e  t o  

e .  T e s t  s p e c i m e n s  t o  b e  t e s t e d  s h o u l d  b e  f r e e  f r o m  f o r e i g n  m a t e r i a l  o n  t h e  

m i n i m i z e  e v a p o r a t i o n  l o s s e s  a n d  m o i  s t u r e  a d s o r p t i o n .  

S u r f a c e B  i n c l u d i n g  c o n f o r m a l  c o a t i n y s  a-nd r a r k i n y s  w h i c h  may c o n t r i b u t e  t o  
e r r o n e o u s  t e s t  r e s u l  t s. 

- 1/ M i n n e s o t a  M i n i n g  C O .  (3H) r e g i s t e r e d  t r a d e  name. 
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6 . 4  P r o c e d u r e .  l h e  t e s t  s p e c i m e n s .  m o u r , t e d  o n  s p e c i f i e d  f i r t u r e s  t o  h o l d  t h e m  i n  
t h e  f l u i d ,  s h a l l  b e  i m m e r s e d ,  w i t h  t h e  u p p e r m o s t  p o r t i o n  a t  t h e  n i i n i m u m  d e p t h  o f  2 
i n c h e s  b e l o w  t h e  s u r f a c e  o f  t h e  f l b i d ,  l i a  d o w n w a r d ,  o n e  a t  a t i n i e  ( o r  i n  s u c h  d 
c o n f l g u r 3 t i o n  t h a t  a s i n g l e  b u b b l e  f r o m  a s i n g l e  s p e c i m e n  o u t  o f  a g r o u p  u n d e r  
o b s e r v a t i o n  may b e  c l e a r l y  o b s e r v e d  a s  t o  i l s  o c c u r r e n t e  a n d  s o u r c e ) .  The f l u i d  
s h a l l  b e  m a i n t a i n e d  a t  a t e m p e r a t u r e  o f  1 2 5  r 5 . C  ( 2 5 7  ' 9 . f ) .  The s p e c i m e n s  s h a l l  
be  o b s e r v e d  a g a i n s t  a d u l i  n o n - r e f l e c t i v e  b l a c k  b a c k y r o u n d  t h r o u y h  t h e  m a g n i f i e r  ( S e e  
6 . 2 . 3 )  f r o m  t h e  i n s t a n t  o f  i m m e r s i o n  u n t i l  20 s e c o n d s  a f t e r  i m m e r s i o n .  L e a k e r s  W i l l  
b e  i d e n t i f i e d  by  a s i n g l e  b u b b l e  o r  a s t r e a m  o f  b u b b l e s .  L p e c i i n e n s  f r o m  w h i c h  d 
s i n g l e  b u b b l e  i s  o b s e r v e d  i s  c o n s i d e r e d  t o  b e  a r e j e c t .  

7 .  T E S T  C O N D I T I O N  C .  

7 .1  M a t e r i a l  s. 

7 . 1 . 1  F l u o r o c a r b o n  l i q u i d .  The f l u i d s  s h a l l  b e  F L - 7 1 '  o r  P P - I  f l u o r o c a r b o n  

7 .2  A p p a r a t u s .  

7 . 2 . 1  H e a t e d  f l u i d  c o n t a i n e r .  The c o n t a i n e r  f o r  t h e  f l u i d  S h d l l  b e  made O f  P y r e x  

d e t e c t o r  f l u i d s ,  a n d  F C - 4 0 ,  F C - 4 3 ,  P P - 7  o r  P P - 9  f l u o r o c a r b o n  i n d i c a t o r  f l u i d s .  

g l a s s  a n d  s h a l l  b e  o f  s u f f i c i ! n t  s i z e  t o e h o l d  t h e  t e s t  s p e c i m e n  i n  t h e  f l u i d  a n d  t o  
m a i n t a i n  a t e m p e r a t u r e  o f  125  * S O C  ( 2 5 7  * 9 * F  1 .  

g r e a t e r  t h a n  1 m i c r o n  i n  s i z e  f r o m  t h e  f l u i d .  

f o r  o b s e r v a t i o -  b u b b l e s  e m a n a t i n g  f r o m  d e v i c e s  when i m m e r s e d  i n  t h e  i n d i c a t o r  
f l u i d .  

7.2.4 Chamber.  A v a c u u m / p r e s s u r e  chamb r f o r  t h e  e v a c u a t i o n  a n d  s u b s e q u e n t  
p r e s s u r e  b o m b i n g  o f  d e v i c e  u p  t o  75  i b f / i n 5  u p  t o  10 h o u r s .  

7 . 2 . 5  L i g h t i n g  s o u r c e .  A l i g h t i n g  s o u r c e  c a p a b l e  o f  p r o d u c i n y  a t  l e a s t  15 ,000 
f o o t  c a n d l e s  i n  a i r  a t  a d i s t a n c e  e q u a l  t o  t h a t  w h i c h  t h e  m o s t  d i s t a n t  d e v i c e  i n  t h e  
b a t h  w i l l  b e  f r o m  t h e  s o u r c e .  

7 . 2 . 2  F i l t e r .  A f i l t e r  s h a l l  b e  u s e d  w h i c h  i s  c a p a b l e  o f  r e m o v i n g  p a r t i c l e s  

7 . 2 . 3  M a g n i f i e r .  A m a y n i f i e r  w i t h  a m a g n i f i c a t i o n  i n  t h e  r a n y e  b e t w e e n  JX t o  JUX 

7 . 2 . 6  I n s t r u m e n t s .  S u i t a b l e  c a l i b r a t e d  i n s t r u m e n t s  t o  i n d i c a t e  t h e  t e s t  

7 .2 .7  F i x t u r e s .  S u i t a b l e  f i x t u r e s  t o  h o l d  t h e  d e v i c e í s )  i n  t h e  i n d i c a t o r  f l u i d .  

7 .3  P r e c a u t i o n s .  l h e  f o l l o w i n g  p r e c a u t i o n s  s h a l l  b e  o b s e r v e d .  

t e m p e r a t u r e  p r e s s u r e s  a n d  t i m e s  a r e  a s  s p e c i f i e d .  

a .  f l u o r o c a r b o n  l i q u i d s  s h a l l  b e  f i l t e r e d  a s  s p e c i f i e d  l n  7 . 2 . 2 .  B u l k  
f i l t e r i n g  a n d  s t o r a g e  i s  p e r m i s s i b l e .  L e a k  i n d i c a t o r  f l u i d s ,  w h i c h  h a v e  
a c c u m u l a t e d  o b s e r v a b l e  q u a n t i t i t e s  o f  p a r t i c u l a t e  m a t t e r  ú u r i n g  u s e .  s h a l l  
be  d i s c a r d e d  o r  r e c l a i m e d  b y  f i l t r a t i o n  f o r  r e u s e .  L e a k  d e t e c t i n g  f l u i d s  
s h a l l  n o t  b e  u s e d  f o r  m o r e  t h a n  o n e  e i y h t - h o u r  s h i f t  w i t h o u t  b e i n y  
r e f  i 1 t e r e d .  

o f  t h e  t e s t  s p e c i m e n  t o  a m i n i m u m  d e p t h  o f  t w o  i n c h e s  ( 5 ù . 8  mm). 

15,000 f o o t  c a n d l e s  a t  t h e  t e s t  s p e c i m e n  p o s i t i o n .  l h e  l i g h t i n g  S o u r c e  
s h a l l  n o t  r e q u i r e  c s i i b r a t i o n  b u t  t h e  l i y h t  l e v e l  s h a l l  b e  v e r i f i e d  a t  t h e  
t e s t  s p e c i m e n  p o s i t i o n .  l h e  b a c k y r o u n d  b e h i n d  t h e  g l a s s  o b s e r v a t i o n  
c o n t a i n e r  s h o u l d  b e  a d u l l ,  n o n - r e f l e c t i v e  b l a c k  m a t e r i a l .  

b .  The o b s e r v a t i o n  c o n t a i n e r  s h a l l  c o n t a i n  s u f f i c i e n t  f l u i d  t o  a s s u r e  C o v e r a g e  

c .  I l l u m i n a t i o n  s h a l l  b e  a l i y h t i n y  s o u r c e  c a p a b l e  O f  p r o v i d i n y  a t  l e a s t  

d .  l h e  o b s e r v a t i o n  c o n t a i n e r  s h o u l d  b e  c o v e r e d  a t  a l l  t i m e s  when n o t  i n  u s e  t o  
m i n i m i z e  e v a p o r a t i o n  l o s s e s  a n d  m o i s t u r e  a d s o r p t i o n .  

e .  T e s t  s p e c i m e n s  t o  b e  t e s t e d  s h o u l d  be  f r e e  f r o m  f o r e i g n  m a t e r i a l  o n  t h e  
s u r f a c e ,  i n c l u d i n g  c o n f o r m a l  c o a t i n g s  a n d  i n a r k i n y s  w h i c h  may c o n t r i b u t e  t o  
e r r o n e o u s  t e s t  r e s u l t s .  

r u p t u r e  o r  v i o l e n t  e v o l u t i o n  o f  bomb f l u i d  when t e s t i n g  l a r g e  p a c k a g e s .  
f .  P r e c a u t i o n s  s h o u l d  be  t a k e n  t o  p r e v e n t  o p e r a t o r  i n j u r y  3ue  t o  p a c k a g e  

M F T H O D  1 1 2 0  
8 J L I Y  1982  
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7 . 4  P r o c e d u r e .  l h e  t e s t  s p e c i m e n s  m o u n t e c  3 n  s p e c i f i e d  f i x t u r e s  t o  h o l d  t h e m  i n  
t h e  leak d e t e c t f n g  f l u l d  s h a l l  be  i n s e r t e d  I n t ~  t h e  c o ~ ~ ~ o i n d t i o n  v d c u ~ i i n - p r e s s u r e  
v e s s e l  a n d  t h e  a p p l i e d  a m b i e n t  p r e s s u r e  s h a l !  b e  r e d u c e d  t o  l e s s  t h d n  5 t o r r  f o r  1 
hou ' .  Then w i t h o u t  b r e a k i n g  vacuum,  a s u f f i ~ i c n t  q u a n t i t y  o f  l e a k  d e t e c t i n y  f l u i d  
( s e e  7 . 1 . 1 )  t o  c o v e r  t h e  t e s t  s p e c i m e n s ,  S h a l l  b e  d r a w n  i n t o  t h e  v a c u u m / p r e s s u r e  
v e s s e l  b y  i n s e r t i n g  a t r a n s f e r  t u b e  f r o m  t h e  v a c u u i l i / p r e s s u r e  V e s s e l  i n t o  a c o n t a i n e r  
o f  l e a k  d e t e c t i n g  f l u i d  a n d  o p e n ' n g  a v a l v e  i n  t h e  t u b e .  F o r  t e s t  s p e c i m e n s  w i t h  d n  
i n t e r n a l  c a v i t y  v o l u m e  o f  0.1 c m j  o r  l e s s ,  t h e  p r e s s u r e  l n  t h e  v e s s e l  s h a l l  b e  
i i i c r e a s e d  t o  90 i b f / i n 2  a n d  m a i n t a i n e d  a t  t h d t  p r e s s u r e  ' 0 5  3 h o u r s  m i n i n u m .  
t e s t  s p e c i m e n s  w i t h  a n  i n t e r n a l  v o l u m e  i n  e x c e s s  o f  0.1 C m  , t h e  p r e s s u r e  s h a l l  b e  
i n c r e a s e d  t o  50 l b f / i n 2  a n d  m a i n t a i n e d  a t  t h d t  p r e s s u r e  f o r  j h o u r s  m i n i m u m .  
p r e s s u r i z a t i o n ,  t h e  p r e s s u r e  s h a l l  b e  r e l e a s e d  f r o m  t h e  p r e s s u r e  VeSSel  a n d  t h e  t e s t  
s p e c i m e n s  s h a l l  b e  r e m o v e d  f r o m  t h e  p r e s s u r e  v e s s e l ,  d n d  r e t a i n e a  111 a b a t h  
c o n t a i n i n g  t h e  l e a k  d e t e c t i n g  f l u i d .  Then t h e y  s h a l l  b e  d r i e d  f o r  3 *l  m i n u t e s  i n  
a i r  p r i o r  t o  i m m e r s i o n  i n  t h e  i n d i c d t o r  f l u i d .  The t e s t  S p e c i m e n s  s h a l l  b e  i n r d e r s e d  
w i t h  t h e  u p p e r m o s t  p o r t i o n  d t  a m i n i m u m  d e p t h  o f  2 i n c h e s  ( I U . 6  nim) b e l o w  t h e  s u r f a c e  
o f  t h e  i n d i c a t o r  f l u i d ,  l i d  downward ,  one  d t  a t i i r e  ( o r  i n  s u c h  a c o n f i g u r a t i o n  t h a t  
a s i n g l e  b u b b l e  f r o m  a s i n g l e  b p e L i m e n  o u t  o f  a g r o u p  u n d e r  o b s e r v a t i o n  may b e  
c l e a r l y  o b s e r v e d  a s  t o  i t s  o c c u r r e n c e  a n d  s o u r c e .  The l e d k  i n d i c a t o r  f l u i d  s h a l l  b e  
m a i n t a i n e d  a t  a t e m p e r a t u r e  o f  1 2 5 '  t5'C 1257 '  t 9 . F ) .  The t e s t  s p e c i m e n s  s n d l l  be  
o b s e r v e d  a g a i n s t  a d u l l  n o n - r e f l e c t i v e  b l a c k  b d l k y r 0 u n d  t i i r o u y h  t h e  m a g n i f i e r  ( s e e  
7.2.3) f r o m  t h e  i n s t a n t  o f  i m m e r s i o n  u n t i l  Lr) s e c o n d s  a f t e r  i i , i r n e r s l o n .  ~ e a k s  w i l l  b e  
i d e n t i f i e d  b y  a s i n g l e  b u b b l e  o r  a s t r f a i n  o f  b u b b l e s .  S p e c i m e n s  f r o m  w h i c h  a r i n g l e  
b u b b l e  i s  o b s e r v e d  i s  c o n s i d e r e d  t o  be  a r e j e c t .  

s p e c 1  f i  e d .  

F o r  

~ f t e r  

8 .  M e a s u r e m e n t s .  Upon c o m p l e t i o n  o f  t h e  t e s t ,  m e d s u r e m e n t s  s h a l l  be . rnade a s  

9 .  Sumnarx .  The f o l l o w i n g  d e t a i l s  a r e  t o  b e  s p e c i f i e d  iii t h e  i n d i v i d u a l  
spec i f i  c a t  i o n .  

a .  T e s t  c o n d i t i o n  l e t t e r  ( s e e  2 . 1 ) .  

(i) F o r  t e s t  c o n d i t i o n  C. 

( a )  P r o c e d u r e  number  a n d  a c c e p t  a n d  r e j e c t  l e a k  r a t e .  

( b )  B a c k f i l l i n g  p r e s s u r e  when  v e r i f i c a t i o n  o f  s e a l  1 s  r e q u i r e d  ( s e e  5.3, 

( c )  Number o f  p r e s s u r e  c y c l e s  i f  d p p l i c a b l e  ( s e e  5 . 4 . 2 ) .  

( d )  F o r  p r o c e d u r e  I V .  

5 . 4 . 1  a n d  5 . 4 . 2 ) .  

- 1. Reduced  p r e s s u r e  o f  t h e  c h a m b e r  and  d u r a t i o n  o f  p r e s s u r i z a t i o n  

- 2 .  W h e t h e r  p e r f o r a t i o n  o f  s p e c i m e n  i s  r e q u i r e d  ( s e e  5 . 4 . 4 ) .  
( s e e  5 . 4 . 4 ) .  

( e )  F o r  p r o c e d u r e s  I I 1  a n d  I V .  

- 1 .  A p p l l c a b l e  g r o s s  l e a k  c o n d i t i o n s .  

( 2 )  F o r  t e s t  c o n d i t i o n s  D a n d  E .  

( a i  T e s t  m o u n t i n g  f i x t u r e s  ( s e e  6 . 4  ana 7 . 4 ) .  

1. M e a s u r e m e n t s  a f t e r  t e s t  ( s e e  8). - 

M E T H U U  1 1 2 U  
8 JULY 1982 
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MIL -STD-202F 
1 A p r i l  1980 

METHOD 201A 

VI BRATION 

1. PURPOSE. The vibration test  is used to determine the effects on component par t s  of vibration 
wi th in  the predominant frequency ranges and magnitudes that may be encountered during field service.  
Mos! yibration encountered in field service is not of a simple harmonic nature, but tes ts  based on 
vibrations of this type have proved satisfactory for determining critical frequencies, modes of vibra- 
tion and other data necessary for planning protective steps against the effects of undue vibration, 
Vibration, by causing loosening of par ts  or relative motion between par t s  in the specimen, can pro- 
duce ob)ectionable operating characteristics, noise, wear, and physical distortion, and often resul ts  
i n  fatigue and failure of mechanical parts.  

2 .  PROCEDURE. Pr ior  to vibration, the specifiea tes t s  or measurements shall be made. The 
specimens shall be mounted as specified using suitable mounting apparatus to assure  that mounting 
is free from resonances over the tes t  frequency range. The specimens shall be subjected to a simple 
harmonic motion having an amplitude of O. 03 inch (O,  06-inch maximum total excursion), the frequency 
being varied uniformly between the approximate limits of 10 and 55 hertz (Hz). The entire frequency 
range, from 10 to 55 Hz and return to 10 Hz, shall be t raversed in  approbmately 1 minute. Unless 
otherwise specified, this motion shall applied fo r  a period of 2 hours in each of 3 mutually perpen- 

conditions. 

I 

dicular directions (total of 6 hours). i P if applicable, this test  shall be made under electrical-load 

3. MEASUREMENTS. 

4 .  SUMMARY. 

The specified measurements shall be made during and after vibration. 

The following details are tobe specified in the individual specification: 

a .  Tests  and measurements prior to vibration (see 2). 

b. Method of mounting (see 2). I 
c.  Duration of vibration, if other than that specified (see 2). 

d .  Direction of motion, if other than that specified (see 2). 

e .  

f .  

Electrical-load conditions, if applicable (see 2). 

Tests and measurements during and after vibration (see 3) .  

- 1 'In the previous issue of this method, test  conditions A and B referred to a length of test  of 
5 hours and 2 - 1 / 2  hours, respectively. 

1 

METHOD 201A 
24 October 1956 
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Test  condit ion I g (peak values) I Test condit ion 

MIL -STD-202F 
1 A p r i l  1980 

g (peak values) Waveform 

(SPECIMENS WEIGFING NOi MORE THAN 4 POUNDS) 
(CANCELED: 

' 309 (pk )  
759 (Pk) 1 1009 (pk )  

I 

Sawtoo t h  
Sawtoo t h  
Sawtooth 

1- Whenmethod 202 i s  specif ied I I Use t e s t  method 213 
1 I I I I I 

~~ 

A 
B 
C 

K 
H 
1 

METHOL? 2C2D 
16 ADril 1573 
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MIL-STD-POPF 
1 A p r i l  1980 

RANDOM DROP 

1. PURPOSE. The random-drop tes t  is used to determine the effects on components par t s  of ran- 
dom, repeated impact due to handling, shipping, and other field service conditions. The test is an 

detected in shock and vibration tests. 
I accelerated test designed to indicate s t ructural  and mechanical weaknesses of types not necessarily 

2. APPARATUS. The random-drop-test machine consists of an assembly of either two or  four 
steel cages as shown on figure 203-2, with provisions for rotation about a common w i s .  The inte- 
rior of each cage shall be as shown on figure 203-3. A typical 4-cage machine is shown on figure 
203-1. Steel sleeves as shown on figure 203-4 shall be used to mount the specimen. 

3. PROCEDURE. The specimen shall be rigidly mounted by the normal mounting means in  the 
steel sleeve so that no part  of the specimen, including terminals or external hardware of the com- 
ponent, will extend beyond the sleeve, When necessary, a suitable adapter may be used within the 
sleeve. End caps shall not be used on the sleeves, Through bolts may be employed as needed to 
mount the specimens in the sleeve, Only one sleeve shall be placed in each cage during test. The 
number of specimens mounted in each sleeve shall be limited only by the available space. Specimens 
shall be subjected to the random-drop test for a period of 45 minutes at a speed of approximately 
five revolutions per minute. The machine shall be rotated in the direction shown on figure 203-3. 

4. MEASUREMENTS, Upon completion of the test, measurements shall be made as specified. 

5. SUMMARY. The following detail is to be specified in the individual specification: 

a ,  Measurements after test (see 4). 
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FIGURE 203-1. T y p i c o l  assembly o f  four-cage random-drop-test rnochine.  
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MIL-STD-202F 
1 April 1980 

\ 

Four -c a ge a s  s e m  b I y.  

FIGURE 203.2. Cage a s s e m b l y .  

3 
METHOD 203B 
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I 

Y 
4 

Two-coge assembly 

FIGURE 203-2. Cage assembly-  Continued. 
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INCHES M M  
. 9 4  23 .83  

2.00 50.80 
3.00 76 .20  
3.06 77 .72  

12 .00  304.80  
1 2 . 9 1  327 .91  
15 .25  387.35 
20 .00  508.00 
20 .16  512.06  
30.50 774.70  

SHELF 

PANEL 

SHAFT LOCATON FOR 
TWO-CAGE MACHINE 

ROTATIO N 

-v 15.25 

S H E L F  

SHAFT LOCATION FOR 
FOUR-CAGE MACHINE 

ROTATION 

3.06* 
MAX 

MIL.-STD-202 I 
1 April 1980 r 20.16 

1 3 . 0 0  / -END PANEL 

r100 II I 
PANEL 

DEFLECTOR 

2.00 
I .  I 1 

I END 20.00 

NOTES: 
1. Unless otherwise specified, tolerances are = .06(1 .52  m m )  on decimals  and = O o  30' on angles .  
2. h:aterial for  end and s ide panels shal l  be s t ee l  .0747(1.90 mm) nominal thickness. 
3. Mater ia l  for  shelves  and def lectors  shal l  be s t ee l  .083(2.11 m m i  nominal thickness. 

FIGURE 203-3. Cage (interior). 
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NOTES: 
1. 
2 .  

3. 

4 .  

5 .  
F .  

1. 

? 
1 .  

A 

DIME NSIO NS 

A Bi, 06(1.52) Ci. 06(1.52) D E(Radì F*. 06(1.52) 

?~:e:ric equiva len ts  a r e  in  p a r e n t h e s e s .  
C n i e s s  o t h e r w i s e  specif ied,  t o l e r a n c e s  a r e  : ,005(, 1 3  m m )  for  t h r e e  p lace  d e c i m a l s ,  
anci = . OZ(. 51 m m ì  f o r  t w o  p lace  d e c i m a l s .  
?,:z:eriaI f o r  s l e e v e  and r e in fo rc ing  r i n g s  s h a l l  be ca rbon  s t e e l ,  type  1, condition 
C!XR, FS 1000, conforming  to  QQ-T-830, 
>:ater ia l  s h a l l  be ho t - ro l l ed  s t e e ì  str ip,  annea led  condition, annea led  f in i sh ,  
c cz!cn- ming to  QQ -S  - ?98,  
S:l*,.er soicier al! a round .  
ESC of cy ì ;nàer  t o  be spun-ove r  a f t e r  inser t lor ,  of r e in fo rc ing  r ing .  
Ri::us o! 3 ho le s  equally s p a c e d ,  

S i lve r  so lde r  s h a l l  conform t o  c l a s s  1 of QQ-S-564. 

p-6.. a,,ds of 6 ho les  equally spaced .  

FIGURE 203-4. Sleeve, 
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MIL- STD-202F 
1 Apri l  1980 

METHOD 204D 

VIBRATION. HIGH FREQUENCY 

1 PLIRPOSE. The high-frequency vibration test 1s performed for the purpose of determining 
irie effect on component par t s  of vibration in the frequencv ranges of 10 to 500 hertz (Hz). 10 to 
2. 000 Hz or 10 to 3,000 Hz, as may be encountered in ai rcraf t ,  missi les ,  and tanks. The choice 

á.:;p:i:ude dictated by the applications of the component under consideration, and the state of the 
component a r t  in relation to resistance-to-vibration damage. 

I -I! tes: condition A, B ,  C. D, E,  F ,  G,  o r  H should be based on the frequency range and the vibration 

2. PROCEDURE. 

2. 1 Mounting. The specimens shall be mounted as specified, For specimens with attached 
brackets. one of the vibration-test directions shall  be parallel  to the mounting surface of the bracket. 
YiDration input shall be monitored on the mounting fixture i n  the proximity of the support points of 
ine specimep. 

conditions specified, shall be subjected to  the vibration amplitude, frequency range, and duration 
specrfied in  2.2.1, 2.2.2, and 2.2.3, respectively (see figure 204-1). 

2 . 2  Test condition A (log peak). The specimens, while deenergized o r  operating under the  load 

2 , 2 . 1  Amplitude. The specimens shall be subjected to  a simple harmonic motion having an am- 
phtude of either O. 06-inch double amplitude (maximum total excursion) o r  10 gravity units (g peak), 
whichever is less. The tolerance on vibration amplitude shall be *lo percent. 

2 . 2 . 2  Frequency range. The vibration frequency shail be varied logarithmically between the 
apprcsimate limits of 10 and 500Hz (see 2. lo), except that the procedure of method 201 of this stan- 
dard may be applied during the 10 to 55 Hz band of the vibration frequency range. 

2,2.3 Sweep time and duration. The entire frequency range of 10 to 500 Hz and return to 10 Hz 
shall be traversed in 15 minutes, This cycle shall be performed 1 2  t imes in each of three mutually 
perpendicular directions (total of 36 times), so that the motion shall be applied for a total period of 
approximately 9 hours, Interruptions a r e  permitted provided the requirements for ra te  of change 
ana teci duration are met. Completion of cycling within any separate band is permissible before 
going to the next band, When the procedure of method 201 of this standard is used for the 10 to 55 Hz 
band, the duration of this portion shall be the same as the duration for this band using logarithmic 
cycling (approximately 1- 113 hours in each of three mutually perpendicúlar directions). 

conditions specified, shall be subjected to the vibration amplitude, frequency range, and duration 
specified in 2.3.1, 2. 3.2, and 2.3.3, respectively (see figure 204- 1). 

p'rrtude of either O. 06-inch double amplitude (maximum total excursion) or  15g(peak), whichever 
is lex.. The tolerance on vibration amplitude shall be = l o  percent. 

I 

2 . 3  Test condition B (15g peak). The specimens, while deenergized o r  operating under the load 

2. 3. 1 Amplitude, The specimens shall be subjected to a simple harmonic motion having an am- 

2.3, 2 Frequency range, The vibration frequency shall be varied logarithmically between the 
approximate limits of 10 to 2,000Hz (see 2. lo ) ,  except that the procedure of method 201 of this stan- 
àard  may be applied during the 1'0 to 55 Hz band of the vibration frequency range. 

2, 3.3 Sweep time and duration, The entire frequency range of 10 to 2, O00 Hz ana retur17 to 10 HZ 
S M !  be traversed in 20 minutes, This' cycle shall be performed 1 2  t imes i n  each of three nìUtUally 
perpendicular directions (total of 36 times), so that the motion shall be applied for  a totaì perioa of 
ap!rosimately 1 2  hours. Interruptions are permitted prol-ided the requirements for  rate of change 
a:ì2 i E s f  durat im a re  met. Completion o€ cycling within any  separate band is permissible before 
p i n g  tcj the next band, When the procedure of method 201 of this  standard is used for the 10 to 5 5  Hz 
LXC. :he àuraticin of this portion shall be the sanie as the duration for this band using logarithmic 
C:;Cllzg tapproximatel-) 1- 1 3 hours in  each of three mutually perpendicular directions). 

METHOD 204D 
' Iipr;: :y 
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F NOTE: Test conditions A ends a t  500 Hz. i 
Test  conditions B, C ,  D, E, G and H ends a t  2,000 H t .  
Test  condit ion F ends a t  3.000 H z .  
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MIL -STD-202F 
1 A p r i l  1083 

3. 4 Test condition C ( log peak). The S : U  : 1 *.>. while deenergized or operating under the load 
c.:.nd:tions specified, shall be subjected 10 tnt *. i: r.i:ion amplitude and frequency range shown on 
fibure 204-1. The tolerance on vibration an:p.::aat shall be 510 percent. 

2 . 4 .  1 Par t  1. The specimens shall be tested ir, accordance with method 201 of this standard for 
fi hours: 2 hours in each of three mutually perpendicular directions. 

2.4.2 Pa r t  2. The specimens shall be subjected to a simple harmonic motion having an ampli- 
tude varied to maintain a constant peak acceleration of 1% (peak), the frequency being varied 
logarithmically between the approximate limits of 55 and 2,000Hz (see 2.10). The entire frequency 
range of 55 to 2,000 Hz (no return sweep) sha l l  be t raversed in 35 +5 minutes, except that in the 
vicinity of what appears to be resonance, and in  order  to facilitate the establishment of a resonant 
frequency, the above ra te  may be decreased. if resonance is detected, specimens shall be vibrated 
for 5 minutes at each crit ical  resonant frequency observed. This procedure shall be performed in  
each of three mutually perpendicular directions. interruptions are permitted provided the require- 
ments for ra te  of change and tes t  duration are met. 

2.4.3 Resonance. A crit ical  resonant frequency is that frequency at  which any  point on the speci- 
men is observed to have a maximum amplitude more than twice that of the support points, When 
specified, resonant frequencies shall be determined either by monitoring parameters  such as con- 
tact opening, or by use of resonance-detecting instrumentation. 

conditions specified, shall be subjected to  the vibration amplitude, frequency, range, and duration 
specified in 2. 5. 1, 2.5.2, and 2.5.3, respectively (see fig. 204-1). 

2.3.1 Am litude. The specimens shall be subjected to a simple harmonic motion having an am- 
plitude of - h m  eit er 6-inch double amplitude (maximum total excursion) o r  20g (peak), whichever is 
less, The tolerance on vibration amplitude shall  be = 10 percent. 

2.5 Test condition D (2Og peak). The specimens, while deenergized o r  operating under the load 

2.5.2 Frequency range, The vibration frequency shall be varied logarithmically between the 
I approximate l imits of 10 to 2,000Hz (see 2. IO), except that the procedure of method 201 of this stan- 

dard mag be applied during the 10 to 55 Hz band of the vibration frequency range. 

2.5.3 Sweep time and duration, The entire frequency range of 10 to 2,000 Hz and return to 10 Hz 
shail be traversed in  20 minutes, This cycle shall be performed 12 t imes in each of three mutually 
perpendicular directions (total of 36 times), so that the motion shall be applied for a total period of 
approximately 12  hours. Interruptions a r e  permitted provided the requirements for ra te  of change 
and test duration a r e  met. Completion of cycling within any separate band is permissible before 
going to the next band, When the procedure of method 201 of this standard is used for  the 10 to 55Hz 
band, the duration of this portion shall be the same as the duration for this band using logarithmic 
cycling (approximately 1- 1;3 'hours in each of three mufually perpendicular directions). 

2.6 Test condition E (50g peak), The specimens, while deenergized or  operating under the load 
conditions specified, shall be subjected to the vibration amplitude, frequency, range, and duration 
specified in 2. 6.1, 2. 6. 2, and 2. 6.  3, respectively (see fig. 204-1). 

2. 6. 1 Amplitude. The specimens shall be subjected to a simple harmonic motion having an ampli- 
tude of either O. 06-inch double amplitude (maximum total excursion) or  Sog (peak), whichever is 
less. Tne tolerance on vibration amplitude shall be = l o  percent. 

2.6.2 Frequency range. The vibration frequency shall be varied logarithmically between the 
approsinìate limits of 10 and 2,000Hz (see 2. IO), except that the  procedure of method 201 of this 
standard may be applied during the 10 to 55 Hz band of the vibration frequency range. 

2 .6 .3  S\VEEP time and duration. The entire frequency range of 10 to 2 ,  990 u z  and return to 
10 HZ Shal! be t:a.ersed i n  20 minutes. This cycle shall be performed 12 t imes i n  each of three 
:nurda11:. perpenaicular directions (total of 36 timesl. so that the motion shall be applied for a total 
perlo3 of aPprosin:atelv 12 hours. Interruptions a r e  permitted provided the requirements for  ra te  

Completion of cscling within any separate band 1s permissible 
Leim€ going to the next band. When the procedure of method 201 of this s tandard is used for the 10 
:T :: HL b a l d .  tne duration of this portion shall be the same as the duration for this  band using loga- 
P.?,.-- :c  c...o:.m . . . . . . . . . 

c n a g e  and test auratiori a r e  met.  
C r  

L-...g 'approxin;atel~ 1-1  3 hours in each of three rnutuallr perpe2diculzir directions". 
IQFTHOn 2@4D 
-. kc+-: .  '3:- 
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, . -  
:, Test c o n d i t i o n  F (209 peak). lhe  spec imen~ ,  w * . ' P  deenergized or opera t ing  under  t h e  load  

c9nd::':ns spec i f i ed ,  sha l l  be subjected t o  t h e  vibra: 'cr amplitude, frequency range, and  du ra t ion  
s>ec!c:ec ;r 2 . 7 . 1 ,  2 . 7 . 2 ,  and  2.7.3,  respective?:< : s e e  ":ire 204-1).  

c +  eiche- b l n c  double  amplitude (maximum t o t a l  excursion) or 209 ( p e a k ) ,  whichever i s  l ess .  The 
t o i e ra rxe  o n  v ib ra t ion  amplitude shall be 210 percent.  

2 . 7 . 2  Fre uenc ran e. The v ib ra t ion  frequency sha l l  be varied l o g a r i t h i c a l l y  between t h e  l i m i t s  
of 1 C  a n d  3-.lO), except t h a t  the procedure of method 201 o f  t h i s  standard may be applied 
auring t h e  10 t o  55 Hz band o f  the  v ib ra t ion  frequency range. 

i.:.: A r  l i t u d e .  The specimens sha l l  be subjected t c  a simple harmonic motion h a v i n g  an amplitude 

2 . 7 . 3  Sweep time and dura t ion .  The  e n t i r e  frequency range of 10  t o  3,000 and return t o  10 Hz 
sha l l  Se traversed in 20 minutes. This cyc le  sha l l  be performed 1 2  times i n  each of three mutually 
perpendicular d i r ec t ions  ( t o t a l  of 36 times), so t h a t  the  motion sha l l  be applied f o r  a t o t a l  period of  
approximately 1 2  hours. 
t e s t  duration a r e  met. 
t n e  next b a n d .  When the procedure of method 201 of t h i s  standard i s  used for  t h e  10 t o  55 Hz band, the 
duration of t h i s  portion sha l l  be the same a s  t h e  dura t ion  for  t h i s  band usinq loqarithmic cyclinq 
(approximately) 1-1/3 hours in  each of three mutually perpendicular d i r e c t i o n s .  

T h e  specimens, while deenergized or operating under  t he  l o a d  
condi:ions soec i f ied ,  sha l l  be subjected t o  the  v ib ra t ion  amplitude, frequency range, and  dura t ion  
spec i f ied  ir: 2.8.1, 2.8.2,  and  2.8.3, respec t ive ly  ( see  f igu re  204-1). 

of e i t h e r  C.06-inch double amplitude (maximum t o t a l  excursion) o r  309 ( p e a k ) ,  whichever i s  l e s s .  
to le rance  o r  vibra t ion  amplitude sha l l  be 110 percent.  

2.8.2 Fre uenc ran e .  The v ibra t ion  frequency sha l l  be varied logarithniically between the  l i m i t s  
oc 1: a v !  *.lo), except t h a t  t h e  procedure of method 201 o f  t h i s  standard may be applied 
C J r i n q  tne 12 t o  55 Hz band of the  v ib ra t ion  frequency range. 

The e n t i r e  frequency rancie of 10 t o  2,000 and  return t o  10 Hz sha l l  
be traversed in  20 minutes, This cyc le  sha l l  be performed 1 2  times in  each of three mutually perpendi- 
cu lar  d i r ec t ions  ( t o t a l  of 36 times), so t h a t  the  motion sha l l  be applied f o r  a t o t a l  period of 
approximately 1 2  hours. 
t e s t  dura t ion  a r e  met. 
t h e  n e x t  b a n d .  
duration cf t h i s  portion sha l l  be the same as  the  dura t ion  f o r  t h i s  band using l o g a r i t h i c  Cycling 
(approximately) 1-1/3 hours i n  each of three mutually perpendlcular d i r ec t ions .  

The specimens, while deenergized o r  operatinq under the  load 
conditions spec i f ied ,  sha l l  be subjected t o  the  v ibra t ion  amplitude, frequency range, a n d  duration 
spec i f ied  in 2 .9 .1 ,  2.9.2, a n d  2.9.3,  respec t ive ly  ( see  f igu re  204-1). 

amplitude of e i t h e r  0.06-inch double amplitude (maximurr! t o t a l  excursion) or 809 (peak) 3 whichever 
1 s  l e sc .  ?ne tolerance on v ibra t ion  amplitude sha l l  be 210 percent.  

In te r rupt ions  are permitted provided the  requirements f o r  rate o f  change a n d  
Completion of cycling within a n y  separa te  band i s  permissible before going t o  

2.e Test condition G (309 peakL. 

2.8.1 Amplitude. The specimens sha l l  be subjected to  a simple harmonic motion having an  amplitude 
The 

2 . 8 . 3  Sweep time and dura t ion .  

In te r rupt ions  are  p e m i t t e d  provided t h e  requirements f o r  r a t e  of change and 
Completion of cycling within any separa te  band i s  permissible before ciOing t o  

When t h e  procedure of method 201 of t h i s  s t a n d a r d  i s  used for t h e  10 t o  55 Hz band, t he  

2 . 9  Test condition H (809 p e a k ) ,  

2 . 9 . 1  Amplitude. The specimens sha l l  be subjected t o  a simple harmonic motion having a Constant 

2 . 5 . 2  Fre uen ran e .  The v ibra t ion  frequency sha l l  be varied logar i thmica l ly  between the  l i m i t s  
o f  l e  a n d  + ,,OOC Hz see 2.10),  except t h a t  the  procedure of method 201 o f  t h i s  s t a n d a r d  may be applied 
auring the 10 t o  55 Hz band of the v ibra t ion  frequency range. 

T h e  e n t i r e  frequency range of 10 t o  2,000 a n d  return t o  10 HZ s h a l l  
be traversed in 20 minutes. This cycle sha l l  be performed 1 2  times in each of th ree  mUtUallY 
perpenaicular d i rec t ions  ( t o t a l  of 36 t imes ) ,  so t h a t  the motion sha l l  be applied fo r  a t o t a l  DeriOd of 
approximately ? i  hours ,  
:es: ds-a:iOr. a r e  met. 
t Q e  next Sand.  Hhen the  procedure of method 231 o f  t h i s  standard i s  used f s r  the  10 t o  Z C  H; Sand, 
:ce CUratiOK c f  :his portion sha l l  be the  sarie a s  the dura:ion f o r  t h j s  band  usinc loqarlthr-ic Cy:'?nC 
'ZXrOX!mately) 1-1/3 hours in each of th ree  mutually perpancicular d i r ec t ions .  

2 .0 .3  Sweep time a n d  dura t ion .  

In te r rupt ions  a r e  permitted Drovided the  requirements fo r  r a t e  of chanae a n d  
Completion of cycling within any  separate band i s  p e m i s s i b l e  before mint t o  
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f .10 A l te rna te  procedure f o r  use o f  l i n e a r  :r ::ace of l o q a r i t h n i c  change o f  frequency. L inear  
r a t e  o f  change o f  frequency i s  p e m i s s i b l e  under :he fo l low ing  cond i t ions :  

a. l h e  frequency ranqe above 55 Hz s h a ? ’  be subdivided $nto no t  l e s s  than th ree  bands. 

The r a t e  o f  change o f  frequency i n  her tz  per minute (Hz/min) s h a l l  be constant  f o r  any 

The r a t i o s  o f  the r a t e  o f  change of frequency of each band t o  the maximum frequency of 

l h e  
r a t i o  o f  the maximum frequency t o  the  minimum frequency i n  each band s h a l l  be n o t  less  
than two. 

one band. 

t h a t  band s h a l l  be approximately equal .  

b. 

c. 

2.10.1 Example o f  a l t e r n a t e  procedure. 
assume t h a t  the frequency spectrum has been d iv ided i n t o  th ree  bands, 55 t o  125 Hr, 125 t o  500 Hz, and 
50: t o  2,000 Hz, i n  accordance w i t h  2.10a. 
W r ? i n ,  t o  maximum frequency i n  Hz be k f o r  each band. 
will be 125k, 500k, and 2,00Ok, respec t ive ly .  
bands w i l l  there fore  be respec t ive ly :  

A s  an example o f  the  computation o f  r a t e s  o f  change, 

Le t  the (constant )  r a t i o  o f  r a t e  o f  frequency change i n  
Then the  r a t e s  o f  change f o r  the  th ree  bands 

l h e  times, i n  minutes, t o  t raverse  the  th ree  frequency 

125 - 55, 500 - 125, and 2,000 - 500 
125k 500k 2 , 000k 

Since the minimum t o t a l  sweep t ime i s  30 minutes, 

70 37 5 1,500 
3 0 =  m + 500k + 27gxm 

from which: k = 0.0687 

The requi red maximum constant ra tes  o f  frequency change for  the three 
and 136.6 Hz/min, respec t ive ly .  The minimum t i m e s  o f  t raverse of the 
r i n u t e s ,  respec t ive ly .  

3. MEASUREMENTS, Measurements s h a l l  be made as speci f ied.  

bands are there fore  8.54, 34.4, 
bands are  8.2, 10.9, and 10.9 

4 .  SUMMARY. The f o l l o w i n g  d e t a i l s  are t o  be spec i f ied  i n  the  i n d i v i d u a l  s p e c i f i c a t i o n .  

a. Mounting o f  specimens (see 2.1). 
b. E l e c t r i c a l - l o a d  condi t ions,  i f  app l icab le  (see 2.2, 2.3, 2.4, 2.5, 2.6, 2.7, 2.8, and 2.9). 
c. Test cond i t ion  l e t t e r  ( s e e - f i g u r e  204-1). 
d. Method o f  determining resonance, i f  app l icab le  (see 2.4.3). 
e. Measurements (see 3 ) .  
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MIL-STD-202F N O T I C E  7 = 9999933 0 4 2 7 4 8 2  320 m 

l e s t  condit ion g (peak values) I Test  condit ion g (peak values) 

A 159 (Pk) K 309 (pk) 
759 (pk) 
1009 (pk)  

B 309 (pk)  
C 509 (pk)  

M I L  -STD- 202F 
1 A p r i l  1980 

Waveform 

Sawtooth 
Sawtooth 
Sawtooth 

METHOD 205E 
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I LIFE (ROTATIONAL) 

1. PURPOSE. This test  is performed for the purpose of determining the effects of subjecting 
electronic and electrical  parts,  which a r e  actuated by rotational motion, to a number of operations 
approximating the life of the part .  Total resistance,  contact resistance,  and &electric strength a r e  
samples of measurements which may be made prior to, during, or after test ,  and which would show 
the effects of rotational actuation. Measurements prior to and after tes t  are generally made for 
comparison purposes and would indicate the amount of change that resul ts  from this  test. P a r t s  with 
sealed shafts and bushings might have the effectiveness of the seal  disturbed by rotation; a sealing 
test performed after this tes t  would disclose t h i s  inadequacy. A switch-life test may be performed 
i n  conjunction with this tes t  method. 

METHOL) 206 

2, PROCEDURE. I 
2 . 1  Mounting. Specimens shall  be mounted in their normal operating position by the intended 

means. Normal ca re  shall be taken in the mounting procedure to prevent the binding of shafts during 
rotation, Figure 206-1 shows a suggested means of preventing this  condition, when applicable, 
Mechanisms such as slip clutches may be used to prevent damage f rom the application of excessive 
torque to  the specimens. When this tes t  is conducted at  an elevated temperature (see 2.6).  the 
spacing between a group of like specimens shall be as specified. 

2 . 2  Test potential and load. The test  potential and load applied to the specimens during rotation 
shall be as specified. 

2 . 3  Cycle, A cycle shall consist of a rotation of the shaft f rom one stop position to the onter 
stop p o s m p a s s i n g  through detent positions, if  any) ,  and return to the original position. For 
specimens not having stops, a cycle shall consist of a rotation of the shaft 360' and return,  unless 
otherwise specified, Specimens with adjustable stops shall have the stops so placed as to  permit 
maximum rotation. Specimens that areorotated by means other than a shaft shall meet the require- 
ments of this paragraph by rotation 360 and return,  unless otherwise specified, or f rom stop to 
stop. 

specified. 

2. 5 

I 

2 . 4  Cycle ra te ,  The cycle ra te  shall be expressed in cycles per minute (cpm), and shall  be as 

Xiumber of cycles. Specimens shall be subjected to one of the following test  conditions, as 
specified: 

Te5t condition Number of cycles 

A - - - - - - - - - - - - - -  500 
B - - - - - - - - - - - - - -  2,000 
c - - - - - - - - - - - - - -  5,000 
D - - - - - - - - - - - - - -  10,000 
E - - - - - - - - - - - - - -  15, O00 
F - - - - - - - - - - - - - -  25,000 
G - - - - - - - - - - - - - -  50,000 
H - - - - - - - - - - - - - -  100,000 
J - - - _ - _ - _ - - - - - -  200,000 
K - - - - - - - - - - - - - -  300, O00 
L - - - - - - - - - - - - - -  500,000 

1,000,000 
s - - - - - - - - - - - - - -  2,000,000 

- - - - - - - - - - - - - 

METHOD 206 
1 2  September 1963 
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I 
I 
l 

f 
t 

I 
i 

V SLOT SHALL BE S T A T I O N A R Y  P I N  TO H O L D 1  
P I N  D I A  +.003(.08) T E S T  SPECIMEN A G A I N S T  - 

ROTAT I O N  

I 

NOTE 
Metric equivalents are in parentheses. 

I 
I 

I 
I 
I 
l 

FIGURE 206-1. Suggested mounting fixture for rotational-life tes t .  

ACCOMMODATE NONTURN 
DEVICE +,O03 

XIETHOD 206 
12 Se-,:err.!ler 1963 2 
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MIL-STD-202 F 
1 April  1980 

2.6 Temperature and atmospheric pressure.  When specified, this test  shall be performed at 
elevated or reduced temperature and at other than room ambient atmospheric pressure.  

rotations, as specified. 

SUMMARY. 

3 .  MEASUREMENTS. Specified measurements or tes t s  shall be made prior to, during or after 

4 .  The following details a r e  to be specified in the individual specification: 
I 

a. Spacing of specimens for elevated-temperature testing, when oppìícable 

b. Test potential and load (see 2 .2 ) .  

(see 2. i). 

c .  Cycle, if other than specified (see 2 .3 ) .  

d .  Cycle ra te  i n  cpm (see 2 . 4 ) .  

e .  Test  condition letter (see 2 . 5 ) .  

f .  Temperature and atmospheric conditions, when applicable (see 2.6) .  

g .  Measurements or tests prior to, during, or after rotations, as applicable 
(see 3). 

METHOD 206 
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S E T H O D  2 0 Ï A  

HIGH -IMPACT SHOCK 

1, PURPOSE, This test  is performed for the purpose of determining the ability of various par t s  
to withstand shock of the same severity as that produced by underwater explosions, collision impacts, 
near-miss  gunfire, blasts caused by air explosions, and field conditions. Exact simulation of some 
of the severe shock motions experienced i n  the field is difficult t o  reproduce; however, par t s  that 
successfully complete the test  of this method have been found to  possess the necessary ruggedness 
for this use. The tes t  apparatus utilized in this method is the same as thal designated as Shock Test-  
ing Machine for  Lightweight Equipment in MIL-S-901, Shock Tests, HI (Hígh-Impact), Shipboard 
Machinery, Equipment and Systems, Requirements for. 
mine the ability of equipment installed aboard naval ships to  withstand shock and still continue to  
perform its operational function. This tes t  method is limited to testing of parts weighing not more 
than 300 pounds. 

The purpose of this  appara&us is to  deter-  

2. PRECAUTIONS, The apparatus shall be examined periodically for damage. Any hardware 
which has  become defective by being deformed or cracked shaU be repkced .  Particular attention 
shall be given to  the anvil plate which shall not be bowed more than 1 inch at the center. Proper  
safeguards shall be taken to protect personnel f rom objects that may become loosened and act  as 
projectiles as a result  of this test. A sound-warning arrangement shal l  be made, for  use in alerting 
personnel i n  the vicinity of the tes t  of the impending drop of the hammer. 

the associated detail drawings (see 3.4). The parts shall  be installed on a mounting fixture which is 
attached to the anvil plate of the shock-testing apparatus. A 400-pound hammer shall  be dropped 
from a specified height (see 4.4) onto a shock pad located on the anvil plate. The shock motion is 
then transmitted by the anvil plate to  the par ts  attached on the mounting fixture. 

3. APPARATUS, The apparatus used in this test  method shall  be a6 shown on figure 207-1 and 

3 .1  Anvil plate. The test  apparatus of this method is so constructed that the anvil plate (see 
figure 207-3) can be installed, in sequence, in two positions. By utilizing these two installation 
positions and separately employing both hammers of the apparatus, shock is applied through the three 
principal mutually perpendicular axes of the part  being subjected to  test .  One position is to locate 
the anvil in such a manner that it will receive blows through the back of the anvil plate by contact 
from the horizontal hammer, and blows on the top shock pad of the anvil plate by a drop of the verti- 
cal hammer as shown on figure 207-2. The other position is as shown on figure 207-1, whereby the end 
shock pad is contacted by the horizontal hammer.  

I 

3.2 Hammers. The tes t  apparatus is equipped with two 400-pound hammers.  One hammer 
renders a blow by a vertical drop. The other hammer applies a force in a horizontal direction. In 
this manner, and by changing the orientation of the anvil plate, blows may be delivered to  the anvil 
and the parts i n  three directions. 

3.3 Mounting fixtures. Figures 207-4A, 207-4B, 207-5? and 207-6 show standard mounting 
fixtures that shall be used when testing parts with this test apparatus. These mounting fixtures s im- 
ulate platform and panel mountings. The applicable mounting fixture shall be as specified. When 
one of the standard mounting fixtures shown on figures 207-4A, 207-4B, 207-5, and 207-6 cannot be 
used! the jndivictual specification shal l  specify a mounting fixture or adapter which approximates the 
actual rigidity encountered in cerL5ce. 

3.4 Detail drawings. Copies of detail drawings may be obtained from the Defense Electronics 
Supply Center, Directorate of Engineering Standardization (DESC-E), 1507 Wilmington Pike, Dayton, 
Ohio 45444. by those who require this information. When requesting copies of these drawings, both 
the identifying symbol number and the title should be stipulated, as follows: 

Drawing 207 - Class Hi (High-Impact) Shock Testing Machine for  Lightweight 
Equipment, Department of the Xavy (BuShips) 10-T-2145-L. 
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FIGURE 207-1. - H i g h - i m p o c t  shock-test ing appoiatus. 
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WAYYLR 

U A M Y R  

ANVIL CLATL 

POSITIONIN 
SPRINGS 

MIL.-STD-202 F 
1 April  1980 

POSITIONING > SPRINGS 

/’ 

, 

FIGURE 207-2, High- impact  s h o c k - t e s t i n g  opporatus  ( b o c k v i e w )  with onv i l  
p l a t e  l o c o t t d  fo i  back ond top b l o w s .  

3 
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r 06 MIN CLEARANCE TEST PARTS A 

OPPOSITE HAN 

iUIIL-STD-202F 
1 A p r i l  1980 

r \, / P 
l7- 

T 
‘!-.62 PLATE OF MAIN A N V I L  PLATE 

FIGURE 2 07 -4A. St andar  d mounting f ix tu re s  f o r  e lectr ical- indicat ing switchboard 
m e t e r s  and other  Danel-mounted Darts.  
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-~ - _ _  
9999933 0427493 333  W 

TO SUIT METERS OR DEVICES BEND ON 7 21.00- . D G T T E D  LINES 8 -10.50+ , O 0  
1 .  WELL OT CORNERS 1 ' 7  

. I  2J 

2 2 5  

END UPFROM .25 
HEET STEEL PLATE 

FI GLTRE 207-4A. Standard mounting f i x t u r e s  f o r  e lectr ical- indicat ing switchboard 
m e t e r s  and other  panel-mounted p a r t s  - Continued. 
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Item 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

~~ 

Descript i n n  

Panel 
Standard channel, 3 x 5 lb 
Fabricated spacer 
Spacer etiffener 
Fabricated spacer 
Hex hd bolt,. 750-10LrNC-2A x 1.75 le 
Hex hd nut,, 750-10WC-2B 
Washer, 2.00 OD x .81 ID 
Washer, 1.38.0D x .81 ID 
Hex hd bolt,. 500-13UKC-2A x 1.00 lg 
Hex hd nut,. 500-13UKC-LB 
Washer, 1.38 OD x .56 ID 
Hex hd bolt,. 750-lOUNC-2A x 2.50 if 
Block, 2.25 x 2.00 x 1.25 

~~ ~~ 

.!/Quantities are for one mounting. 

INCHES MM 
.O6 1.52 
.12 3.05 
.25 6.35 
.56 14.22 
.62 15.75 
.81 20.57 
1.00 25.40 
1.12 28.45 
1.25 31.75 

INCHES M M  
1.31 33.27 
1.38 35.05 
1.50 38.10 
1.75 44.45 
2.00 50.80 
2.25 57.15 
2.50 63.50 
3.00 76,20 

I 5.00 127.00 

INCHES 
7.00 
7. 50 
8.00 
9.00 
9.50 
10.00 
10.50 
11.00 
11.50 

Mat e r  ia1 

Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 

MM 
177.80 
190.50 
203.20 
228.60 
241.30 
254.00 
266.70 
279.40 
292.10 

W 1 - STD- 202 F 
1 April  1980 

Quant it y 

1 
2 
1 
4 
1 
1 
12 
12 
12 
4 
4 
4 
4 
4 

INCHES MM 
12.00 304.80 
13.00 330.20 
19.00 482.60 
21.00 533.40 
22.00 558.80 
23.00 584.20 
24.00 609.60 
28.50 722.90 
34.00 863.60 

NOTES: 
1. Unless otherwise specified, tolerance is i. 06(1.52 mm). 
2. Two identical specimens shall be mounted on the panel provided there is 

a minimum separation of 3.00(76.20 mm) inches when the indicated 10.00 
(254.00 mm) inch 

3. In the event that the requirement of note 2 can be met, but is desired to test  
only one specimen, a counterbalance of approximately the same weight shall 
be mounted i n  a corresponding position on the opposite side of the panel. 
Mounting dimensions for the counterbalance shall be the same as for the specimen. 

4 .  In  the event that the requirement of note 2 cannot be met, the specimen shall be 
mounted centrally on the panel: if the individual specimen weight is in  excess of 
20 pounds, the panel shaii be reinforced as  indicated on figure 207-4B. 

5. Specimens too large to be tested on this panel shall utilize the panel indicated 
on figure 207-4B. 

6. If the depth of the specimen is such that the minimum clearance of 1 . 0 0  
(25.40 mm) inch cannot be maintained, the specimen shall be turned around s o  
that the front faces the anvil plate. 

centers a r e  used (total weight not to  exceed 40 pounds) 

FIGURE 207-4A. Standard mounting fixtures f o r  electrical-indicating switchboard 
meters  and other panel-mounted parts - Continued. 
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I 

I 

I 
I 

j 
I 

I 

r06 MIN CLEARANCE 
TEST W R T  

TACK WELD T O O  AT 3.00 
INTERVALS ON ALTERNATE @/ 
SIDES OF @ L .62 PLATE OF MAIN ANVIL P L A T E  

FIGURE 207 -4B. Standard mounting f ixturec for elect r ical-indicating switchboard 
meters  and other panel-mounted parts. 
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3om lr 28.00 

1500 * 14.00 u / 
CUT B DRILL PANEL 0' 
TO SUIT METERS OR 

'--y-----*--- .-  + . .  
I 
l 

i 
! 

I 
I 
I 

l 
l 

-- 
I 
I 

I l 

i i 12.50 

12.50 

CI 
- 34 O0 - 

2.00- ~.00-13.00--.~9.00 -1.00- -2 .25 

.25  .al DIA 
GHOLES 1.50 

4 . 5 0 d -  2 5 . 0 0  

FIGURE 207-4B. Standard mounting f ix tu re s  f o r  e lectr ical- indicat ing switchboard 
m e t e r s  and other  panel-mounted parts - Continued, 
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~ _ _  __ 
MIL-STD-202F NOTICE 7 

Item Description Material 

1 Panel Steel 
2 Standard chmnel, 3 x 5 lb Steel 
3 Fabricated spacer Steel 

Steel 4 Spacer stiffener 
5 Fabricated spacer Steel 
6 Hex hd bolt,. 750-10UNC-2A x , 7 5  lg Steel 
7 Hex hd nut,. 750-10üNC-2B Steel 
8 Washer, 2.00 OD x . 1 8  ID Steel 
8 Washer, 1 .38  OD x . 1 8  ID Steel 

10 Hex hd bolt,. 500-13UNC-2A x 1 . 0 0  lg Steel 
11 Hex hd nut,. 500-13üNC-2B Steel 
12 Washer, 1.38 OD x . 5 6  ID Steel 
13 Hex hd boit,. 750-10UNC-2A x 4 . 0 0  lg Steel 
14 Spacer block Steel 
15 Strap, , 12 x 1 .00  Steel 
10 Block, 2 .25  x 21.25 St ee 1 

I S  

__ - - -  
9999911 0427495 TB9 I 

Quantity I/ 

1 
2 
1 
4 
1 
8 

12 
12 
12 
4 
4 
4 
4 
4 
4 
4 

I YQuantities are for one mounting. 

INCHES MM 
.O6 1 .52  
. 1 2  3.05 
. 1 8  4 . 5 7  
- 2 5  6 .35  
. 5 0  14.22 
. 6 2  15.75 
. 7 5  19.05 
. e 1  20.57 

1 . 0 0  25 .40  

INCHES MM 
1 .12  28.45 
1 .31  33.27 
1.38 35.05  
1 .50  38 .10  
1 .75  44 .45  
2 . 0 0  50.80 
2 .25  57.15 
3 .00  76.20 
3 . 5 0  88 .90  

INCHES MM 
4 .00  101.60 
4 . 5 0  114 .30  
5 . 0 0  127 .00  
7 .00  177 .80  
8 . 0 0  203.20 
9 .00  228.60 

10.00 254.00 
10 .50  266.70 
11 .50  292.10 

INCHES MM 
12 .50  317.50 
13 .00  330.20 
14,OO 355.00 
15 .00  381.00 
21 .00  533 .40  
21.25 539.75 
23 .00  584.20 
25 .00  635 .00  
28 .00  710.20 
30.00 762.00 
34.00 863 .60  

KOTES: 
1. Unless otherwise specified, tolerance is * .  06(1. 52 mm). 
21 This panel shall not be used if the panel indicated on figure 207-4A is applicable. 
. The spacer blocks, item 14, shall be used only when necessary to maintain a 

minimum clearance of l.OO(25.40 mm) inch between the specimen and the anvil 
plate. 
I n  the event that the depth of tho specimen is such that the minimum clearance 
of 1. OO(25.40 mm) inch cannot be maintained, the spacer blocks shall be removed 
and the specimen mounted with the front surface toward the anvil plate. 

4 .  

FIGVRE 20’7-4B. Standard mounting f ix-tures for  electrical-  indicating switchboard 
meters and other panel-mounted parts - Continued. 
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MIL-STD-202F N O T I C E  7 M 99999LL 0427496 915 M 

Item Description Material 

1 Car building channel, 4 x 13,8 lb Steel 
2 Car building channel, 4 x 13.8 lb Steel 
3u Auxiliary mounting plate, .50 x 27.00 x 34.00 Steel 
4 Spacer (see table 1) Steel 
5 

6 Hex hd bolt, .750-10UNC-2A x 7.00 lg Steel (heat-treated) 

8 Washer, 2.00 OD x .18 ID Steel 
9 Pipe spacer, 1.00 standard, 1.94 lg Steel 

Plastic mounting panel (see table 2) Plastic, laminated, type FBG, 
per MIL-P-15035. 

7 Hex hd nut, .750-10UNC-2B Steel 

MIL-STD-BOBF 
1 A p r i l  1980 

Q ~ Y  9 
1 
1 
1 

8 
8 
16 
8 

x/ U 

FROM THE CENTER OF ANY 
MOUNTING HOLE OF 
MOUNTING BASE OF 
SHALL NOT BE LESS THAN 2.50 

\.62 PLATE OF MAIN 
ANVIL PLATE 1 

-----c- 

DIMEN SION "D" SHALL BE 
.53 FOR .50 DIA BOLTS 8 
.66 FOR .62 DIA BOLTS 

INCHES M M  
.18 4.57 
.50 12.70 
. 5 3  13.46 
.62 15.75 
.66 16.76 
1.00 25.40 
1.50 38.10 
1.94 49.28 
2.00 50.80 
2.50 63.50 
7.00 177.80 
27.00 685.80 
34.00 863.60 
36.00 914.40 

FIGURE 207-5. Standard mounting f ix tu re s  f o r  e l e c t r i c a l  cont ro l le r  p a r t s  
(cont rac tors ,  r e l ays ,  r e s i s t o r s ,  e t c .  ), - 

11 
METHOD 207A 
12 September  1963 

. 
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Hoies ( E )  a r e  dril led equldlstant f r o r .  . 7 - s  : * . + s  on s a m e  center  line - 
panels No. 5 and No, 6 only. Holes : F  2:- 2 .. .e2 eqbidistant f rom corner  
holes on s a m e  center line - panels SC. i a:.: \ .  . E. only. 

(19.05)  
3 .25  

(82.55) 

(38.10)  
. 75  P* * 75 

(19.05) 
3 .25 4.00 Cut out . 50(12.70) thick awii!airy 

(82.55) (101.601 mounting plate, i tem 3, to give .75 
c learance  around rear projections.  

Selection of panel size: The panel employed sha l l  be the smal les t  size 
shown in the  above table that will resu l t  in a clearance,  ' A '  (note assembly  
f ron  t elevation view), of at least  2.50. 

PANEL 
NO. 

1 

2 

3 

4 

5 

6 

B 

9.00 
(228.60) 

12.00 
(304.80) 

16.00 
(406.40) 

20.00 
(508.00) 

32.00 
(812.80) 

36,OO 
(914.401 

TABL 

H 

12.00 
(304.80) 

16.00 
(406.40) 

20,oo 
(508.00) 

24.00 
(609.60) 

24.00 
(609.60) 

34.00 
(863.60) 

II. Mo 

T 

.75  
(19.05) 
-mo- 
(25.40) 

nting panels. 
I 
SIZE OF BOLTS * 
I 500-13UNC-2A 

.500-13UNC-2A 

.625-llU?i'C-2A 

(31j751 I ,625-llUNC-2A 

(14.22) 

I l 4  I 1 :  
(17 i53)  I 

NOTES: 
1. Mee:ric equivalents a r e  ir: paren theses .  
2 .  C'nìecs otherwise specified,  to le rances  a r e  = .  06(1 .  5 2  m m ) .  

FIGURE 207-5 .  Standard mounting f i x t u r e s  for  e l ec t r i ca l  cont ro l le r  p a r t s  
(contac tors ,  relays, r e s i s t o r s ,  etc. ) - Continued. 

METHOD 207A 
1 2  Sep;err,ber 1963 12 
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MIL-STD-202F N O T I C E  7 W 99999LL 0427498 798 

iul I L - STD-202 F 
1 April 1980 

@CONTINUOUS WELD 

PART 

.62 PLATE OF MAIN 
ANVIL PLATE 

SEE 

FIGURE 207-6. Standard mounting fixtures fo r  deck - or platform - mounted parts .  

13 
METHOD 207A 
12 September 1963 
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MIL-STD-202F NOTICE 7 m 9999911 0427499 b24 m 

MIL -STD-202F 

1.50 INCH PIPE OR AS REQUIRED 
\Y APPLICABLE SPEC 

WELD PIPE TO PLATE \ AT EACH END 

MOUNTING PLATFORM NO 3 ADAPTED 
FOR RAIL CLAMP SEARCHLIGHTS 

FIGURE 207-6. Standard mounting-fixtures for deck-or  platform- 
mounted p a r t s  - Continued. 

METHOD 207A 
12 Sept err. ber i.9 63 14 
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MIL-STD-202 F 
1 April 1980 

Item 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

Description 

Car  building channel, 4 x 13.8 lb 
Car  building channel, 4 x 13.8 lb 
Auxiliary mounting plate, . 3 8  
Horizontal mounting plate, , 50 
Hex hd bolt,. 750-10üNC-2A x 7.00 lg 
Hex hd nut, ,750-10UNC-2B 
Washer, 2.00 OD x -18 ID 
Pipe spacer,  1.00 standard, 2.81 ig 
Gusset plate, .38 
Gusset plate, .38 
Gusset plate, .38 
Horizontal mounting plate, . 50 
Horizontal mounting plate, .50 
Stiffener, .38 
Auxiliary mounting plate, .38 
Auxiliary mounting plate, .38 

VQuant i t ies  a r e  for three mountings. 

Material 

Steel 
Steel 
Steel 
Steel 
St eel  (heat - treated) 
Steel (heat-treated) 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 

INCHES MM INCHES MM INCHES MM INCHES 
.18 4.57 
.25 6.35 
.38 9.65 
.50 12.70 
.62 15.75 
.81 20.57 
1.00 25.40 

1.25 31.75 
1.50 38.10 
2.00 50.80 
2.50 63,50 
2.81 71.73 
3.00 76.20 
7.00 177.80 

9.00 228.60 
11.00 279.60 
12.00 304.80 
12.38 314.45 
13.00 330.20 
15.00 381.00 

1 16.00 406.40 

Quantity L/ 
1 
1 
1 
1 
6 
6 

12 
6 
2 
2 
2 
1 
1 
4 
1 
1 

MM 
20.00 508.00 
24.00 609.60 
26.50 647.70 
27.00 685.80 
27.75 704.85 

NOTES: 
1. Unless otherwise specified, tolerance is f. 06(1.52 mm). 
2, Mounting platform No. 3 shall be similar to mounting platform No. 2 with 

the exception of the horizontal mounting plate and the side gusset plates ehail 
be increased to 22.00(558.80 mm) inches. 

3 ,  The smallest  mounting platform which will satisfactorily accommodate the 
specimen shall be selected. 

4 .  II the deep gussets interfere with the mounted specimen, the extra  bolt holes 
shall be used in  bolting of mounting plafform No, 1 in  the inverted position 
to  the four lower bolt holes of the anvil plate. 

FIGITRE 207-6. Standard mounting-fixtures for deck-or plafform- 
mounted par t s  - Continued. 

METHOD 207A 
12 September 1963 
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MIL-STD-202F N O T I C E  7 œ 9999931 0427503 002 œ 

I 4. PROCEDURE. 

4 .  1 Mounting method. The specimens shall be installed by their  normal mounting means on t h e  
n i a u n t ì q  furture in  their  normal operating position. Bults for mountmg the par t s  shall conform to 
t y p e  1. D, or IiI, grade 2, of M1L-B-857, Bolts, huts, and Studs. Mounting bolts shall be checked 
for t ightness before each blow. Care  shall be taken i n  the mounting procedure to prevent initial 
s t r e s ses  being applied to the specimens prior to  shock. 

Anvil-plate bolts and positioning springs.  4. 2 Due to the severity of the shock applied to  the 
anvil plate by a series of three blows, the anvil-plate bolts shall  be checked for tightness before 
each ser ies  of blows. The spacing between stops of the positioning springs (1 .5  inches) shall a lso 
be corrected before each succession of blows. 

4 .  3 Direction of shock. A total of nine blows, three through each of the three principal mutually 
perpendicular axes for the heights indicated i n  4 . 4 ,  shall be delivered to  the anvil plate supporting 
the specimens under test .  Direction of the shock shall be, in  order ,  to the back, top, and side. 
Back and top blows shall be applied with the anvil plate located to receive blows from the horizontal 
and vertical hammers.  Side blows a r e  delivered by the horizontal hammer contacting the end shock 
pad of the anvil plate (see 3.1).  

4.4 Height of hammer drops. The hammer shall str ike the shock pad on the anvil plate, in 
sequence, from heights of 1 foot, 3 feet, and 5 feet. 

lifting cable and supported so that the hammer and i ts  support are not in contact with the anvil plate. 
4. 5 Hammer supports, During the test, the hammer not in use shall  be disengaged from the 

4 . 6  Electrical load and operating conditions. The electrical  load and operating conditions 
applied to the specimens shall  be as specified. 

4 ,  ï External resilient mountings. Unless otherwise specified, no external resilient mountings 
associated with the specimen being tested shall be used, Integral mounting devices and external 
resilient mountings (if specified) associated with the specimen shall remain unblocked during tests.  

5 .  MEASUREMENTS. Monitoring of the specimens during test (e. g. ,  delayed contact opening 
of relays,  momentary stopping of dynamotors, calibration e r r o r s  i n  meters)  shall  be a s  specified. 
Cpon completion of the required number of blows, electrical  and physical measurements shall be 
made as specified. Allowable tolerances shall be as specified. 

SUMMARY. The following detai lsare  tobe specified in  the individual specification: 6 .  

a .  Mounting fixtures (see 3.3). 

b .  Electrical load on operating conditions, ií applicable (see 4.6) .  

C .  External resilient mountings, if required (see 4. 7). 

d I Monitoring during test, measurements after test, and allowable tolerances, 
as applicable (see 5) .  
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MIL-STD-202F NOTICE 7 m 99999LL 0427502 T 4 9  m 

MIL-STD-202F  
1 A p r i l  1 9 8 0  

M E T H O D  208E 

SOLDERABILITY 

1. P U R P O S E .  h e  p u r p o s e  o Y O  t h i s  t e s t  m e t h o d  i s  t o  - ? t e r m i n e  t h e  s o l d e r a ,  
a l l  s o l i d  a n d  s t r a n d e d  w i r e s  u p  t o  .125  i n c h  d i a m e t e r ,  a n d  l u g s ,  t a b s ,  h o o k  lead;, 
t u r r e t s ,  e t c . ,  w h i c h  a r e  n o r m a l l y  j o i n e d  b y  a s o l d e r i n g  o p e r a t i o n .  T h i s  
d e t e r m i n a t i o n - i s  made o n  t h e  b a s i s  o f  t h e  a b i l i t y  o f  t h e s e  t e r m i n a t i o n s  t o  b e  w e t t e d  
b y  a new c o a t i n g  o f  s o l d e r ,  o r  t o  f o r m  a s u i t a b l e  f i l l e t  when  d i p  s o l d e r e d  t o  a 
s p e c i a l l y  p r e p a r e d  w r a p p i n g  w i r e .  T h e s e  p r o c e d u r e s  w i l l  v e r i f y  t h a t  t h e  t r e a t m e n t  
u s e d  i n  t h e  m a n u f a c t u r i n g  p r o c e s s  t o  f a c i l i t a t e  s o l d e r i n g  i s  s a t i s f a c t o r y  a n d  t h a t  i t  
h a s  b e e n  a p p l i e d  t o  t h e  r e q u i r e d  p o r t i o n  o f  t h e  p a r t  w h i c h  i s  d e s i g n e d  t o  a c c o m m o d a t e  
a s o l d e r  c o n n e c t i o n .  An a c c e l e r a t e d  a g i n g  t e s t  i s  i n c l u d e d  i n  t h i s  t e s t  m e t h o d  w h i c h  
s i m u l a t e s  a m i n i m u m  o f  6 m o n t h s  n a t u r a l  a g i n  u n d e r  a c o m b i n a t i o n  o f  v a r i o u s  s t o r a g e  
c o n d i t i o n s  t h a t  h a v e  d i f f e r e n t  d e l e t e r i o u s  e j f e c t s .  

1.1 Terms  a n d  d e f i n i t i o n s .  The  d e f i n i t i o n s  o f  t e r m s  s h a l l  b e  i n  a c c o r d a n c e  w i t h  
t h e  I P C - i - s u ,  i e r m s  a n d  u e t i n i t i o n s  f o r  I n t e r c o n n e c t i n g  a n d  P a c k a g i n g  E l e c t r o n i c  
C i r c u i t s ,  a n d  a s  s p e c i f i e d  h e r e i n .  ( F o r  c o n v e n i e n c e ,  a p p r o p r i a t e  d e f i n i t i o n s  f r o m  
I P C - T - 5 0  a r e  a l s o  shown i n  t h e  f o l l o w i n g  p a r a g r a p h s ) .  

1.1.1 S o l d e r a b i l i t y .  The  p r o p e r t y  o f  a m e t a l  t o  b e  w e t t e d  b y  s o l d e r .  

1 .1 .2  W e t t i n  T h e  f o r m a t i o n  o f  a r e l a t i v e l y  u n i f o r m ,  s m o o t h  u n b r o k e n  a n d  
a d h e r e n t  d s o l  d e r  t o  a b a s e  m a t e r i a l .  

1 .1 .3  P o r o s i t y .  A c o n d i t i o n  o f  a s o l d e r  c o a t i n g  w i t h  a s p o n g y  a p p e a r i n g ,  u n e v e n  
s u r f a c e  w h i c h  c o n t a i n  a c o n c e n t r a t i o n  o f  s m a l l  p i n h o l e s  a n d  p i t s .  ( S e e  f i g u r e  2 0 8 - 1  
o f  t h e  A p p e n d i x . )  

t h e  s o l d e r  h a s  n o t  a d h e r e d  t o  a l l  o f  t h e  s u r f a c e ;  b a s e  m e t a l  r e m a i n s  e x p o s e d .  ( S e e  
f i g u r e  2 0 8 - 1 A  o f  t h e  A p p e n d i x . )  

1 .1 .5  P i n h o l e s .  S m a l l  h o l e s  o c c u r r i n g  a s  i m p e r f e c t i o n s  w h i c h  p e n e t r a t e  e n t i r e l y  
t h r o u g h  a l a y e r  o f  m a t e r i a l .  ( S e e  f i g u r e  2 0 8 - 1 B  o f  t h e  A p p e n d i x . )  

1 .1 .6  D e w e t t i n g .  A c o n d i t i o n  w h i c h  r e s u l t s  when  m o l t e n  s o l d e r  h a s  c o a t e d  a 
s u r f a c e  a n d  t h e n  r e c e d e d  l e a v i n g  i r r e g u l a r l y  s h a p e d  mounds  o f  s o l d e r  s e p a r a t e d  b y  
a r e a s  c o v e r e d  w i t h  a t h i n  s o l d e r  f i l m ;  b a s e  m e t a l  i s  n o t  e x p o s e d .  ( S e e  f i g u r e  208-1C 
o f  t h e  A p p e n d i x . )  

1 .1 .7  F o r e i g n  m a t e r i a l .  P a r t i c l e s  o f  m a t e r i a l  l o c a t e d  on ,  b u t  d i f f e r e n t  t h a n ,  t h e  
l e a d  m a t e r i a l  o r  c o - a t i n g .  ( S e e  f i g u r e  208-1D o f  t h e  A p p e n d i x . )  

2. APPARATUS. 

2 . 1  S o l d e r  p o t .  A s t a t i c  s o l d e r  p o t  o f  s u f f i c i e n t  s i z e  t o  c o n t a i n  a t  l e a s t  2 
p o u n d s  o f  s o l d e r  s h a l l  b e  u s e d .  T h i s  a p p a r a t u s  s h a l l  b e  c a p a b l e  o f  m a i n t a i n i n g  t h e  
s o l d e r  a t  t h e  t e m p e r a t u r e  s p e c i f i e d  i n  4.5.  

o f  i m m e r s i o n  a n d  e m e r s i o n  o f  t h e  t e r m i n a t i o n s  a n d  p r o v i d i n g  a d w e l l  t i m e  ( t i m e  o f  
t o t a l  i m m e r s i o n  t o  t h e  r e q u i r e d  d e p t h )  i n  t h e  s o l d e r  b a t h  a s  s p e c i f i e d  i n  4.5 s h a l l  
b e  u s e d .  A s u g g e s t e d  d i p p i n g  d e v i c e  i s  shown o n  f i g u r e  2 0 8 - 2  o f  t h e  A p p e n d i x .  

1 . 1 . 4  N o n - w e t t i n g .  A c o n d i t i o n  w h e r e b y  a s u r f a c e  h a s  c o n t a c t e d  m o l t e n  s o l d e r ,  b u t  

2.2 D i p p i n g  d e v i c e .  A m e c h a n i c a l  d i p p i n g  d e v i c e  c a p a b l e  o f  c o n t r o l l i n g  t h e  r a t e s  

2.3 O p t i c a l  e q u i p m e n t .  An o p t i c a l  s y s t e m  c a p a b l e  o f  p r o v i d i n g  m a g n i f i c a t i o n  o f  
1 O X  s h a l l  b e  u s e d  u n l e s s  o t h e r w i s e  s p e c i f i e d .  

METHOD 208E 
14 Nov 1984 
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M I L  -STD- 202F 
1 A p r i l  1980 

2 . 4  C o n t a i n e r  a n d  c o v e r .  A n o n m e t a l l i c  c o n t a i n e r  s h a l l  be used  of s u f f i c i e n t  s i z e  
t o  a l l o w  t h e  s u s p e n s i o n  o f  t h e  spec imens  i n s i d e  t h e  c o n t a i n e r  1 - 1 / 2  i n c h e s  above  t h e  
b o i l i n g  d i s t i l l e d  w a t e r .  ( A  2 , 0 0 0  ml b e a k e r  i s  o n e  s i z e  t h a t  h a s  been used  s a t i s -  
f a c t o r i l y  f o r  sma l l  componen t s . )  The c o v e r  s h a l l  be  o f  one  o r  more s t a i n l e s s  s t e e l  
p l a t e s  a n d  s h a l l  be c a p a b l e  o f  c o v e r i n g  a p p r o x i m a t e l y  7 / 8  o f  t h e  open a r e a  o f  t h e  
c o n t a i n e r  so t h a t  a c o n s t a n t  t e m p e r a t u r e  may be o b t a i n e d .  P e r f o r a t i o n s  o r  s l o t s  i n  
t h e  p l a t e s  a r e  p e r m i t t e d .  A s u i t a b l e  m e t h o d  of suspend ing  t h e  specimens s h a l l  be 
i m p r o v i s e d  u s i n g  a n o n c o n t a m i n a t i n g  m a t e r i a l .  

3. MATERIALS. 

3 .1  F l u x .  The f l u x  s h a l l  conform t o  t y p e  R M A  ( s e e  3 . 3 )  o r  R ( s e e  4 . 4 1 ,  a s  
a p p l i c a b l e , o f  MIL-F-14256, F l u x ,  S o l d e r i n g ,  L i q u i d  ( R o s i n  Base). 

3.2 S o l d e r .  The s o l d e r  s h a l l  conform t o  t y p e  S ,  c o m p o s i t i o n  Sn60 o r  Sn63,  o f  
Q Q - S - 5 7 m e r ;  T i n  A l l o y ;  Tin-Lead  A l l o y ;  a n d  Lead A l l o y .  

3.3 S t a n d a r d  c o p p e r  wrapping  w i r e .  The s t a n d a r d  wrapp ing  wire s p e c i f i e d  i n  4 .3  
s h a l l  be  f a b r i c a t e d  from t y p e  S ,  s o f t  o r  drawn a n d  a n n e a l e d ,  u n c o a t e d  i n  a c c o r d a n c e  
w i t h  QQ-W-343, Wire ,  E l e c t r i c a l  and N o n e l e c t r i c a l  , Copper ( U n i n s u l a t e d ) .  The 
d i a m e t e r  o f  t h e  wrapping  w i r e  s h a l l  be 0 .025  *.O05 i n c h .  The p r e p a r a t i o n  of t h e  
wrapping  w i r e  s h a l l  be a s  f o l l o w s :  

a .  
b .  
C .  

d .  

e .  
f .  
9 .  

h .  

i .  

S t r a i g h t e n  and c u t  w i r e  i n t o  c o n v e n i e n t  l e n g t h s  ( 2  i n c h e s  m i n i m u m ) .  
Degrease  by immersion i n  e i t h e r  a c e t o n e  or  t r i c h l o r o e t h a n e  f o r  two m i n u t e s .  
C lean  i n  a 10 p e r c e n t  s o l u t i o n  .by w e i g h t  of f l u o r o b o r i c  a c i d  (HBF4) i n  
w a t e r  f o r  5 m i n u t e s  w i t h  a g i t a t i o n .  
R inse  a c i d  o f f  a s  f o l l o w s :  
( 1 )  Two c o l d  w a t e r  r i n s e s .  
( 2 )  Two i s o p r o p y l  a l c o h o l  r i n s e s .  
Immerse i n  f l u x  (MIL-F-14256, t y p e  R M A ) .  
Dip i n  mol ten  s o l d e r  f o r  5 s e c o n d s  a t  245°C *5"C (473'F * 9 ' F ) .  
To remove o r  d i s s o l v e  t h e  r e s i d u a l  t y p e  RMA f l u x ,  wash o r  r i n s e  i n  
i sop ropy l  a l  coho1 . 
S t a n d a r d  wrapping  w i r e  s h a l l  be s t o r e d  i n  a c l e a n ,  c o v e r e d  c o n t a i n e r  i f  
n o t  used i m m e d i a t e l y .  
The u s a b l e  l i f e  o f  t h e  s t a n d a r d  wrapping  w i r e  s h a l l  n o t  exceed  48 h o u r s .  
I f  n o t  used w i t h i n  4 8  hour s  a f t e r  p r e p a r a t i o n  i t  s h a l l  be r e p r o c e s s e d  a s  
s p e c i f i e d  i n  3.3a t h r o u g h  3 . 3 d .  

N O T E :  A l l  c h e m i c a l s  s h a l l  be o f  commercial g r a d e  o r  b e t t e r .  F r e s h  s o l v e n t s  s h a l l  be 

WARNING - The above  s t e p s  may i n v o l v e  s u b s t a n c e s  t h a t  a r e  f l ammable ,  t o x i c  t o  e y e s ,  
s k i n  and r e s p i r a t o r y  t r a c t ,  o r  p r e s e n t  a s e r i o u s  b u r n  p o t e n t i a l .  Eye and 
s k i n  p r o t e c t i o n  a r e  r e q u i r e d ,  i n c l u d i n g  h e a t  r e s i s t a n t  g l o v e s  when 
h a n d 1  i n  g h o t  o b j e c t  s. 

4 .  P R O C E D U R E .  The t e s t  p r o c e d u r e  s h a l l  be pe r fo rmed  on t h e  number o f  t e r m i n a t i o n s  
s p e c i f i e d  i n  t h e  i n d i v i d u a l  s p e c i f i c a t i o n .  The t e s t  s h a l l  be pe r fo rmed  j u s t  p r i o r  t o  
packag ing  f o r  s t o r a g e  o r  sh ipmen t  o r  immedia t e ly  upon removal from t h e  m a n u f a c t u r e r s '  
p r o t e c t i v e  package .  During h a n d l i n g ,  s p e c i a l  c a r e  s h a l l  be e x e r c i s e d  t o  p r e v e n t  t h e  
s u r f a c e s  be ing  t e s t e d  from be ing  ab raded  o r  c o n t a m i n a t e d  by g r e a s e ,  p e r s p i r a n t s ,  
a b n o r m a l  a t m o s p h e r e s ,  e t c .  The t e s t  p r o c e d u r e  sha l  1 c o n s i s t  o f  t h e  f o l  1 o w i n g  
o p e r a  t i  ons  : 

used  a s  o f t e n  a s  i s  n e c e s s a r y  t o  p r e c l u d e  c o n t a m i n a t i o n .  

a .  P r o p e r  p r e p a r a t i o n  o f  t h e  spec imens  ( s e e  4 . 1 1 ,  i f  a p p l i c a b l e .  
b.  Aging o f  a l l  s p e c , , n e n s  ( s e e  4 . 2 ) .  
c .  A p p l i c a t i o n  of s t a n d a r d  wrapping  w i r e  where a p p l i c a b l e  ( s e e  4 . 3 ) .  
d .  A p p l i c a t i o n  o f  f l u x  and immersion o f  t h e  t e r m i n a t i o n s  i n t o  mol ten  s o l d e r  

e .  Examinat ion  and e v a l u a t i o n  o f  t h e  t e s t e d  p o r t i o n s  o f  t h e  t e r m i n a t i o n s  upon 
( s e e  4 . 4  a n d  4 . 5 ) .  

c o m p l e t i o n  o f  t h e  s o l d e r - d i p  p r o c e s s  ( s e e  4 . 6 ) .  
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M I L - S T D - 2 0 2 F  
1 A p r i l  1 9 8 0  

4 . 1  P r e p a r a t i o n  o f  t e r m i n a t i o n s .  N o  w i p i n g ,  c l e a n i n g ,  s c r a p i n g ,  o r  a b r a s i v e  
c l e a n i n g  o f  t h e  t e r m i n a t i o n s  s h a l l  b e  p e r f o r m e d .  Any s p e c i a l  p r e p a r a t i o n  o f  t h e  
t e r m i n a t i o n s ,  s u c h  a s  b e n d i n g  o r  r e o r i e n t a t i o n  p r i o r  t o  t h e  t e s t ,  s h a l l  b e  s p e c i f i e d  
i n  t h e  i n d i v i d u a l  s p e c i f i c a t i o n .  I f  t h e  i n s u l a t i o n  o n  s t r a n d e d  w i r e s  m u s t  b e  
r e m o v e d ,  i t  s h a l l  b e  d o n e  i n  a m a n n e r  s o  a s  n o t  t o  l o o s e n  t h e  s t r a n d s  i n  t h e  w i r e .  

s p e c i m e n s  a s s i g n e d  t o  t h i s  t e s t  s h a l l  b e  s u b j e c t e d  t o  a g i n g  b y  e x p o s u r e  o f  t h e  
s u r f a c e s  t o  b e  t e s t e d  t o  s t e a m  i n  t h e  c o n t a i n e r  s p e c i f i e d  i n  2 .4 .  T h e  s p e c i m e n s  

2 - 1 / 2  n o r  l e s s  t h a n  1 - 1 / 2  i n c h e s  a b o v e  t h e  b o i l i n g  d i s t i l l e d  w a t e r  w i t h  t h e  c o v e r  i n  
p l a c e  f o r  6 0  + 5 ,  -0 m i n u t e s .  I f  n e c e s s a r y ,  a d d i t i o n a l  h o t  d i s t i l l e d  w a t e r  may b e  
g r a d u a l l y  a d d e d  s o  t h a t  t h e  w a t e r  . w i l l  c o n t i n u e  t o  b o i l  a n d  t h e  t e m p e r a t u r e  w i l l  
r e m a i n  e s s e n t i a l l y  c o n s t a n t .  A h e a t  b a f f l e  may b e  u s e d  t o  i n s u l a t e  t h e  b o d y  o f  t h e  
c o m p o n e n t  f r o m  b o i l i n g  w a t e r .  

4 .2 A g i n g .  P r i o r  t o  t h e  a p p l i c a t i o n  o f  t h e  f l u x  a n d  s u b s e q u e n t  s o l d e r  d i p s ,  a l l  

i s h a l l  b e  s u s p e n d e d  s o  t h a t  n o  p o r t i o n  o f  t h e  s p e c i m e n  or  t e r m i n a t i o n  i s  m o r e  t h a n  

4 .3  A p p l i c a t i o n  o f  s t a n d a r d  c o p p e r  w r a p p i n g  w i r e .  A l l  a g e d  s p e c i m e n s  o f  l u g s ,  
t a b s ,  s t r a n d e d  w i r e  r e a t e r  t h a n  o .  1 AWG s i z e  a n d  s o l i d  w i r e  g r e a t e r  t h a n  0 . 0 4 5  
i n c h  d i a m e t e r  s h a l l  8 a v e  a w r a p  o f  1 - 1 7 2  t u r n s  o f  t h e  s t a n d a r d  w i r e  a r o u n d  t h e  
p o r t i o n  o f  t h e  s p e c i m e n  t o  b e  t e s t e d .  T h e  s t a n d a r d  w r a p p i n g  w i r e  a s  d e s c r i b e d  i n  3 .3  
s h a l l  b e  w r a p p e d  i n  s u c h  a m a n n e r  t h a t  i t  w i l l  n o t  move  d u r i n g  t h e  s o l d e r  d i p .  
E x a m p l e s  o f  t h i s  w r a p  a r e  shown o n  f i g u r e s  2 0 8 - 3 , t h r o u g h  2 0 8 - 6 .  S p e c i a l  i n s t r u c t i o n s  
c o n c e r n i n g  t h e  p o r t i o n  o f  t h e  s p e c i m e n s  t o  b e  w r a p p e d  s h a l l  b e  s p e c i f i e d  i n  t h e  
i n d i v i d u a l  s p e c i f i c a t i o n .  F o r  l u g s  a n d  t a b s  d e s i g n e d  t o  a c c e p t  w i r e  s m a l l e r  t h a n  
0 . 0 2 5  i n c h  d i a m e t e r ,  t h e  s t a n d a r d  w r a p p i n g  w i r e  s p e c i f i e d  i n  3.3 s h a l l  b e  t h e  s i z e  
f o r  w h i c h  t h e  l u g s  a n d  t a b s  a r e  d e s i g n e d .  

4 . 4  A p p l i c a t i o n  o f  f l u x .  T e r m i n a t i o n s  s h a l l  b e  i m m e r s e d  i n  t y p e  R f l u x  w h i c h  i s  
a t  r o o m  a m b i e n t  t e m p e r a t u r e .  U n l e s s  o t h e r w i s e  s p e c i f i e d  i n  t h e  i n d i v i d u a l  s p e c i f i -  
c a t i o n ,  t e r m i n a t i o n s  s h a l l  b e  i m m e r s e d  t o  w i t h i n  0.05 i n c h  o f  t h e  b o d y  o f  t h e  p a r t .  
T h e  s u r f a c e  t o  b e  t e s t e d  s h a l l  b e  i m m e r s e d  i n  t h e  f l u x  f o r  5 t o  1 0  s e c o n d s ,  a n d  s h a l l  
b e  r e m o v e d  a n d  a l l o w e d  t o  d r a i n  f o r  1 0  t o  60 s e c o n d s .  

4 .5 S o l d e r  d i  T h e  d r o s s  a n d  b u r n e d  f l u x  s h a l l  b e  s k i m m e d  f r o m  t h e  s u r f a c e  o f  
t h e  m o l t e n  + s o  e r  s p e c i f i e d  i n  3.2. T h e  m o l t e n  s o l d e r  s h a l l  t h e n  b e  s t i r r e d  w i t h  a 
c l e g n ,  s t a i n l e s s - s t e g l  p a d d l e  t o  a s s u r e  t h a t  i t  i s  a t  a u n i f o r m  t e m p e r a t u r e  o f  
2 4 5  C *5 C ( 4 7 3  F * 9  FI. T h e  s u r f a c e  o f  t h e  m o l t e n  s o l d e r  s h a l l  b e  s k i m m e d  a g a i n  
j u s t  p r i o r  t o  i m m e r s i n g  t h e  t e r m i n a t i o n s  i n  t h e  s o l d e r .  T h e  p a r t  s h a l l  b e  a t t a c h e d  
t o  a d i p p i n g  d e v i c e  ( s e e  2 . 2 )  a n d  t h e  f l u x - c o v e r e d  t e r m i n a t i o n s  i m m e r s e d  o n c e  i n  t h e  
m o l t e n  s o l d e r  t o  t h e  d e p t h  s p e c i f i e d  in 4.4 .  T h e  i m m e r s i o n  a n d  e m e r s i o n  r a t e s  s h a l l  
b e  1 * 1 / 4  i n c h  p e r  s e c o n d  a n d  t h e  d w e l l  t i m e  i n  t h e  s o l d e r  b a t h  s h a l l  b e  5 * 1 / 2  
s e c o n d s ,  e x c e p t  f o r  t e r m i n a t i o n s  p r e p a r e d  u n d e r  4.3.  The d w e l l  t i m e  f o r  t h e s e  
t e r m i n a t i o n s  s h a l l  b e  7 * 1 / 2  s e c o n d s .  A f t e r  t h e  d i p p i n g  p r o c e s s ,  t h e  p a r t  s h a l l  b e  
a l l o w e d  t o  c o o l  i n  a i r .  R e s i d u e  f l u x  s h a l l  b e  r e m o v e d  f r o m  t h e  t e r m i n a t i o n s  b y  
d i p p i n g  i n  i s o p r o p y l  a l c o h o l .  I f  n e c e s s a r y ,  a s o f t  c l o t h  m o i s t e n e d  w i t h  c l e a n  
i s o p r o p y l  a l c o h o l  s h a l l  b e  u s e d  t o  r e m o v e  a l l  r e m a i n i n g  f l u x .  

4 .6 E x a m i n a t i o n  o f  t e r m i n a t i o n s .  A f t e r  e a c h  d i p - c o a t e d  t e r m i n a t i o n  h a s  b e e n  
t h o r o u g h l y  c l e a n e d  o f  f l  u x ,  t h e  1- i ’nch p o r t i o n  o f  t h e  d i p p e d  l e a d  n e a r e s t  t h e  
c o m p o n e n t ,  o r  t h e  w h o l e  l e a d  i f  l e s s  t h a n  1 i n c h ,  o r  t h e  f i l l e t  a r e a  ( w h i c h e v e r  i s  
a p p l i c a b l e ) ,  s h a l l  b e  e x a m i n e d  u s i n g  a m a g n i f i c a t i o n  o f  1 O X  u n l e s s  o t h e r w i s e  
s p e c i f i e d .  

s t r a n d e d  w i r e  N o .  1 8  AWG o r  s m a l l e r ,  r i b b o n  l e a d s  ( e . g .  f l a t  p a c k s ) ,  s t e p p e d  r e a d s  > e c r i t e r i a  o r  a c c e p t a  e s o  e r a b i  i t y  
a r e :  

4 . 6 . 1  E v a l u a t i o n  o f  s o l i d  w i r e  t e r m i n a t i o n s  0 . 0 4 5  i n c h  o r  l e s s  i n  d i a m e t e r ,  

a .  t h e  d i p p e d  p o r t i o n  o f  t h e  t e r m i n a t i o n  i s  a t  l e a s t  9 5  p e r c e n t  c o v e r e d  b y  

b .  p i n h o l e s ,  v o i d s ,  p o r o s i t y ,  n o n w e t t i n g ,  o r  d e w e t t i n g  a r e  n o t  c o n c e n -  
a c o n t i n u o u s  new s o l d e r  c o a t i n g .  

t r a t e d  i n  o n e  a r e a  a n d  d o  n o t  e x c e e d  5 p e r c e n t  o f  t h e  t o t a l  a r e a .  
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MIL-STD-202F NOTICE 7 99999LL 0427505 758 

I MIL-STD-2O2F 
1 A p r i l  1 9 8 0  

The a r e a  o f  t h e  s u r f a c e  t o  b e  t e s t e d  a s  s p e c i f i e d  i n  4 . 6  s h a l l  b e  e x a m i n e d ;  i f  a n y  
v i e w  o f  t h e  t e s t e d  s u r f a c e  s h o w s  l e s s  t h a n  95  p e r c e n t  c o v e r a g e ,  t h e . s p e c i m e n  s h a l l  b e  
c o n s i d e r e d  a s  h a v i n g  f a i l e d  t h e  t e s t .  I n  t h e  c a s e  o f  d i s p u t e  t h e  p e r c e n t a g e  o f  
c o v e r a g e  w i t h  d e f e c t s  s h a l l  b e  d e t e r m i n e d  b y  t h e  a c t u a l  m e a s u r e m e n t  o f  t h e s e  a r e a s ,  
a s  c o m p a r e d  t o  t h e  t o t a l  a r e a .  An e x a m p l e  o f  w h a t  c o n s t i t u t e s  5 p e r c e n t  o f  t h e  
d i p p e d  a r e a  i s :  S i x  v o i d s  o f  0 . 0 3 2  i n c h  d i a m e t e r  i n  a 1 i n c h  l e n g t h  o n  a 0 . 0 3 2  i n c h  
d i a m e t e r  ( N o .  20 A W G I  w i r e .  F i g u r e  2 0 8 - 7  i s  a n  a i d  i n  t h e  e v a l u a t i o n  o f  t h e  5 
p e r c e n t  a l l o w a b l e  a r e a .  F i g u r e s  208 t h r o u g h  208-8K  a r e  a i d s  i n  t h e  e v a l u a t i o n  o f  
a c c e p t a b l e  a n d  n o n a c c e p t a b l  e c r i  t e r i a  f o r  s o l  d e r a b i  1 i t y  o f  w i  r e  1 e a d s .  

4 .6.2 E v a l u a t i o n  o f  w r a p p e d  l u g s ,  t a b s ,  a n d - w i r e  ( s e e  4 . 3 ) .  T h e  c r i t e r i a  f o r  
a c c e p t a b l e  s o l d e r a b i l i t y  a r e :  

a .  95  p e r c e n t  o f  t h e  t o t a l  l e n g t h  o f  f i l l e t ,  b e t w e e n  t h e  s t a n d a r d  w r a p  w i r e  
a n d  t h e  t e r m i n a t i o n ,  i s  t a n g e n t  t o  t h e  s u r f a c e  o f  t h e  t e r m i n a t i o n  b e i n g  
t e s t e d  a n d  f r e e  f r o m  p i n h o l e s ,  v o i d s ,  p o r o s i t y ,  n o n w e t t i n g  o r  d e w e t t i n g .  

b .  T h e r e  i s  n o  r a g g e d  o r  i n t e r r u p t e d  l i n e  a t  t h e  p o i n t  o f  t a n g e n c y  b e t w e e n  
t h e  f i l l e t  a n d  t h e  t e r m i n a t i o n  u n d e r  t e s t .  

I n  c a s e  o f  d i s p u t e ,  t h e  p e r c e n t  o f  f i l l e t - l e n g t h  w i t h  d e f e c t s  s h a l l  b e  d e t e r m i n e d  b y  
a c t u a l  m e a s u r e m e n t .  F i g u r e s  2 0 8 - 7  t h r o u g h  2 0 8 - 8 A  a r e  i n c l u d e d  a s  a i d s  i n  t h e  e v a l u a -  
t i o n  o f  t h e  5 p e r c e n t  a l l o w a b l e  d e f e c ' t s  ( s e e  t h e  a p p e n d i x ) .  

s p e c i f i c a t i o n s :  
5. SUMMARY.  T h e  f o l l o w i n g  d e t a i l s  a r e  t o  b e  s p e c i f i e d  i n  t h e  i n d i v i d u a l  

a .  The n u m b e r  o f  t e r m i n a t i o n s  o f  e a c h  p a r t  t o  b e  t e s t e d  ( s e e  4 ) .  
b.  S p e c i a l  p r e p a r a t i o n  o f  t h e  t e r m i n a t i o n s ,  i f  a p p l i c a b l e  ( s e e  4 . 1 ) .  
c .  A p p l i c a t i o n  o f  s t a n d a r d  s o l d e r a b l e  w i r e  ( i f  g r e a t e r  t h a n  No. 18 AWG s i z e  o r  

d .  D e p t h  o f  i m m e r s i o n  i f  o t h e r  t h a n  0.05 i n c h  ( s e e  4.4) .  
e. M a g n i f i c a t i o n  i f  o t h e r  t h a n  10 X .  

s o l i d  w i r e  g r e a t e r  t h a n  0 . 0 4 5  i n c h  d i a m e t e r )  ( s e e  4 . 3 ) .  
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APPENDIX 

TO 

METHOD 208 SOLDERABILITY 

FIGURES 208.1 THRU 208-8K 

SOLDERABILITY FIGURES AND 
PHOTOGRAPHS 

AND 
SOLDERABILITY EVALUATION COLOR 

PHOTOGRAPHS 

METHOD 208E 
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M I  L-  STD-202F 
1 A p r i l  1980 

FIGURE 208-1. Porosi ty.  FIGURE 208-1A. Nonwetting. 

FIGURE 208-18. Pinholes. 

FIGURE 208-1C. Dewetting. 

FIGURE 208-1D. Foreign mater ia l .  

METHOD 2 0 8 E  
1 4  Nov 1984 
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I O/* 

2 O10 

5 Ole 

0 O/O 

FIGURE 208-7. Aids i n  evaluation o f  5-percent allowable area o f  pinholes or voids. 

9 
METHOD 208E 
1 4  Nov 1984 

Provided by IHS
Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
`
,
,
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



MiL-STD-202F 
; k p r i l  1980 

GREATER THAN 99 PERCENT COVERAGE LESS THAN 94 PERCENT COVERAGE 

FIGURE 208-7. Aids i n  eva lua t i on  o f  5-percent a l l owab le  area o f  p inholes o r  vo ids  - Continued. 

METHOD 208E 
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GREATER THAN 83 PERCENT COVERAGE LESS THAN 75 PERCENT COVERAGE 

FIGURE 208-7. Aids i n  eva lua t i on  o f  5-percent a l lowable area of pinholes o r  voids - Continued. 
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MIL-STD-202F NOTICE 7 
MIL-STD-2O2F 
1 A p r i l  1980 

.___ ~- 

9999933 0427533 824 W 

FIGURE 208-8. Photograph 1 - small defec ts  i n  solder-coating approximately 5-percent 
defec t ive  area. 

FIGURE 208-8A. Photograph 2 - acceptable so lde r  coating - very small percentage of a rea  
COVered by pinholes o r  defec ts .  

FIGURE 208-86. Photograph 3 - d i r t  o r  fore ign  material  on the leads.  
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1 Apr 

I 

FIGURE 208-8C. Photograph’4 - d i r t  or  foreign material on the leads.  

FIGURE 208-8D. Photograph 5 - bare metal (copper, so ld ,  e t c . )  showing t h r o u g h  solder  
coati ng-evi dence o f  poor wetting. 

FIGURE 208-8E. Photograph 6 - bare metal (copper, gold, e t c . )  showing t h r o u g h  solder  
coati ng-evi dence of poor wetting. 

13  METHOD 208E 
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F I G U R E  208-8F. Photograph 7 - poor wetting-large areas where so lder  coating i s  not 
smooth and continuous. 

F I G U R E  2 0 8 - 8 G .  Photograph 8 - porosity o f  so lder  coating-. 

F I G U R E  208-8H. Photograph 9 - porosity o f  so lder  coating. 

F I G U R E  208-8K. Photograph 10 - paint  on the lead adjacent t o  the body and bare metal 
showing through so lder  coating. 

METHOD 208t 14 
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l RADIOGRA PU C 1 XS PE CTION 

VlL-STD-202 F 
1 April 1980 

2. APPARATUS AND MATERIALS. 

2 .1  R- The radiographic equipment used shall be capable of producing the 
required radiographic quality as specified in the individual specification, When using X-ray equip- 
ment, X-ray tubes with small  effective focal-spot s izes  and low inherent filtration are recommended. 

when using voltages of 50 kilovolts, A lead backing plate should be used behind the f i lm holder to 
minimize fogging due to secondary back-scatter, 

2 .3  Image-quality indicator. The image-quality indicators used to  indicate radiographic sensi-  
ti\qty shall be as specified in  the individual specification, The sensitivity is the combined measure 
of the definition and contrast of the radiograph and should be such that the maximum allowable defect 
shall be shown. The image-quality indicator may be made from a sample part of the same type as 
the part being radiographed and should contain either an actual or simulated defect which is at least 
10 percent smaller  than the smallest  defect to be detected. 

The film shall be compatible with the sensitivity required i n  2.1. In general, finer 
detail is achieved by the use of finer grain fi lms with lower exposure indexes. If extreme magni- 
fication techniques a r e  required, the use of single emulsion f i lms is recommended. 

records (when specified) can be obtained (see 2 . 1 ) .  

Standards (XBS) Handbook 76 - X-Ray Protection: NBS Handbook 73 - Protection Against Radi- 
ations From Sealed Gamma Sources: Atomic Energy Commission Book Title 10: Par t  20 - Stand- 
a rd  for  Protection Against Radiation, Par t  30 - Licensing of By-product Material, Par t  31 - 
Radiation Safety Requirements for Radiographic Operations, 

2. 2 Film holder. A lightproof f i lm holder of low inherent filtration to radiation is recommended 

2 . 4  Film. 
I - 

2 . 5  Fionfilm techniques. Nonfilm techniques may be used if required sensitivity levels, and 

2.6 Personnel safety precautions. The safety precautions described in National Bureau of 

shall be complied with when applicable. 

3. PROCEDURE. 

3 . 1  Positioning of specimen. The leaded film holder is backed up by the lead plate (see 2. 2), 
and the specimen to be radiographed shall be placed i n  the position or positions specified in the 
inàividual specification. 

3 . 2  Exposure parameters,  The following exposure parameters may be varied to  obtain the 
radiugraphic quality specified in 2 .1 :  

a .  Source - íilm distance. 
b .  Kilovoltage or type of isotope. 
c ,  Millianiperage or source strength of isotope. 
d .  E.xposure time. 
E .  Film speed. 
i. Intensdying screen. 

METHOD 209 
18 May 1962 
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MIL-STD-202F NOTICE 7 M 99999LL 0 4 2 7 5 3 7  47T 

T!.l : #  :d.; sensi t ivi ty  is affected by the following: 

2 .  Focal spot size.  
b . Film grain size.  
c .  Nature of the specimen. 
d .  Placement of the specimen. 

Tht  - > E -  factors should be taken into consideration when determining the exposure parameters .  

C .  I '  C Intensifying screens.  In general, metallic intensifying screen6 should be used ai X-ray tube 
v,.;:cl<cs above 125 kilovolts to minimize fogging and for intensifying effects. 

r .  :. -, 1 dentdication of radiographs. Suitable means shall be employed to identîíy individual speci-  
~ ; t ; s  ur, t h e  radiographx record.  

3. 5 Marking of radiographed specimens, If required, suitable marking shall be specified in  the 
:ndìi.idual specification incùcating that specimens have been inspected radiographically. 

4. EVALUATONS.  The final image shall be examined with suitable viewing equipment, which 
clay include magnification, to determine such defects as improper positioning of elements, voids in 
encapsuiating or potting compounds; inhomogeneities in  materials;  presence of foreign materials;  
broker. elements; and other defects as specified i n  the individual specification. 

5 ,  SUMMARY. The following d e t a i b a r e  to be specified in  the individual specification: 

a 

b 

Required radiographic quality (see 2 . 1  and 4) .  

Image-quality indicator to be used (see 2 . 3 ) .  

c Records, i f  required fo r  nonfilm techniques (See 2 . 5 ) .  

d Position or positions of specimen (see 3. i). 

e Marking indicating that specimens have been radiographed, i f  required 
(see 3.  5). 

f Evaluation of images (see 4). 
(i) 
(2) Magnification, if required. 
( 3 )  

Specific kind of viewing equipment, if required. 

Defects to be sought in the specimen. 
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M I L - S T D - 2 0 2 F  N O T I C E  7 m 9997933 0427538 306 m 

RESISTASCE TO SOLDERING HEAT 

: PL'RPOSE. This test is performed for the purpose of determininc whether component par t s  
. .:.:thstand the effects of the heat to whirh the; \ v i l i  be subjected during the soldermc of their 

.. . . .  ::;ations bv solder dip. soldering iron. o r  solder wave techniques. The heat can he either 
. x c t e d  heat through the termination into the component part ,  o r  radiant heat enianatinc from 

- . &  solder bath when in close proximitv to the bod;. of the component part ,  or both. In  order to 
I -*.;!:4!sh a standard test procedure using simple and readily available equipment, the solder dip 

: 0 ;.:rd to radiated and conducted heat. The heat of soldering can cause solder reflou which niav 

.. : . - p . -  L .  ,dis making up the part .  such a s  loosening of terminations or windines. softenine of insuìa- 

- *::.1d is used a s  a reasonably close simulation of the conditions encountered in wave soldering i n  

.... a . ,... . t . the electrical characterist ics of the component part and may cause mechanical damage to the 

. . 
* .  :.. opening of solder seals.  and weakening of niechanical joints. 

2 .  APPARATUS. 

2 . 1  Solder pot. A solder pot, of sufficient size to accommodate the mounting board of procedure 
2 .  and to immerse the terminations to the depth specified for the solder dip without touching the 
:.l-:tom of the pot. shall be used. This apparatus shall be capable of maintaining the solder at the 
!experature specified. The solder bath temperature shall be measured in the center of the pot at 
3 depth of at least 1 2 inch. but no deeper than 1 inch helow the surface of the solder.  

2 . 2  Heat s inks  or shielding. The use of heat sinks o r  shielding. except for the board of proce- 
cu 'e  2 is prohibited except when it i s  a part of the component. "hen applicable. heat s inks o r  
s.-.;e!ding shall be specified in the individual specification. including all of the details. such a s  
:::aterialst dimensions. method of attachment. and location of the necessarv protection. 

S.? -our.tirF board. A .mmtinE board, in accordance wi,t?. KiL-F-181?7, P l a s t i c  Shee t ,  Laninated, 
Ttemce t tL%c ,  Glass Fiber Base, Epoxy-resin, 9 sq i a re  inches ( i . e . ,  3 x 3 ,  1 x 9, e t c . )  m i n h m  area, 
C.%k= +_em: heb. t h i c k ,  s h a l l  be used. 
izc: Cimie:er l a r g e r  t t a n  t h e  lead d i m e t e r .  

Component lead  holes  s h a l l  be d r i l l e d  f ro r  0.002 t o  0.02C 
Metd  e y e l e t s  or feed thrmg?.s s h a l l  not Se used. 

3 .  Alater laic 

3 . 1  Solder. The solder shall be lead-tin alloï uith a nominal tin content of 50 to 70 percent. 

3.2 Flus. A'hen flu. is used it shall conforiii to tvpe R of MIL-F-14256. F l u  Soldering. 
Liquid Base).  

4. Procedure. The test shall be performed on all solder terminations. attached to the component 
part. not specificall-v excepted i n  the individual specification. 

4 . 1  Solder dip. There are  tivo types of soldei. dip covered ir, this method a s  follnn-s: Procedure 
1 is ;? soldei- dip \::here the ter:i:;nations a r e  ¡:?:merseci i r  t h e  solder bath. Procedure 2 is a colder 
c',ip irhere the compo:ie:i! part  ir placet' 01; a niountinc ;?ozrd and the board :s 1nin:ersed i:: the solder 
bath siniularinr a solder w a v e  techi:iquc. Tne terixi:irttioiis shall be i::::?:erse? i n  the depth specified 
for: !ne solder dip ivithoüi touching the bottoii-i rif the ;sot. 
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4 . 1 . 2  Xire  leads. Wire leads shall be brought through the board holes and bent at least  30' f rom 
a line perpendicular to the board. t ead8  shall extend from O .  050 to O. 100 inch from the bottom of 
the board. Axial leads shall be bent at a 90" angle at a point between 0.06 and 0.08 inch from the 
b a y .  eselet fillet or weid unless otherwise specified (see figure 210-1). 

termination shall be retained. Pin leads shall not be cut or bent (see figure 210-1), 
4.1.3 Prn leads. Where the component is designed with rigid pin leads, the full length of the 

4 . 2  Preparation of solder bath. The molten solder shall be agitated to assure that the tempera- 
ture  is uniform. The surface of the solder shall be kept clean and bright. 

4 . 3  Application of flux. When flux is used, the terminations to be tested shall  be fmmersed in 
the flux (see 3.2), which is at room ambient temperature to the depth epecüied for the solder dip 
(see 4 . 4 ) .  The duration of the immersion shall be from 5 to 10 seconds. 

4 . 4  Solder dip. For procedure 1, the specified number of terminations (see 4) with a n y  special 
preparations (see 4.1.1) shall be immersed to  the depth specified by the individual specification. 
Terminations shall be immersed, simultaneously, if the geometry of the component par t  permits .  
For procedure 2 where the terminations are mounted on board material ,  they shall be immersed 
so that the bottom of the board rests on the molten solder.  The temperature of the solder and dura- 
tion of immersion and the immersion and emersion ra te  shall be selected from one of the five test  
conditions in table I.  

pz- 
condi t i on  Procedure 

1 

1 

2 

2 

TABLE I .  

imners ion 
Temperature dura t ion  

350' t10'C 3 + 1 / 2  seconds 

260' ?Soc  10 21 second 
(500' 29'F) 

260' 15'C j 10 22 seconds 
(500' 29'F) 

(662' 218'F) - 0  

I 
I 

260' 250C 
(500' z9'F) 

280' 25'C 
(536' 59°F) 

20 22 seconds 

- 
l m r s i o n  and 
ernersion r a t e  

1 +1/4 inch 
per second 

1 +1/4 inch 
per second 

- - -  
I 

30 22 seconds - - -  , 
I I 

260' 25'C 20 ti seconds ' 1 + 1 / 4  inch 
; per second 

I - (500' 29'F) i 

- 1 /  Test  condition E i s  preferred 

The test  condition letter shall be as specified in the individual specification. For specimens mounted 
on board material test condition E is preferred.  After the dip the specimens shall be allowed to cool 
and stabilize at room ambient conditions, for the time specified in the individual specification, be- 
fore  final examinztions and measurements a r e  made. 

METHOD 210A 
1 F, A;;?-:: 1973  
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MIL-STD-202F N O T I C E  7 77777LL 0 4 2 7 5 2 0  Tb4 

MIL -STD-202 F 
1 A p r i l  1083 

0.06 T O  0.08 INCH -it- (1 .52mm) ( 2 . 0 3 m m )  

A X I A L  L E A D S  - WIRE L E A D S  

I 

P I N  LEADS R A D I A L  L E A D S -  P I N  L E A D S  

D U A L  IN-LINE P A C K A G E  - RIBBON L E A D S  

FIGURE 210-1. Component lead and mounting examples.  

XETHOD 210 A 
i @  .4pril 1973 
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5 .  Exammations and measurements.  Examinations and measurements to  be made before and 
after the  tes t .  a s  applicable, shall be as specified m the mdividuai specification. 

5 .  1 Internal examination. Internal examination of the part shall be made after the tes t  to check 
for solder reflow or heat damage. 

6 .  Surnmarv.  The following details  are to be specified in the individual specification: 

a .  

b .  

d .  
e .  
f .  
g 
h 
i .  

C 

The use of heat sinks or shielding is prohibited except when they are part of the component 

Colder terminations that are not to be tested, if applicable (see 4). 
Special preparation of specimens if applicable (see 4 . 1 . 1 ) .  
Immersion of terminations in flux, if applicable (see 4 . 2 ) .  
Depth of immersion in the molten solder (see 4 . 4 ) .  
Test condition letter (see 4.4) .  
Cooling t ime pr ior  to final examinations and measurements (see 4.4) .  
Examinations and measurements before and after tes t ,  as applicable (see 5) .  
Method of internal inspection shall be as specified (see 5 . 1 ) .  

(see 2 . 2 ) .  

METHOD 21GA 
it3 Apri: i 9 7 3  

4 

. -.y 
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MIL-STD-202F NOTICE 7 99999LL 0427522 837 
VIL - STD-202 F 
1 April 1980 

1 

c 

METHOD 211A 

TERhilN AL STRENGTH 

1. PURPOSE, This test is performed to determine whether the design of the terminals  and their  
nie:;?od of attachment can withstand one or more of the applical4e mechanical stresses to which they 
u.::: he subjected during installation or disassembly i n  equipment. These s t r e s ses  must be withstood 
L;. t h e  component part without sustaining damage which would affect either the utility of the terminals 
or t h e  operation of the component part itself. Endence  of damage caused by this tes t  may not become 
evident until subsequent environmental tes ts  a r e  performed, such as seal, moisture resistance,  or 
11:~. Procedures a r e  established i n  this method fo r  testing wire-lead terminals, flexible-flat-strip 
CIP :ab-lead terminals,  and rigid-type terminals which a r e  threaded o r  have other arrangements for 
attaching conductors. The forces applied consist of direct axial, radial or tension pulls, twist, bend- 
ing torsion, and the torque exerted by the application of nuts o r  screws on threaded terminals.  These 
applied s t resses  will  disclose poor workmanship, faulty designs, and inadequate methods of attaching 
terminals to the body of the part .  Other evidence of damage may be disclosed by mechanical à is tor-  
tion of the part, breaking of seals,  cracking of materials surrounding the terminals,  o r  changes i n  
electrical characterist ics,  such as shorted or interrupted circuits and changes in resistance values. 

2 .  TEST CONDITIONS. 

2 . 1  Selection. In  this method there  a r e  five test conditions, A, B, C, D, and.E. The selection 
of test conditions to  perform the terminal-strength tes t  depends on the type of terminal to  be tested. 
The indi\.idual specification shall specify the test  condition required. The following is included as a 
g u d e  to be used, as applicable: 

Test condition A: Pull tes t  - also known as a tension or tensile tes t  for  terminals.  
It is usually applicable to most types of terminals.  

Test condition B: Flat-terminal bend tes t  - also known as a bend test. It is 
applicable to flexible-flat-strip or tab-lead terminals 
which can be bent by finger pressure.  

Test condition C: Wire-lead bend tes t  - also known as a lead-fatigue, ben4 or 
flexibility test .  I t  is applicable to solid-wire-lead terminals 
of limited ductility, such as nickel-alloy-type leads and 
those used in her metically-sealed component parts.  

Test condition D: Twist test - also known as a torsion test. It is usually 
applicable to  ductile, solid-wire-lead terminals intended 
fo r  wraparound connections. 

Test condition E: Torque test - It is applicable to rigid-type terminals having 
either external screw threads or threaded inserts which 
are located at the center of, the terminal, or to other 
nonwire, rigid-type terminals which should withstand 
the turning moment that results from a force applied from 
an off-center point on the terminal. 

3 .  PROCEDURE. One or more of the following test condition letters shall be specified i n  the 
individual specification: 

3.1 Test Condition A (pull test) .  

3.1.1 Method of holding. If the method o: h.r>lding or  clamping is pertinent, it shall be specified 
iri the indindual specification. 
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I ,  1 .  2 Applied force. The force applied to t h ( ,  ! t  :-::na1 shall be 1'2, 1, 2, 3, 5 ,  10, or 20 
p s ~ r - , d c .  a s  speclfied i n  the individual speclficatiu:.. 

2 .  1. 5 Direction of applied force.  The point of appkcation of the force and the force applied shall 
Le t h e  direction of the axes of the terminations, a s  shown on figure 211-1. 

3 .1 .4  Duration of applied force.  The force shall be applied gradually to the terminal and then 
maintained for a period of 5 t o  10 seconds. 

3 . 2  

3. 2 . 1  

Test  condition B (flat-terminal bend tes t ) .  

Starting position of terminal. P r io r  to the tes t ,  the terminal shaìl be observed to deter-  
mine if i t  i s  oriented in  its normal or unbent position, o r  i f  it is permanently bent out of position, 
as could occur as a result  of prior testing. 

3 .2 .2  Bending cycle. If the method of bending is not critical, the terminals may be bent by 
finger pressure through a bending cycle of three bends, as shown on figure 211-2. The bending cycle 
shall start  with a 4 5 '  bend to one side of the normal position. ií the terminal is already bent to an 
angle between O' and 4 5 '  to one side of the normal position prior to tes t ,  it shall be bent in the same 
direction until an ang;= of 45' is achieved, The terminal shall then be bent 90' in the opposite di- 
rection to  a point 45' on the opposite side of the normal position, and then back 45" to normal. If 
the method of bending is critical, the individual specification shall specify the method of bending and 
any f m u r e  required to control the point of application. The r a t e  of bending shall be approximately 
3 seconds per bend in each direction, 

3.2.  3 Xumber of bending operations. 
speciiied i n  the individual Specification. 

The number of bending operations shall be two o r  five, as 

3. 3 

3. 3 .1  Preparation of specimen, 

Test condition C (wire-lead bend test). 

A load of 1/4, 1,'2, 1, 5, or 10 pounds, as specified in the 
individual specification, shall be suspended from the terminal. The load selected shall  be that 
closest in value to one-half the load applied during the pull test. The body of the component part 
shall be held with a suitable clamping or attaching device, s o  that the terminal is in its normal posi- 
tion with respect to the component part. The load shall  be suspended at  a point within 1/4 inch from 
the free end of the terminal. 

3 .3 .2  Bending cycle. The body of the component part shall be slowly inclined so as to bend the 
termxìal through 90' and then return it ' to normal position, as shown on figure 211-3. This entire 
action shall be limited to  one vertical plane, A bend through 90" and return to normal position shall 
be àefined a s  one bend. 
stricted such that the bend s t a r t s  3,'32 ? 1/32 inch from the body of the component part. The ra te  of 
bendìng shall be approximately 3 seconds per bend in each direction. 

Consecutive bends shall be i n  the same direction. The load shall be r e -  

3 .3 .3  

3. 4 

3 . 4 .  1 Preparation of specimen. 

Namber of bending operations, The number of bending operations shall be three.  

Test condition D (twist test). 

The solid-wire-lead terminal shall be ben: 50' at a point 1.'4 

The f ree  end of the terminal shall be 
inch from i ts  juncture with the body of the component part, as shown on figure 2 1 1 - 4 .  The r a d u s  of 
CUxaturE of the  90' bend shall be approximately 1 '32 inch. 
ciax-ed at a point 3 64 I 1 64 inch away f rom the bend, a r  shown on figure 211-4 .  
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3 . 4 . 2  Application of torsion. The body o! t h c  c mponent part or the clamped terminal shall  be 
rcjtatpd through 360' about the original axis o! the  bent terminal,  in alternating directions, for a 
total o! three rotations 1080', at the ra te  of approximately 5 seconds per  rotation, 

3. 5 Test condition E (torque test) .  

3 .5 .1  Direction and application of torque. The torque shall  be applied clockwise and then coun- 
terclockwise in a plane perpendicular to the axis oí the terminal,  as shown on figure 211-5. 

3 .5 .2  Duration of applied force. The force shall be applied gradually to  the terminal and then 
maintained for a period of 5 to 15 seconds. 

3 .5 .3  Screw-thread terminals,  When testing screw-thread terminals,  the torque, in  accordance 
with the terminal size,  shall be applied to the centerline of the terminal assembly, as follows: 

3. 5 , 4  Other nonwire, rigid-type terminals.  When testing other nonwire, rigid-type terminals,  
the amlied toraue is deDendent on the eauivalent diameter of the external portion of the terminal 

. A  ~ 
.~ 

assembly. Th; equival'ent diameter is defined as equal to twice the distance from the terminal axis 
t ú  the point of normal wire connection, as shown i n  the examples on figure 211-6. The torque shall  
be applied in  accordance with the equivalent diameter, as follows: 

Equivalent diameter Torque 
(inch) (ounce-inches) 

1 16 or less  - - - - - - - O 
..1 '16 to 1?8 incl - - - - - 8 
21 8 to 3/16 incl - - - - - 18 
:,3'16 t o  j,'16 incl - - - - - 40 
,%5 '16 tú 1 ' 2  incl - - - - - 80 
,1'2 - - - - - - - - - - - - As specified i n  the 

individual specification 

4 .  MEASI;REME?;TS. Measurements to  be made before and after the test, as applicable, shall 
be a s  specified i n  t he  individual specification. 

METHOD 211A 
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::';,IJlARY, The following detailsa:.( : - .  I ' . ( d  111 the individual specdication: 

:: Test condition le t ter(s)  (see 3). 

r .  If test concution letter A is specdied. 
(1) If pertinent, the method of holaiii; clamping (see 3.1.1). 
(2)  Whether applied force shall be 1 2, 1. 2, 3, 5, 10, or 20 pounds 

(see 3.1.2). 
1 

c .  If test condition letter B is specified: 
(1) 
(2)  

If cri t ical ,  the method of bending and fixture required (see 3.2.2). 
Whether number of bends shall be 2 or 5 (see 3.2.3). 

d .  If test  condition letter C is specified: 
Whether the load shall be 1 '4 ,  1 ' 2 ,  1, 5 ?  or  10 pounds (see 3 ,  3 .  1). (1) 

E .  If test  condition letter E is specified: 
(1) Torque to be applied to  nonwire, rigid-type terminals when equiL-alent 

diameter is greater  than 1 ' 2  inch (see 3.  5.4).  

f .  Measurements before and after tes t ,  a s  applicable (see 4). 
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I 

L O A D  11///1/ 

FIGURE 21111. Test condition A. 

COMPONENT PART 
ORIGINAL A X I S  

(a  1 I OF T E R M I N A L  
BENDING OF 
WIRE-LEAD 
T E R M I N A L  vfI+k+ - 
FOR TWIST -. 2 5 ( 665 ) - - W I R E - L E A D  

T W I S T  T E S T  T E R M I N A L  
(b )  

CHUCK ON SHAFT 

ROTATED THROUGH 360° 
I WHICH CAN BE - 

STEP I. BEND L E A D  WITH FINGERS, O V E R  
ROUNDED EDGE OF METAL P L A T E  A S  
SHOWN IN (a). 

STEP 2. CENTER COMPONENT PART IN CHUCK; 
SECURE LEAD IN CLAMP AS SHOWN IN(b). 

STEP 3, ROTATE CHUCK PART THROUGH 3 6 0 O A T  A 
RATE OF APPROXIMATELY 5 SECONDS PER 
360° ROTATION. SUCCESSIVE ROTAT IONS 
S H A L L  BE IN  ALTERNATE DIRECTIONS. A 

MIL -STD-202 F 
7 April 1980 

FIGURE 211-2. Test condition B. 

t 
LOAD 

FIGURE 211-3. Test conation C. 

U 
TOTAL OF THREE SUCH 360° ROTATIONS 
S H A L L  BE PERFORMED. DURING THIS TEST, 
THE CHUCK S H A L L  ROTATE AROUND AN 
AXIS WHICH I S  F IXED W I T H  RESPECT TO TORQUE 
THE PADDED CLAMP, OR VICE V E R S A . T H E  
CHUCK S H A L L  HAVE NO APPRECIABLE END 
PLAY DURING ROTATION. 

NOTE: 
Metric equivalents are i n  parentheses. 

FIGURE 211-4. Test condition D. FIGURE 211-5. Test csna l t ion  E. 
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w 4 k  

-ED=- 

?- 
NOTE: Equivalent diameter is twice the distance between 

the lines indicated by the arrows. 

FIGURE 211-6. Method of determining equivalent diameter. 
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SIETHOD 212A 

ACCELERATION 

1 PURPOSE. This test is performed for the purpose of determining the effects of acceleration 
-.: ..>s on component parts,  and to  verify the ability oí the component par ts  to  operate properly 
:-: i : , &  exposure to acceleration s t r e s s  such a s  would be experienced in a i rcraf t ,  missiles,  etc. 

Unless otherwise specified, the acceleration test  apparatus shall be the 
. :.:rduge-tWe and shall be capable of subjecting the test specimen to  the value of acceleration (g,) 

.:- +pecified in  3 ,  The acceleration gradient across  the specimen shall not exceed 15 percent of the 
- + t  cilied g level. 

! t ~ ~ t !  the specimen can be tested in both directions, 180 degrees  apart, of each of three mutually 
perpendicular axes,  unless otherwise specified. Pa r t s  with axial terminations weighing less  t h a n  
Cl. 5 ounce shall be soldered to stand-off terminals,  leaving a distance of O. 2 inch to O. 3 inch from 
!!ir point of emergence to the terminals.  Pa r t s  weighing O. 5 ounce and more shall be clamped 
9.1 as to avoid any s t r e s s  on the leads. Par t s  haxlng radial leads and those of unusual mass dis t r i -  
D.d:ion shall be mounted as specified in the individual specification. If loading, actuating, or polar- 
izing currents a r e  required, they shall be specified. Provisions shall be made far all electrical  
connections to be secure.  

2 .  APPARATUS. 
6' 

3 . 1  Mounting accessories.  Provisions shall be made to permit mounting by Le  normal means so 

3 .  PROCEDURE, The specimen under test  shall be mounted in a rigid position as specified i n  
2 . 1  and shall be subjected to one of the following test conditions, as specified in the individual speci- 
fication: 

3 . 1  Test condition A.  The specimen shall be subjected to 5 minutes acceleration of the specified 
"g" level in both directions of each of three mutually perpendicular axes for a total of 30 minutes at 
either 20, 5 0  o r  1OOg level. The acceleration measured at any point of the component par t  shall not 
exceed 15 percent of the "g" level. 

I 
3 . 2  Test condition B. The specimen shall be subjected for 1 minute at nominally 10,000 or 

20, OOOg in the direction as specified in the individual specification. The rate  of acceleration shall 
be increased smoothly from zero to the specified value in not less  than 20 seconds. The ra te  of 
acceleration shall be decreased smoothly to zero in  not less than 20 seconds. 

the individual Specification for 10 minutes in both directions of each  of three mutually perpendicular axes. 
The acceleration shall be increased smoothly from zero to  the specified value in  approximately 2 
minutes, The acceleration shall be decreased smoothly to zero in not less than 2 minutes. 

3 .  3 Test condition C. The specimen shall be subjected to the value of acceleration Specified in 

4. MEASUREMENTS. The measurements made before, during, or after ihe test shall be as 
specified. 

1 
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5 .  S;':,lFIIARY. The following detailsare to  be specúied  UI the individual specification: 

a .  

b .  

c .  

d .  

e .  

Mounting of specimens (see 2 . 1 ) .  

Electrical loading if applicable (see 2 . 1 ) .  

Test condition letter (see 3) .  

li test condition A is specified, the value of g (see 3 .  1).  

ïi test condition B is specified, the directions of apphcation of acceleration 

ï í  test condition C is specified, the value of acceleration (see 3 . 3 ) .  

and value of g (see 3 . 2 ) .  

f I 

g .  Measurements (see 4) .  
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SHOCK (SPECIFIED PULSE) 

1. PURPOSE. This tes t  is conducted for the purpose of determining the suitability of component 
pkrrs and subassemblies of electrical  and electronic components when subjected to shocks such as 
thsse which may be expected as a result  of rough handling, transportation and military operations. 
This test differs f rom other shock tes t s  in this standard in that the design of the shock machine is not 
specified, but the half-sine and sawtooth shock pulse waveforms are specified with tolerances. The 
frequency response of the measuring system is also specified with tolerances.  

_ _  2 .  APPARATUS. - 

2.1 
~- 

Shock machine. The shock machine utilized shall be capable of producingfhe specified input 
shock pulse as shown on figures 213-1 or  213-2, as applicable. The shock machine may be of the 
free  fall, resilient rebound, non-resilient, hydraulic, compressed gas, or  other activating types. 

2. I. 1 Shock machine calibration. The actual test  item, or a dummy load which may be either a 
rejected item or  a rigid dummy mass, may be used to  calibrate the shock machine. (When a rigid 
àummy mass is used, it shall have the same center of gravity and the same mass as that of the tes t  
item and shall be installed in  a manner s imilar  t o  that intended for  the test item. ) The shock machine 
shall then be calibrated for conformance with the specified waveform. Two consecutive shock appli- 
cations to the calibration load shall produce waveforms which fall within the tolerance envelope given 
on figures 213-1 or 213-2. The calibration load shall  then be removed and the shock tes t  performed 
on the actual tes t  item. U all conditions remain the same, other than the substitution of the tes t  item 
for the calibration load, the calibration shall then be considered to have met the requirements of the 
waveform. 

NOTE: It is not implied that the waveform generated by the shock machine will be the same when 
the actual test item is used instead of the calibration load. However, the resulting wave- 
form is considered satisfactory if the waveform with the calibration load was satisfactory. 

I 

2.2 Instrumentation. In order  to  meet the tolerance requirements of the tes t  procedure, the in- 
strumentation used to  measure the input shock shall  have the characterist ics specified in the follow- 
ing paragraphs. 

The frequency response of the complete measuring system, includ- 
ing the transducer through the readout instrument, shall be as specified by figure 213-3. 
2.2.1 Frequency response. 

2.2.1.1 Frequency response measurement of the complete instrumentation. The transducer- 
amplifier -recording system can be calibrated by subjecting the transducer to sinusoidal vibration5 of 
known frequencies and amplitudes for the required ranges s o  that the overall sensitivity curve can be 
obtained. The sensitivity curve, normalized to be equal to unity at 100 Hz, should then fall wit: i n  
the limits given on figure 213-3. 

2.2.1.2 Frequency response measurement of auxiliary equipment. if calibration factors given 
ior the accelerometer a r e  such that when used with the associated equipment it will not affect the 
overall frequency response, then the frequency response of only the amplifier-recording system may 
be determined, This shall be determined in the following manner: Disconnect the accelerometer 
from the input terminals of its amplifier, Connect a signal voltage source to these terminals.  The 
impedance of tne signal voltage source as seen by the amplifier shall be made as the impedance of 
the accelerometer and associated circuitry as seen by the amplifier. With the frequency of the s ig-  
rial voltage set at 100 Hz, adjust the magnitude of the voltage to be equal to  the product of the accel- 
erometer sensitivity and the acceleration magnitude expected during test conditions. Adjust  t h e  
system gain to a convenient value, Maintain a constant input voltage and sweep the input frequency 
m e r  the range irom 1. O to 9, O00 Hz,  or 4 to 25.000 Hz, a s  applicable, depending on duration of 
prise. Thé frequency response i n  t e rms  of dB shall be within the limits given on figure 213-3. 
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N AMOUNT .IBA 

SINE WAVE ( IDEAL). 

E TRANSLATED 

SINE WAVE TRANSLATED 
BY AN AMOUNT .IBA 

SINE WAVE ( IDEAL). 

O 

- .OSA 

NOTE: 
The oscillogram should include a t ime about 3D long with the pulse located 
approAmately in the center,  The integration to determine velocity change 
should extend from .4D before the pulse t o  . l D  bevond the pulse. The 
acceleration amplitude of the ideal half sine pulse is A and i t s  duration is 
D, A n y  measured acceleration pulse which can be contained between the 
broken Line boundaries i s  a nominal half sine pulse of nominal amplitude A 
a:id nominal duration D. The velocity-change associated with the measured 
acceleration pulse is V .  

FIGURE 213-1. Tolerances for half sine shock Pulse. 
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,Ai P 

t-b .85P 
I / ’ 

+ . l S  P \ ’ IDEAL SAWTOOTH PULSE 

/ .O7 D 
k- .O7 0 
I 

VA = PD/2 
v = v,+,iox 

NOTE: 
The oscillogram should include a t ime about 3D long with the pulse 
approximately in the center.  The integration to determine the velocity 
change should extend from ,4D before the pulse to , 1D beyond the pulse. 
The peak acceleration magnitude of the sawtooth pulse is P and i ts  
duration is D. Any measured acceleration pulse which can be contained 
between the broken line boundaries is a nominal terminal-peak sawtooth 
pulse of nominal peak value, P, and nominal duration, D. The velocity- 
change associated with the measured acceleration pulse i s  V. 

FIGURE 213-2, Tolerances for terminal-peak sawtooth shock pulse. 

Provided by IHS
Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
`
,
,
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



_ _ ~  ~ - - ~ _ _  __--_ ~ ~ _ _  

MIL-STD-202F N O T I C E  7 m 9999933 0427533 bL2 m 

Lu 
> 

X 
0 V 

P 
N 

E 
! 

ri) 

4 

W W b  
rild 

Provided by IHS
Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
`
,
,
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



MIL-STD-202F NOTICE 7 = 9997911 Oq27534 557 

MI L - STD-2 O2 F 
1 A p r i l  1980 

2 2.2 Transducer. The fundamental resow:: : r t q a e n c y  of the accelerometer shall be greater  
h r .  30. O00 Hz, when the accelerator is emplo\-ez .J: :!-,e shock sensor,  

2.2.3 Transducer calibration. Transducers Shad!: be calibrated in accordance with ASA STD 
S2.2-1959. The accuracy of thecalibration method shall be at  least  k 5  percent over the frequency 
range of 2 to 5,000 Hz. "ñe amplitude of the transducer being calibrated shall also be 5 5  percent 
over the frequency range of 4 to 5,000 Hz. 

2 . 2 . 4  Linearity. The signal level of the system shall be chosen so that the acceleration pulse 
operates over the linear portion of the system. 

2.2.5 Transducer mounting. When conformance to 2.3 is required, the monitoring transducer 
shall be rigidly secured and located as near as possible to an attachment point of thcIpecimen but 
not on the specimen itself. 

2 . 3  Application of shock measuring instrumentation. Shock measuring instrumentation shall  be 
utilized to determine that the correct  input shock pulse is applied to the test  specimen. This is 
particularly important where a multi-specimen test  is made. Generally, the shock pulse should be 
monitored whenever there is a change in the test setup, such as a different tes t  fixture, different 
component (change in physical characteristics), different weight, different shock pulse (change in 
pulse shape, intensity, o r  duration) or different shock machine characteristics. It is not mandatory 
that each individual shock be monitored, provided that the repeatability of the shock application as 
specified in 2 . l .  1 has been established. 

3. SHOCK PULSES. Two types of shock pulses, a half-sine shock pulse and a sawtooth shock 
pulse, a r e  specified. The pulse shape and tolerances a r e  shown on figures 213-1 and 213-2, re- 
spectively. For  single degree of freedom systems, a sawtooth shock pulse can be assumed to  have 
a damage potential at least as great as that of a half-sine pulse i f  the shock spectrum of the sawtooth 
pulse is everywhere at least as great as that of the half-sine pulse. This condition will exist for  two 
such pulses of the same duration if over most of the spectrum the acceleration peak value of the 
sawtooth pulse is 1 . 4  t imes the acceleration peak value of the haif-sine pulse. 

The half-sine shock pulse shall be as indicated on figure 213-1. The 
velocity change cf the pulse shall be within = 10 percent of the  velocity change of the desired shock 
pulse. The velocity change may be determined either by &rect  measurement, indirectly, o r  by 
integrating (graphically or  electrically) the a rea  (faired acceleration pulse may be used for the graph- 
ical  representation) under the measured acceleration pulse, 
l ess  than 3 milliseconds duration the following tolerances should apply: The faired maximum value 
of the measured pulse shall be within 5 2 0  percent of the specified ideal pulse amplitude, its duration 
shall be within r: 15 percent of the specified ideal pulse duration, and the velocity-change associated 
with the measured pulse shall be within 110 percent of Vi = 2 A D/n , See figure 213-1. The mea- 
sured pulse will then be considered a nominal half-sine pulse with a nominal amplitude and duration 
equal to respective values of the corresponding ideal half-sine pulse. The duration of the measured 
puise shall be taken as Dm = D(, lA)/ ,  94; where D(. 1A) is the t ime between points at .1A for the 
faired measured acceleration pulse. 

The ideal half-sine pulse. 

I 

3 .1  Half sine shock pulse. 

For half-sine acceleration pulses of 

3.1.1 An ideal half-sine acceleration pulse is given by the solid 
curve. See figure 213-1. The measured acceleration pulse must lie within the boundaries given by 
the broken lines. In addition, the actual velocity-change of the shock must be within 10 percent of 
the ideal velocity-change, The actual velocity-change cah be determined by direct measurements, 
or from the area under the measured acceleration curve. 
\'i = 2AD 7 : where A is the acceleration amplitude and D is the pulse duration of the ideal pulse. 

3 . 2  
::y change of the fai red measured pulse shall be within = 10 percent of the velocity change of the ideal 
p!.lk€, 

The ideal velocity-change is equal to 

Sawtooth shock pulse. The sawtooth pulse shall be a s  indicated on figure 213-2. The veloc- 
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- !  . The ideal terminal-peak sawtooth .Ar , " i  .I *+rn~ina l -peak  sawtooth acceleration pulse IS 
.- - .  I 8 . t!ìe solid line. See figure 213-2. T h 6  7 I acceleration pulse must be within the 
: I  .: .:.:::es given bv the broken l ines.  In add:! ,  . 

! 8 *  .\ :**;L? 10 percent of the ideal value. 
E , ~  . :~ . ï rements ,  or f rom the area under the meas ï rc -  deceleration curve.  
: Y  -?:al to Vi  = PD,"2; where P is the peak value of acceleration. and D is the pulse duration. 

. , ? t u a l  velocitv-change of the shock pulse mus t  

The ideal velocitv-change 
The ac:z;:.  I 6 - i  r i t \ . -change can be determined from direct 

condition 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
U 

4 PROCEDURE. The test specimen shall be xciuzied as  specified in the con;pone?,t specification. 
\i?.e;e\*er possible, the test load shall be distributea uniformly on the test platform rn order to min i -  
T . :ZF  :he effects of unbalanced loads. 

1 

4 .  1 Basic design tes t .  Three shocks in each direction shall be applied along the three mutuallv 
perpendicular axes of the test specimen (18 shocks).  If the test specimen is normally mounted on 
~-;hrat ior ,  isolators, the isolators shall be functional d u r i n g  the tes t .  The specified test pulse fhalf- 
S L T . ~  or  sawtooth pulse) shall be in accordance w i t h  figures 213-1 and 213-2. respectively, and shall 
ha1.e a duration and peak value in accordance with one of the test conditions of table 21 3- 1. 

TABLE 213-1. Test condition values. 

Peak value 
k's) 

50 
75 

1 O0 
5 O0 

1.000 
1,500 

50 
75 

1 O0 
30 
30 

Normal 
duration (Dì (MS) 

11 
6 
6 
1 
O. 5 
O .  5 

31 
6 
6 

11 
I l  

Velocib 
hange (Vi) ft sec  

~~ ~~ ~ 

Half -sine 
Half-sine 
Half-sine 
Half-sine i ' 2  

Sawtooth 2 ' 
Sawtooth z 
Half-sine 
Sawtooth 

11 .3  
9 .2  

1 2 . 3  
10.2 
30.2 
15.4 
8.8 
7 . 2  
9.7  
6.8 
5 . 3  

- 1. For haif-sine shock pulses of less  than 3 milliseconds duration. it i s  not required 
that the envelope fall within the tolerances specified on figure 213-1. The faired 
amplitude of the measured pulse shall be within = 2 0  percent of the ideal amplitude. 
The measured duration shall be within -15 percent of the specified amplitude dura- 
tion. The velocity change of the faired measured pulse shall be within = 10 percent 
of the ideal pulse. The duration of the pulse shall be measured at  the O .  1A point on 
the pulse. The duration of the pulse shall be the'duration measured at the O .  1A 
point divided bv . 94. 
semiconductors. 

- 2 Test conditions G, H, and I (sawtooth) waveforms a re  preferred,  except for semi- 
conductors. for which test conditions D, E, and F (half-sine) a r e  preferred.  

- 3 For test condition D. Where the weight of multi-specimen and fixtures exceeds 
150 pounds, there is a question as to whether the shock pulse is  properlv transmitted 
to all specimens. Due consideration should be given to the design of the test fixture 
to assure  the proper shock input to each specimen. This also applies to  test  condi- 
tions E and F except that where the weight of the multi-specimen and fixtures 
exceeds 25 pounds. 

5. MEACLREMENTS. Measurements a r e  to be made before and afte:. t 2 E  required nn:ì?ber of 

Test conditions D, E, and F a re  principally applicable to 

shocks unless otherwise specified. and during the test if specified. 

6 .  SLWMARY, The following details a r e  to be specified in the hd!\.idi;ai specificatioi: 

a .  Mounting method and accessories (see 2 . 2 . 5  anci 4 ! .  

b.  Test condition letter (see 4 .  1). 

c .  Neasurements before. during, and  after the test (see 5 ' , .  

METHOD 213B 
I .,.#.,- : e  Xpr:. : ? I s  6 

Provided by IHS
Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
`
,
,
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



~ I 

~~ ~ - - - 
MIL-STD-202F N O T I C E  7 9999911 0427536 321 m 

H I L - S T D - 2 0 2 F  
1 A p r i l  1 9 8 0  

M E l H O D  214A 

RANDOM V I B R A T I O N  

1. PURPOSE. T h i s  t e s t  i s  c o n d u c t e d  f o r  t h e  p u r p o s e  o f  d e t e r m i n i n g  t h e  a b i l i t y  o f  
c o m p o n e n t  p a r t s  t o  w i t h s t a n d  t h e  d y n a m i c  s t r e s s  e x e r t e d  b y  r a n d o m  v i b r a t i o n  a p p l i e d  
b e t w e e n  u p p e r  and  l o w e r  f r e q u e n c y  l i m i t s  t o  s i m u l a t e  t h e  v f b r a t i o n  e x p e r i e n c e d  i n  
v a r i o u s  s e r v i c e  f i e l d  e n v i r o n m e n t s .  Random v i b r a t i o n  i s  c h a r a c t e r i s t i c  o f  m o d e r n  
f i e l d  e n v i r o n m e n t s  p r o d u c e d  b y  m i s s i l e s ,  h i g h - t h r u s t  j e t s  a n d  r o c k e t  e n g i n e s .  I n  
t h e s e  t y p e s  o f  e n v i r o n m e n t s ,  t h e  random v i b r a t i o n  p r o v i d e s  a mare r e a l i s t i c  t e s t .  
F o r  d e s i g n  p u r p o s e s ,  h o w e v e r ,  d s w e p t  f r e q u e n c y  s i n u s o i d a l  t e s t  mry y i e l d  more  
p e r t i  n e n t  d e s i g n  i n f o r m a t i o n .  

2.  APPARATUS. 

2 . 1  V i b r a t i o n  s y s t e m .  The v i b r a t i o n  s y s t e m ,  c o n s i s t i n g  o f  t h e  V i b r a t i o n  m a c h i n e ,  
t o g e t h e r  w i t h  i t s  a u x f l t a r y  e q u i p m e n t  s h a l l  b e  c a p r b l c  o f  g e n e r a t i n g  a r a n d o m  
v i b r a t i o n  f o r  w h i c h  t h e  m a g n i t u d e  h a s  a g r u s s i a n  ( n o r m a l )  a m p l i t u d e  d i s t r i b u t i o n ,  
e x c e p t  t h a t  t h e  a c c e l e r a t i o n  m a g n i t u d e s  o f  t h e  peak  v a l u e s  may b e  l i m i t e d  t o  a 
min imum o f  t h r e e  t i m e s  t h e  rms ( t h r e e - s i g m a  ( U )  l i m i t s ) .  The  m a c h i n e  s h a l l  b e  
c a p a b l e  o f  b e i n g  e q u a l i z e d  so t h a t  t h e  m a g n i t u d e  o f  i t s  s p e c t r a l  d e n s i t y  c u r v e  w i l l  
be b e t w e e n  s p e c i f i e d  l i m i t s  ( f o r  e x a m p l e ,  s e e  f i g u r e s  2 1 4 - 1  a n d  2 1 4 - 2 )  when t h e  t e s t  
i t e m ,  o r  a s u b s t i t u t e  e q u i v a l e n t  mass,  i s  a p p r o p r i a t e l y  s e c u r e d  t o  t h e  v i b r a t i o n  
q a c h i n e .  The e q u a l i z a t i o n  o f  a n  e l e c t r o - d y n a m i c  v i b r a t i o n  m a c h i n e  s y s t e m  i s  t h e  
a d j u s t m e n t  o f  t h e  g a i n  o f  t h e  e l e c t r i c a l  a m p l i f i e r  and  c o n t r o l  s y s t e m  so t h a t  t h e  
r a t i o  o f  t h e  o u t p u t  v i b r a t i o n  a m p l i t u d e  t o  t h e  i n p u t  s i g n a l  a m p l i t u d e  i s  o f  a 
c o n s t a n t  v a l u e  ( o r  g i v e n  v a l u e s )  t h r o u g h o u t  t h e  r e q u i r e d  f r e q u e n c y  s p e c t r u m .  

2 .1 .1  C o n t r o l  and  a n a l y s f s  o f  v i b r a t i o n .  

a. S p e c t r a l  d e n s i t y  c u r v e s .  The o u t p u t  o f  t h e  v i b r a t i o n  m a c h i n e  s h a l l  b e  
p r e s e n t e d  g r a p h i c a l l y  a s  p o w e r  s p e c t r a l  d e n s i t y  v e r s u s  f r e q u e n c y .  A/ The 
s p e c t r a l  d e n s i t y  v a l u e s  s h a l l  b e  w i t h i n  + 4 0  a n d  -30 p e r c e n t  ( t 1 . 5  dB)  o f  t h e  
s p e c i f i e d  v a l u e s  b e t w e e n  a l o w e r  s p e c i f i e d  f r e q u e n c y  a n d  1 ,000 Hz, a n d  
w i t h i n  + l o 0  a n d  -50 p e r c e n t  ( i 3  dB)  o f  t h e  s p e c i f i e d  v a l u e s  b e t w e e n  1,000 
a n d  2,000 Hz. A f i l t e r  b a n d w i d t h  w i l l  b e  a maximum o f  1/3 o c t a v e  o r  a 
f r e q u e n c y  o f  2 5  Hz,  w h i c h e v e r  i s  g r e a t e r .  

1 - / Power  s p e c t r a l  d e n s i t y  i s  t h e  mean s q u a r e  v a l u e  o f  a n  o s c i l l a t i o n  p a s s e d  b y  
F o r  t h i s  a p p l i c a t i o n  i t  i s  a n a r r o w - b a n d  $ i l t e r  p e r  n i t  f i l t e r  b a n d w i d t h .  

e x p r e s s e d  i n  g r a v i t a t i o n a l  u n i t s  p e r  number  o f  c y c l e s  o f  f i l t e r  b a n d w i d t h .  
The s p e c t r a l  d e n s i t y  c u r v e s  a r e  u s u a l l y  p l o t t e d  e i t h e r  o n  a l o g a r i t h m i c  
s c a l e ,  o r  i n  u n i t s  o f  d e c i b e l s  ( d B ) .  The number  o f  d e c i b e l s  i s  d e f i n e d  b y  
t h e  e q u a t i o n :  

e x p r e s s e d  a s  6 / f  w h e r e  G Y / f  i s  t h e  mean s q u a r e  v a l u e  o f  a c c e l e r a t i o n  

dB = 1 0  l o g  - = 20 l o g  
G 2 r / f  r /JT 

The rms v a l u e  o f  a c c e l e r a t i o n  w i t h i n  a f r e q u e n c y  b a n d  b e t w e e n  f l  and  f 2  i s :  

w h e r e  G 2 r / f  i s  a g i v e n  r e f e r e n c e  v a l u e  o f  p o w e r  s p e c t r a l  d e n s i t y ,  u s u a l l y  
t h e  maximum s p e c i f i e d  v a l u e .  
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b. D f s t r f b u t i o n  c u r v e s .  A p r o b a b i l l t y  d e n s i t y  d f s t r l b u t i o n  c u r v e  may b e  
o b t a f n e d  a n d  c o m p a r e d  w l t h  a g a u s s f a n  d i s t r l b u t i a n  c u r v e .  The 
e x p e r i m e n t a l l y  o b t a i n e d  c u r v e  s h o u l d  n o t  d l f f e r  f r o m  t h e  g a u s s l a n  c u r v e  b y  
more  t h a n  * l o  p e r c e n t  o f  t h e  maximum v a l u e .  

2 .2  Monf t o r i n  M o n i t o r i n g ’ f n v o l v e s  meaSUr€+Rents  o f  t h e  v f b r a t i o n  e x c i t a t f o n  a n d  
l 

o f  t h e  m e r f o r m a n c e .  
s p e c f m c n  m a y  b e  m o n l t o r e d  d u r l n g  t h e  t e s t .  The d e t a i l s  o f  t h e  n o n l t o r f n g  c i r c u i t ,  
i n c l u d i n g  t h e  m e t h o d  a n d  p o i n t s  o f  c o n n e c t i o n  t o  t h e  s p e c f m e n ,  s h a l l  b e  s p e c f f i e d .  

2 . 2 . 1  V i b r a t i o n  f n p u t .  The v i b r a t i o n  m a g n f t u d e  s h a l l  b e  m o n f t o r e d  on a v i b r a t i o n  
m a c h i n e ,  o n  m o u n t i n g  f i x t u r e s ,  a t  l O C a t l O n S  t h a t  a r e  a s  n e a r  a s  p r a c t i c a l  t o  t h e  t e s t  
i t e m  m o u n t i n g  p o f n t s .  When t h e  v f b r a t l o n  i n p u t  I s  m e a s u r e d  a t  m o r e  t h a n  o n e  p o l n t ,  
t h e  m in imum f n p u t  v i b r a t f o n  s h a l l  n o r m a l l y  b e  made t o  c o r r e s p o n d  t o  t h e  s p e c i f i e d  
t e s t  c u r v e  ( s e e  f f g u r e s  2 1 4 - 1  a n d  2 1 4 - 2 ) .  F o r  m a s s i v e  t e s t  I t e m s  a n d  f l x t u r e s ,  a n d  
f o r  l a r g e  f o r c e  e x c i t e r s  or  m u l t i p l e  v i b r a t i o n  e x c i t e r s ,  t h e  I n p u t - c o n t r o l  v a l u e  may 
be an a v e r a g e  o f  t h e  a v e r a g e  m a g n f t u d e s  o f  t h r e e  o r  m o r e  i n p u t s .  A c c e l e r a t i o n s  i n  
t h e  t r a n s v e r s e  d l r e c t i o n ,  m e a s u r e d  a t  t h e  t e s t  I t e m  a t t a c h m e n t  p o i n t s ,  s h a l l  b e  
l i m í t e d  t o  100 p e r c e n t  o f  t h e  a p p l f e d  v i b r a t i o n .  The i n d i v l d u a l  s p e c i f i c a t i o n  s h a l l  
s p e c f f y  t h e  number a n d  l o c a t i o n  o f  t h e  t e s t  p o f n t s .  

3.  METHOD OF MOUNTING.  The s p e c i m e n s  s h a l l  b e  m o u n t e d  i n  a c c o r d a n c e  w i t h  t h e  
f n s t r u c t f o n s  i n  t h e  f n d i v f d u a l  s p e c f f f c a t l o n s .  The o r i e n t a t i o n  o f  t h e  s p e c i m e n  o r  
d f r e c t f o n ( s )  o f  t h e  a p p l f e d  v f b r a t i o n  m o t i o n  s h a l l  b e  as  s p e c i f i e d .  Any s p e c f a l  t e s t  
f i x t u r e s  or  j i g s  r e q u i r e d  t o  r u n  t h e  t e s t  s h a l l  b e  a s  s p e c i f i e d  I n  s u f f l c f e n t  d e t a l l  
I n  t h e  i n d i v i d u a l  s p e c f f f c a t i o n  t o  a s s u r e  r e p r o d u c i b i l i t y  o f  t h e  f n p u t  m o t i o n  a p p l i e d  
t o  t h e  s p e c i m e n ,  T h e s e  d e t a i l s  s h a l l  i n c l u d e  t h e  d i m e n s i o n s ,  t h e  m a t e r i a l s ,  t e m p e r ,  
e t c . ,  a s  a p p l i c a b l e .  

4.  PROCEDURE,  The s p e c i m e n ,  or  s u b s t i t u t e  e q u i v a l e n t  mass,  s h a l l  b e  m o u n t e d  i n  
a c c o r d a n c e  wf t h  3 a n d  t h e  m o n i t o r l n g  e q u i p m e n t  a t t a c h e d ,  i f  a p p l i c a b l e ,  f n a c c o r d a n c e  
w i t h  2.2.  The v i b r a t l o n  m a c h i n e  s h a l l  t h e n  b e  o p e r a t e d  a n d  e q u a l i z e d  or  c o m p e n s a t e d  
t o  d e l i v e r  t h e  r e q u f r e d  f r e q u e n c i e s  a n d  f n t e n s i t f e s  c o n f o r m i n g  t o  t h e  c u r v e s  
s p e c i f i e d  t e s t  c o n d i t i o n  I ,  f i g u r e  2 1 4 - 1 ,  or t e s t  c o n d i t i o n  I I ,  f i g u r e  2 1 4 - 2  ( s e e  
2 . 1 ) .  I f  t h e  o r d e r  o f  a p p l i c a t i o n  o f  t h e  d l f f e r e n t  d l r e c t f o n s  I s  c r i t i c a l ,  i t  a l s o  
s h a l l  b e  s p e c f f f e d  i n  t h e  i n d i v i d u a l  s p e c i f i c a t i o n .  The s p e c i m e n  s h a l l  t h e n  b e  
s u b j e c t e d  t o  t h e  v i b r a t i o n  s p e c i f i e d  b y  t h e  t e s t  c o n d l t l o n  l e t t e r  ( s e e  t a b l e s  2 1 4 - 1  
a n d  2 1 4 - 1 1 )  f o r  t h e  d u r a t i o n  a s  s p e c i f i e d  i n  t h e  I n d i v i d u a l  s p e c f f l c a t i o n :  

3 - m i n u t e s ;  1 5 - m f n u t e s ;  1 - 1 / 2  h o u r s ;  o r ,  El -hours ;  

Yhen r e q u f r e d  i n  t h e  i n d i v i d u a l  s p e c i f i c a t f o n ,  t h e  , 

I 

i n  e a c h  o f  t h r e e  m u t u a l l y  p e r p e n d f c u l a r  d i r e c t i o n s ,  a n d  I n  t h e  o r d e r  s p e c i f i e d  as  
a p p l i c a b l e .  The i e a s u r e n e n t s  made b e f o r e ,  d u r i n g ,  a n d  a f t e r  t h e  t e s t  s h a l l  b e  made 
i n  a c c o r d a n c e  w i t h  5 a n d  i f  t h e  s p e c l m e n  s h a l l  b e  m o n i t o r e d  d u r i n g  t h e  t e s t ,  t h e  
d e t a i l s  s h a l l  b e  a s  s p e c i f i e d  i n  2.2. 

t e s t  a s  s p e c f f i e d  i n  t h e  i n d i v i d u a l  s p e c l f l c a t i o n .  

s p e c i  f f c a t f  o n :  

5. MEASUREMENTS. M e a s u r e m e n t s  s h a l l  b e  p e r f o r m e d  b e f o r e ,  d u r i n g ,  a n d  a f t e r  t h e  

6. SUMMARY. The f o l l o w i n g  d e t a i l s  a r e  t o  b e  s p e c f f i e d  I n  t h e  i n d i v i d u a l  

a, M o n i t o r f n g  i n s t r u m e n t a t i o n ,  i f  a p p l f c a b l e  ( s e e  2.21. 

b, The number a n d  l o c a t i o n  o f  t e s t  p o i n t s  ( s e e  2.2.1) .  

c .  

d. T e s t  c o n d f t f o n  ( I  o r  I I ) ;  l e t t e r  ( A - K I ;  a n d  d u r a t f o n  o f  t e s t  ( 3 - m i n u t e s ,  

e. O r d e r  o f  a p p l l c a t l o n  o f  v f b r a t f o n  d i r e c t l o n ,  I f  a p p l l c a b l e  ( s e e  4 ) .  

f .  M e a s u r e m e n t s  b e f o r e ,  d u r f n g ,  a n d  a f t e r  t e s t  ( S e e  51. 

M e t h a d  o f  m o u n t i n g  a n d  o r i e n t a t i o n  ( s e e  3 ) .  

1 5 - n l n u t e s ,  1 - 1 / 2  h o u r s ,  o r  8 - h o u r s )  ( s e e  4 ) .  
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V i b r a t i o n  f r e q u e n c y  i n  Hz 

F I G U R E  2 1 4 - 1 .  T e s t  c o n d i t i o n  I ,  random v i b r a t i o n  t e s t - c u r v e  e n v e l o p e  
( s e e  t a b l e  2 1 4 - 1 1 .  

TABLE 2 1 4 - 1 .  V a l u e s  f o r  t e s t - c o n d i t i o n  I .  L/ 
1 C n a r a c t e r i  S t l  c s I 

I T e s t  I Power I O v e r a l l  1 
I I c o n d i t i o n  I s p e c t r a l  I 

I l e t t e r  I d e n s i t y  I I 
I I I I 

I 
I A I .o2 I 5 . 3 5  I 
I B I .O4 I 7 . 5 6  I 
I C I .O6 I 9 . 2 6  I 
I D 1 . 1  I . 1 1 . 9 5  I 
I E I . 2  I 1 6 . 9 1  I 
I F I . 3  I 2 0 . 7 1  1 
I G I . 4  I 2 3 . 9 1  I 
I H I . 6  I 2 9 . 2 8  I 
I J I 1.0 I 3 7 . 8 0  I 
I K I 1 . 5  I 4 6 . 3 0  I 
I I l I 

rms G 

- 1/ F o r  d u r a t i o n  o f  t e s t ,  see 4 .  
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I I L - S T D - 2 0 2 F  
1 April 1980 . 

V i b r a t i o n  f r e q u e n c y  i n  H z  

F I G U R E  2 1 4 - 2 .  T e s t  c o n d i t i o n  I I ,  random v i b r a t i o n  t e s t - c u r v e  e n v e l o p e  7 

TABLE 214-11. V a l u e s  f o r  t e s t - c o n d i t i o n  I I .  L/ 
1 C h a r a c t e r i s t i c s  
I I 

I 

I 
I O v e r a l l  

rms G I Power I T e s t  
s p e c t r a l  1 l e t t e r  I dens1 t y  

I 
I c o n d i t i o n  I I 

I I 
I I 

I A I 6.21 I I 
I 
I 

I 
.o2 
.O4 

I' 
B I 

I 
I 

. O 6  

I I 
.l 

C I 
.2 

I D. 

I 
I 

E I 

I 
I 

.3 

I 
I 

.4 
I F 

.6 
6 I 

I I 
I 

I 
1.0 

I H 

I 
1.5 

J I 
K I 

I 
F o r  d u r a t i o n  o f  t e s t ,  see 4. 

i I 

I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

ô. 78 
10.76 
13.89 
19.64 
24.06 
27.78 
34.02 
43.92 
53.79 
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MIL-STD-202F 
NOTICE 7 
28 March 1985 

METHOD 215E 

R E S I S T A N C E  T O  SOLVENTS 

1. PURPOSE,  The p u r p o s e  o f  t h i s  t e s t  i s  t o  v e r i f y  t h a t  m a r k i n g s  o r  c o l o r  c o d i n g  
w i l l  n o t  become i l l e g i b l e  o r  d i s c o l o r e d  o n  t h e  p a r t s  ( i n c l u d i n g  p r i n t e d  w i r i n g  
b o a r d s )  when s u b j e c t e d  t o  s o l v e n t s  n o r m a l l y  u s e d  t o  c l e a n  s o l d e r - f l u x ,  f i n g e r p r i n t s ,  
a n d  o t h e r  c o n t a m i n a n t s  f r o m  p r i n t e d - w i r i n g  a n d  t e r m i n a l - b o a r d  a s s e m b l i e s ,  e t c .  

t y p i c a l  a n d  r e p r e s e n t a t i v e  o f  t h e  d e s i r e d  s t r i n g e n c y  a s  f a r  a s  t h e  u s u a l  c o a t i n g s  a n d  
m a r k i n g s  a r e  c o n c e r n e d .  Many a v a i l a b l e  s o l v e n t s  w h i c h  c o u l d  b e  u s e d  a r e  e i t h e r  n o t  
s u f f i c i e n t l y  a c t i v e ,  t o o  s t r i n g e n t ,  o r  e v e n  d a n g e r o u s  t o  humans when i n  d i r e c t  
c o n t a c t  o r  when fumes a r e  I n h a l e d .  The s o l v e n t s  h e r e i n  w i l l  n o t  c a u s e  d e l e t e r i o u s  
m e c h a n i c a l  o r  e l e c t r i c a l  damage, o r  d e t e r i o r a t i o n  o f  t h e  m a t e r i a l s  o r  f i n i s h e s .  

t o  a s s u r e  t h a t  c o n f i r c t r n g  r e q u i r e m e n t s ,  a s  f a r  a s  t h e  p r o p e r t i e s  o f  t h e  s p e c i f i e d  
f i n i s h e s  a n d  m a r k i n g s  a r e  c o n c e r n e d ,  a r e  n o t  i n v o k e d .  

I 
1.1 F o r m u l a t i o n  o f  s o l v e n t s .  The  f o r m u l a t i o n  o f  s o l v e n t s  h e r e i n  i s  c o n s i d e r e d  

1.2 Checks  f o r  c o n f l i c t s .  When t h i s  t e s t  i s  r e f e r e n c e d ,  c a r e  s h o u l d  b e  e x e r c i s e d  

I 2. MATERIALS. 

2.1 S o l v e n t  s o l u t i o n s .  The s o l v e n t  s o l u t i o n s  u s e d  i n  t h i s  t e s t  s h a l l  c o n s i s t  o f  
t h e  f o l l o w i n g :  

a .  A m i x t u r e  c o n s i s t i n g  o f  t h e  f o l l o w i n g :  
( 1 )  One p a r t  b y  vo lume o f  i s o p r o p y l  a l c o h o l ,  ACS ( A m e r i c a n  C h e m i c a l  

S o c i e t y )  R e a g e n t  Grade,  o r  i s o p r o p y l  a l c o h o l  p e r  TT-1-735,  g r a d e  A o r  
6 ,  a n d  

( 2 )  T h r e e  p a r t s  b y  v o l u m e  o f  m i n e r a l  s p i r i t s  p e r  TT-T-291, t y p e  I I ,  g r a d e  
A, o r  p e r  P-D-680, t y p e  I o r  t h r e e  p a r t s  b y  vo lume o f  a m i x t u r e  O f  80 
p e r c e n t  b y  v o l u m e  o f  k e r o s e n e  a n d  20 p e r c e n t  b y  vo lume o f  e t h y l b e n z e n e .  

b .  1-1-1 T r i c h l o r o e t h a n e .  
c .  A z e o t r o p e  m i x t u r e  ( F r e o n  TMC I/) o r  50.5 t 0 . 5  p e r c e n t  b y  w e i g h t  ( f i v e  p a r t s  

b y  v o l u m e )  o f  t r i c h l o r o t r i f l u o r o e t h a n e  ( F r e o n  TF l / )  a n d  49.5 t 0 . 5  p e r c e n t  
b y  w e i g h t  ( s i x  p a r t s  b y  v o l u m e )  o f  A C S  r e a g e n t  g r a d e  m e t h y l e n e  c h l o r i d e .  

d. A m i x t u r e  c o n s i s t i n g  o f  t h e  f o l l o w i n g :  g/ 31 
( 1 )  42 p a r t s  b y  v o l u m e  w a t e r  

( 3 )  1 p a r t  b y  vo lume o f  m o n o e t h a n o l a m i n e  
* ( 2 )  1 p a r t  b y  vo lume o f  b u t y l . c e l l o s o l v e  41 

2.1.1 S o l v e n t  s o l u t i o n s ,  s a f e t y  a s p e c t s .  S o l v e n t  s o l u t i o n s  l i s t e d  i n  a. t h r o u g h  
d .  a b o v e  e x h i b i t  some p o t e n t i a l  f o r  h e a l t h  a n d  s a f e t y  h a z a r d s .  
p r e c a u t i o n s  s h a l l  b e  o b s e r v e d :  

The f o l l o w i n g  s a f e t y  

a. A v o i d  c o n t a c t  w i t h  e y e s .  
b. A v o i d  p r o l o n g e d  c o n t a c t  w i t h  s k i n .  
c .  P r o v i d e  a d e q u a t e  v e n t i l a t i o n .  
d .  A v o i d  open  f l a m e .  
e. A v o i d  c o n t a c t  w i t h  v e r y  h o t  s u r f a c e s .  

2.2 V e s s e l .  The v e s s e l  s h a l l  b e  a c o n t a i n e r  made o f  n o n r e a c t i v e  m a t e r i a l ,  a n d  o f  
s u f f i c i m e  t o  p e r m i t  c o m p l e t e  i m m e r s i o n  o f  t h e  s p e c i m e n s  i n  t h e  s o l v e n t  
s o l u t i o n s  s p e c i f i e d  i n  2.1.  

1/ D u P o n t ' s  r e g i s t e r e d  t r a d e  name. z/ 
- 3/  

* 41 

B u t y l  c e l l o s o l v e  s h o u l d  b e  m i x e d  t h o r o u g h l y  w i t h  w a t e r  p r i o r  t o  a d d i n g  t h e  
m o n o e t h a n o l  ami n e .  
Norma l  s a f e t y  p r e c a u t i o n  f o r  h a n d l i n g  t h i s  s o l u t i o n  (e .g . ,  same a s  t h o s e  f o r  
d i l u t e d  ammonium h y d r o x i d e )  b a s e d  o n  O.S.H.A. r u l e s  f o r  m o n o e t h a n o l a m i n e .  
One p a r t  b y  vo lume o f  p r o p y l e n e  g l y c o l  m o n o m e t h y l e t h e r  may b e  u s e d  a s  a 
s u b s t i t u t e  s i n c e  b u t y l  c e l l o s o l v e  b e l o n g s  t o  a c l a s s  o f  o r g a n i c  s o l v e n t s  
r e c e n t l y  i d e n t i f i e d  a s  s u s p e c t  g e n o t o x i n s .  The E n v i r o n m e n t a l  P r o t e c t i o n  Agency  
h a s  n o t  y e t  d e t e r m i n e d  t h e  a c t i o n  t o  b e  t a k e n  r e g a r d i n g  t h e  m a n u f a c t u r e  a n d  u s e  
o f  t h i s  c l a s s  o f  p r o d u c t s .  

SUPERSEDES 
METHOD 215 D 
DATED 28 MARCH 1984 

1 METHOD 215E 
20 March 1985 

I -irr 
Provided by IHS

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
`
,
,
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



MIL-STD-202F NOTICE 7 m 9999933 0427543 799 m 

2.3 B r u s h .  The b r u s h  s h a l l  b e  a t o o t h b r u s h  w i t h  a h a n d l e  made o f  a n o n r e a c t i v e  
m a t e r i a i X e  b r u s h  s h a l l  h a v e  t h r e e  l o n g  r o w s ,  1 1/8 * 1 / 8  i n c h  i n  l e n g t h ,  o f  h a r d  
b r i s t l e s .  Each  r o w  s h a l l  c o n t a i n  e i g h t  t o  t e n  t u f t s ,  t h e  f r e e  e n d s  o f  w h i c h  s h a l l  
l i e  s u b s t a n t i a l l y  i n  t h e  same p l a n e .  The b r u s h  s h a l l  b e  u s e d  w i t h  a s i n g l e  s o l v e n t  
a n d  when t h e r e  i s  a n y  e v i d e n c e  o f  s o f t e n i n g ,  b e n d i n g ,  wear ,  o r  l o s s  o f  b r i s t l e s ,  i t  
s h a l l  b e  d i s c a r d e d .  

3 .  PROCEDURE. The s p e c i m e n s  s u b j e c t e d  t o  t h i s  t e s t  s h a l l  b e  d i v i d e d  i n t o  f o u r  
g r o u p s  o f  a p p r o x i m a t e  e q u a l  s i z e :  

a. The f i r s t  g r o u p  s h a l l  b e  s u b j e c t e d  t o  t h e  s o l v e n t  s o l u t i o n  s p e c i f i e d  i n  2 . l a .  
b .  The s e c o n d  g r o u p  s h a l l  b e  s u b j e c t e d  t o  t h e  s o l v e n t  s o l u t i o n  s p e c i f i e d  i n  

c .  The t h i r d  g r o u p  s h a l l  b e  s u b j e c t e d  t o  t h e  s o l v e n t  s o l u t i o n  s p e c i f i e d  i n  2 . 1 ~ .  
d. The f o u r t h  g r o u p  s h a l l  b e  s u b j e c t e d  t o  t h e  s o l v e n t  s o l u t i o n  s p e c i f i e d  i n  

2 . l b .  

2 . l d .  

The s o l u t i o n s  s h a l l  b e  m a i n t a i n e d  a t  a t e m p e r a t u r e  o f  25'C *5'C e x c e p t  f o r  s o l u t i o n  
d . ,  w h i c h  s h a l l  b e  m a i n t a i n e d  a t  a t e m p e r a t u r e  o f  63  C t o  70'C. 
b r i s t l e  p o r t i o n  o f  t h e  b r u s h ,  s p e c i f i e d  i n  2.3, s h a l l  b e  c o m p l e t e l y  i m m e r s e d  f o r  o n e  
m i n u t e  i n  t h e  s p e c i f i e d  s o l u t i o n  c o n t a i n e d  i n  t h e  v e s s e l  s p e c i f i e d  i n  2.2. 
I m m e d i a t e l y  f o l l o w i n g  i m m e r s i o n ,  t h e  s p e c i m e n  s h a l l  b e  b r u s h e d  w i t h  n o r m a l  h a n d  
p r e s s u r e  ( a p p r o x i m a t e l y  2 t o  3 o u n c e  p r e s s u r e )  f o r  t e n  s t r o k e s  o n  t h e  p o r t i o n  o f  t h e  
s p e c i m e n  w h e r e  m a r k i n g  h a s  b e e n  a p p l i e d .  I m m e d i a t e l y  a f t e r  b r u s h i n g  t h e  p r o c e d u r e  
s h a l l  b e  r e p e a t e d  t w i c e ,  f o r  a t o t a l  o f  t h r e e  i m m e r s i o n s ,  f o l l o w e d  b y  b r u s h i n g s .  The 
b r u s h  s t r o k e  s h a l l  b e  d i r e c t e d  i n  a f o r w a r d  d i r e c t i o n  a c r o s s  t h e  s u r f a c e  o f  t h e  
s p e c i m e n  b e i n g  t e s t e d .  A f t e r  c o m p l e t i o n  o f  t h e  t h i r d  i m m e r s i o n  a n d  b r u s h i n g ,  t h e  
s p e c i m e n s  s h a l l  b e  r i n s e d  i n  w a t e r  a n d  a l l  s u r f a c e s  a i r - b l o w n  d r y .  The s p e c i m e n s  
s h a l l  be e x a m i n e d  t o  d e t e r m i n e  t h e  e x t e n t ,  i f  a n y ,  o f  d e t e r i o r a t i o n  t h a t  h a s  o c c u r r e d .  

3 .1  O p t i o n a l  p r o c e d u r e  f o r  t h e  f o u r t h  g r o u p .  l h e  t e s t  s p e c i m e n s  s h a l l  be l o c a t e d  
o n  a t e s t  s u r f a c e  o f  known a r e a  w h i c h  i s  l o c a t e d  6 il i n c h e s  ( 1 5  t 2 . 5  c e n t i m e t e r s )  
b e l o w  a s p r a y  n o z z l e  w h i c h  d i s c h a r g e s  .16 *.O05 gpm ( 0 . 6  t 0 . 0 2  l i t e r s  p e r  m i n u t e )  o f  
s o l u t i o n  (2.l.d,) p e r  1 i n 2  ( 6 . 5  s q u a r e  c e n t i m e t e r s )  o f  s u r f a c e  a r e a  a t  a p r e s s u r e  
o f  20 * 5  l b f / i n  ( 1 3 8  i 3 4  k i l o p a s c a l ) .  l h e  s p e c i m e n s  s h a l l  be s u b j e c t e d  t o  t h i s  
s p r a y  f o r  a p e r i o d  o f  1 0  m i n u t e s .  A f t e r  c o m p l e t i o n  o f  t h e  s p r a y  e x p o s u r e ,  t h e  
s p e c i m e n s  s h a l l  b e  t h o r o u g h l y  r i n s e d  i n  w a t e r  a n d  a l l  s u r f a c e s  a i r - b l o w n  d r y .  I f  
t h i s  o p t i o n a l  p r o c e d u r e  i s  s p e c i f i e d ,  b r u s h i n g  o f  t h e  s a m p l e s  i n  t h e  f o u r t h  g r o u p  i s  
n o t  r e q u i r e d .  I f  a c o n f l i c t  a r i s e s  f r o m  t h e  u s e  o f  t h e  s p r a y  o p t i o n ,  t h e  b r u s h  
m e t h o d  o f  p a r a g r a p h  3 s h a l l  b e  u s e d  a s  t h e  r e f e r e e  p r o c e d u r e .  The m e a s u r e m e n t s  shown 
i n  p a r e n t h e s e s  a r e  n o t  e x a c t  e q u i v a l e n t s  a n d  a r e  shown f o r  c o n v e n i e n c e  o n l y .  

The  s p e c i m e n  a n d  t h e  

3.2 I m m e r s i o n  t e s t  f o r  componen ts  p r o t e c t e d  b y  s l e e v i n g  m a t e r i a l .  Components  
w h i c h  e m p l o y  a s l e e v i n g  m a t e r i a l ,  o v e r  t h e  m a r k i n g ,  s h a l l  be c o m p l e f e l y  i m m e r s e d  f o r  
t h i r t y  m i n u t e s  i n  t h e  s o l u t i o n s  s p e c i f i e d  i n  p a r a g r a p h  3 c o n t a i n e d  i n  t h e  v e s s e l  
s p e c i f i e d  i n  2 . 2 .  I m m e d i a t e l y  f o l l o w i n g  t h e  i m m e r s i o n  t h e  s p e c i m e n  s h a l l  be b r u s h e d  
f o r  t e n  s t r o k e s  o n  t h e  s l e e v i n g  d i r e c t l y  a b o v e  t h e  a r e a  o f  t h e  m a r k i n g .  l h e  s p e c i m e n  
s h a l l  be e x a m i n e d  t o  d e t e r m i n e  t h e  e x t e n t ,  i f  a n y ,  o f  d e t e r i o r a t i o n  t o  t h e  s l e e v i n g  
o r  m a r k i n g  t h a t  h a s  o c c u r r e d .  

* 3.3 Open c o n s t r u c t i o n  p a r t s .  M e c h a n i c a l  p a r t s  o f  open  c o n s t r u c t i o n ,  n o t  i n t e n d e d  
f o r  m o u n t i n a  o n  D r i n t e d  c i r c u i t  b o a r d s ,  a n d  s u s c e p t i b l e  t o  i n t e r n a l  damage b y  
i m m e r s i o n  i n  s o l v e n t s  s h a l l  b e  t e s t e d  b y  s o a k i n g  t h e  b r i s t l e  p o r t i o n  o f  t h e  b r u s h  
( n o t  i m m e r s i n g  t h e  p a r t )  a n d  t h e n  b r u s h i n g  t h e  p a r t  a s  s p e c i f i e d  i n  3.  

. 4. E X A M I N A T I O N  AND MEASUREMENTS.  A f t e r  s u b j e c t i o n  t o  t h e  t e s t ,  e v i d e n c e  o f  damage 
t o  t h e  d e v i c e  a n d  any  s p e c i f i e d  m a r k i n g s  w h i c h  a r e  m i s s i n g  i n  w h o l e  o r  i n  p a r t ,  
f a d e d ,  smeared,  b l u r r e d ,  o r  s h i f t e d  ( d i s l o d g e d )  t o  t h e  e x t e n t  t h a t  t h e y  c a n n o t  b e  
r e a d i l y  i d e n t i f i e d  f r o m  a d i s t a n c e  o f  a t  l e a s t  6 i n c h e s  w i t h  n o r m a l  r o o m  l i g h t i n g  a n d  
w i t h o u t  t h e  a i d  o f  m a g n i f i c a t i o n  o r  w i t h  a v i e w e r  h a v i n g  a m a g n i f i c a t i o n  n o  g r e a t e r  
t h a n  3X s h a l l  c o n s t i t u t e  a f a i l u r e .  

s p e c i  fi c a t i  on :  
5.  SUMMARY,  The f o l l o w i n g  d e t a i l s  a r e  t o  be s p e c i f i e d  i n  t h e  i n d i v i d u a l  

a .  The number  o f  s p e c i m e n s  t o  be t e s t e d .  
b .  O p t i o n a l  p r o c e d u r e s  f o r  t h e  f o u r t h  g r o u p  a l l o w e d  ( s e e  3 . 1 ) .  
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MI L-STD-202F 
1 A p r i l  1980 

METHOD 216 
16 April 19'3 

YE?MOD 216 

RESISTANCE TG SOLDER WAVE HEAT 

NOTICE 

Method 216 has been canceled e f f e c t i v e  16 April 1973. Use the  t e s t  cond i t ions  i n  method 210 i n  
Use the t a b l e  below for the  app l icab le  cross re ference.  l i e u  o f  the  t e s t  cond i t ions  o f  method 216. 

--- 
I 1 Use method 210 1 When method 216 

i s  spec i f ied 

l e s t  c o n d i t i o n  A 
Test c o n d i t i o n  B 
Test c o n d i t i o n  C 

Test  condi  t i o n  C 
l e s t  c o n d l t i o n  D 
Test condl  tlon E 

f l I L - S T D - 2 0 2 F  N O T I C E  7 W 9999933 0427542 625 

YE?MOD 216 

RESISTANCE TG SOLDER WAVE HEAT 

NOTICE 

Method 216 has been canceled e f f e c t i v e  16 April 1973. Use the  t e s t  cond i t ions  i n  method 210 i n  
Use the t a b l e  below for the  app l icab le  cross re ference.  l i e u  o f  the  t e s t  cond i t ions  o f  method 216. 

Use method 210 i s  speci f ied 

Test c o n d i t i o n  B 
Test c o n d i t i o n  C 

l e s t  c o n d l t i o n  D 
Test condl  tlon E 

' 

METHOD 216 
16 April 19'3 

1 

' 
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H I  L -STD-202F 
1 A p r i l  1980 

Y:'tl;> 217 

PARYICLE !Wo;' NSiSf DETECTION (PIND) 

1. PURPOSE. The purpose o f  t h i s  t e s ?  i s  t c  de tec t  t h e  presence of  f ree  moving P a r t i c u l a t e  
contaminants w i t h i n  sealed c a v i t y  dev i ces .  
and o t h e r  dev ices  where i n t e r n a l  mechanisrr, no ise  makes r e j e c t i o n  e x c l u s i v e l y  by th resho ld  l e v e l  
i m p r a c t l c a l .  Th l s  t e s t  method a l s o  may be used D r l o r  t o  f i n a l  s e a l i n g  i n  t h e  manufac tur ing  sequenae 
as a means o f  e l i m i n a t i n g  loose p a r t i c l e s  f r o r  t he  i n t e r i o r  of  t h e  dev ice .  

i n d i v i d u a l  U n i t s  or complete system may be made p r o v i d i n g  the  t e s t  requirements of paragraph 3 a r e  
m e t . )  

- k ! s  t e s t  method i s  s p e c i f i c a l l y  d i r e c t e d  toward r e l a y s  

2. APPARATUS. The bas l c  P I N D  system is comprised of  t he  f o l l o w i n g  components: ( S u b s t i t u t f o n s  o f  

a. V i b r a t i o n  power source c o n s i s t i n g  of  e l e c t r i c a l  d r i v e r  aud io  o s c i l l a t o r  and low frequency 

b.  
audio a m p l i f i e r .  

U l t r a s o n i c  sound d e t e c t i o n  System c o n s i s t i n g  o f  a c r y s t a l  t ransducer  w i t h  f requency response 
o f  36 kHt-44 kHz and assoc ia ted  t r a n s l a t o r  p r e a m p l i f i e r  capable of c o n v e r t i n g  t ransducer  

S m a l l  v i b r a t i o n  shaker o r  two shakers coupled toge the r .  
Osc i l loscope,  s i n g l e  beam, w i th  100 kH2 minimum bandwidth capable of  ex te rna l  synchroniza- 

Test f i x t u r e  t o  adapt t ransducer  t o  shaker head and i s o l a t e  i t  frorri ex te rna l  no i se  sources. 
Ho ld ing  f i x t u r e  designed t o  ho ld  f l a t  surface of u n i t  under t e s t  f i r m l y  aga lns t  t he  sensing 

Shock t e s t  f i x t u r e  (see f i gu re  217-3). 

Randon? v i  b ra  ti on genera t o r .  

Output t o  20 HZ-5 kHt.  
c.  
d. 

e. Audio speaker or headset. 
f. 
9. 

h .  
i. C a l i b r a t i o n  u n i t  pe r  3 . 1 ~ .  
j . 

t i o n .  

surface of t h e  t ransducer .  

3. PROCEDURE. Tes t  equipment s h a l l  be assembled as shown on f i g u r e  217-1. System c a l i b r a t i o n ,  as 
de f ined i n  3.lb, s h a l l  be performed a t  t h e  f o l l o w i n g  i n t e r v a l s :  

a. Each t ime  equipment i s  t u rned  on. 
b. Each change of opera tors .  
c. A t  I n i t i a l  and comple t ion  o f  t e s t  f o r  each group o f  dev ices .  
d.  Every f o u r  hours th roughout  t e s t i n g .  

Whenever system s e n s i t i v i t y  i s  found t o  be below s p e c i f i e d  minimum, a l l  u n i t s  t e s t e d  subsequent t O  
p rev ious  acceptable c a l l b r a t i o n  s h a l l  be re tes ted .  U n i t s  r e j e c t e d  f o r  p a r t i c l e  no i se  s h a l l  n o t  be 
reworked or r e t e s t e d  f o r  t he  purpose o f  acceptance. 
be r e t e s t e d  f o r  t h e  purpose of e l i m i n a t i n g  t h e  mechanism no ise .  

U n i t s  r e j e c t e d  f o r  excessive mechanism no ise  may 

3.1 C a l i b r a t i o n .  

a. 

b. 

Each u n i t  of t e s t  equipment s u b j e c t  t o  c a l i b r a t i o n  s h a l l  be main ta ined i n  accordance w i t h  

System c a l i b r a t i o n  s h a l l  c o n s i s t  o f  v e r i f y i n g  the  proper osc i l l oscope  p a t t e r n  w h i l e  
MIL-C-45662. 

c a l i b r a t i o n  u n i t  i s  being energ ized by the shaker head a t  the frequency and a c c e l e r a t i o n  
spec i f i ed  i n  3.2. 
i n t e r f e r e s  w i t h  proper performance o f  the  t e s t .  

(25 .4m)  o r  sma l le r )  which conta ins  a 60/40 so lde r  b a l l  w i t h  a diameter of  0.005". 
L i s t e n  t o  the  aud ib le  sound and observe the  osc i l l oscope  response t o  the  so lde r  b a l l .  

(25 .41m) o r  sma l le r )  which conta ins  no p a r t i c l e ,  and compare the  aud ib le  sound and the  
osc i l l oscope  response t o  the  r e s u l t s  o f  s tep  c .  t o  i nsu re  t h a t  p a r t i c l e s  a re  de tec tab le .  

C a l i b r a t i o n  s h o l l  a l s o  i n c i u d e  e l i n i n a t i o n  of extraneous no ise  which 

c .  Test t he  system Wi th  a con ta ine r  ( s i z e  approx imate ly  1/2"(12.7mn) x l " ( 2 5 . 4 m )  x 1"  

l e s t  the  system w i t h  a con ta ine r  ( s i z e  approx imate ly  1 /2 " (12 .7m)  x l " ( 2 5 . 4 m )  X 1 d. 

3.2 Test se tu  I The area i n  which the  PIND s y s t m  i s  used s h a l l  be c a r e f u l l y  se lec ted  t o  avo id  
externa? __7_e i n t e r  erence from e l e c t r i c a l  and mechanicai no ise  which w i l l  decrease the e f fec t i veness  of  
t ne  t e s t .  

a. Set audio o s c i l l a t o r  t o  27 21 H z .  
b,  
c .  heac. 

Ad jus t  audio a m p l i f i e r  t o  produce 3-50 < . X ' . ( l  . 7 & ~ 7 . ] - . : 4 " : : . 5 6 ~ ~ .  a?s;i?cement', a t  shaker 

CheCK mechanical anc e 'ec t r i ca ;  systerns t c  s i . i r i z e  backgrcvric nc ise .  B?:h;*z;-: ic?se 
Sho'? not  increase mcre tha r  3 d6 wher. Shak.er :s slocec :r oDera:ion terce;: Shòver 
reve rsa i  nc i se )  and t o t a !  systerr no ise  s ~ , e : ;  nc t  exceec 2i E i .  Acjus t  csci:1cscoDe 

NETHÛF. 2 i 7  
1 AFriì 1980 
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t r ace  t o  l ess  than 4 d i v i s i o r s  z .  .. ' c  - ?.i? center  shaker reversa l  no ise a s  shown on 
f i g u r e  217-2a. No o the r  no ise s c i t e :  s i ? : '  >e detectable.  

t o  produce random noise spikes o f  4 5  r i  -ìcimum ( f i g u r e  217-2c). 

1. 
t .  With c a l i b r a t i o n  u n i t  mounted on shaker v e ~ ? ~ . v  proper osc i l l oscope  and system s e n s i t i v i t y  

Adjust  audio output  t o  comfor tab le l e v e ' .  

. . I  . .  'est procedure. 

- - .  
< . '  . Oegausinq. Devices no t  i nco rpo ra t i ng  permanent magnets and devices being tes ted  p r i o r  t o  

f . * ? '  -.c;-etization s h a l l  be degaused p r i o r  t o  P I N D  t e s t i n g .  
~8 

;:7.C Lead 7r;tection. When a dev ice incorporates r e l a t i v e l y  l ong  and f l e x i b l e  leads, the  leads 
c - >  . 

- 1  i.-- . l be taken t o  prevent damage caused by resonance. 

sdt-iaie"aown(Par,graph 4b). Energize shaker and moni tor  f o r  v i s u a l  and aud ib le  evidence of loose 
i r t e r r i * ;  ma te r ia l  a s  evidenced by non-per iodic no ise spikes ( f i g u r e  217-2c). 
' I  :?::E f o r  r e j e c t i o n  whether o r  not  the i n d i c a t i o n  can be repeated. 

L ' : c ? ~  tes :  t o  proceed f o r  approximately 5 seconds. 

t: :-.E * > i s  o f  v i b r a t i o n  (see f i g u r e  217-3). 
<n, - . J , i c  - and n o n i t o r  f o r  an add i t i ona l  

I. :: If excessive mechanism noise occurs ( f i g u r e  217-2d) such t h a t  p a r t i c l e  no ise would be 
;?detectable, t he  f o l l o w i n g  a c t i o n  may be taken t o  reduce t h e  noise:  

: E  su i tab  e y res t ra ined  from s t r i k i n g  t h e  shaker / f i x tu re  o r  s t r i k i n g  each o the r  du r inc  t e s t .  

i e s t i n  . Mount u n i t  under t e s t  i n  the  center  of accoust ic  t ransducer w i t h  l a r g e s t  f l a t  - - -  

A s i n g l e  b u r s t  of no ise 

I f  no f a i l u r e  i s  detected, apply  a random accelera-  
z:r 3 seconds maximum o r  3 t o  5 shock pulses (no t  t o  exceed the  r a t i n g  of t he  dev ice)  perpendiculai  1 .  - r  L -  

Monitor f o r  5 seconds then repeat random v i b r a t i o n  o r  
5 seconds ( 3 0  seconds maximum per ax i s ) .  

, ̂ _.. 

a .  
b. 
c .  

g r a v i t a t i o n a l  s ide  component t o  the  shaker accelerat ion.  
d .  

f o r  a g iven device. 
E .  Cancel ou t  pe r iod i c  no ise .  

Reor ient u n i t  by r o t a t i o n  about the  shaker ax i s .  
Change shaker amplitude w i t h i n  t h e  spec i f i ed  l i m i t s .  
T i l t  shaker ax i s  o f f  v e r t i c a l  i n  any d i r e c t i o n  (no t  exceeding 30') t o  prov ide a 

With approval o f  the  procur ing agency, a d i f f e r e n t  t e s t  frequency may be establ ished 

:f no p a r t i c l e  i s  detected r o t a t e  u n i t  t o  another f l a t  surface p rov id ing  v i b r a t i o n  i n  a d i f f e r e n t  ax i s .  
s e e a t  above t e s t  f o r  no t  t o  exceed 30 seconds. Un i t s  s h a l l  no t  be tested w i t h  terminais  o r  o the r  
nor!-cavi ty po r t i ons  of the  assembly i n  contact  w i t h  the  t ransducer.  

- ,Brke< " P I N D  
3 . 3 . L  MaFkinq. 

Z . C . 5  Fa+ lec  u n i t s .  

I f  spec i f i ed  (see 4d), those u n i t s  which successful ly pass PIND t e s t  s h a l l  be 
or. any surface p rov id ing  e x i s t i n g  markings a re  no t  obscured. 

Those u n i t s  which e x h i b i t  e i t h e r  p a r t i c l e  noise o r  excessive mechanisr noise 
v ; ~ ' : ~ ,  c a n w t  Ye e l i r i n a t e d  a s  descr ibed i n  3 . 3 . 3  s h a l l  be r e j e c t e d  from the l o t .  

4. SUYI.:kRY. The fo l lowing d e t a i l s  a re  t o  be speci f ied i n  the  i n d i v i d u a l  spec i f i ca t i on :  

a .  
t .  &xes o f  v i b r a t i o n  i f  other  than speci f ied.  
c .  Test du ra t i on  i f  other  than speci f ied.  
G .  Test acceptance markinq i f  speci f ied,  
E .  

T e s t  frequency and acce le ra t i on  if other  than speci f ied.  

Freuiiency a n d  magi?itude G f  randos noise generator s h a l l  be speci f ied.  
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1 April 1980 

INPUT 
SIGNAL 

I AMPLIFIER I 

I I 

I SPEAKER/ HEADSET 

I 1 

4 I X DCR 

SHAKER 

- 

1 

I 

METHOD 217 
1 A p r i l  1980 
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a 

t::EpTANCE C R I T E R I A :  Each unit tested shall meet the acceptance. 

Shaker noise. 
Timebase adjusted to locate shaker reversal noise bursts at ends of oscilloscope trace. 
Test unit not mounted. 

a 

Inherent mechanical noise. 
base for each unit under test. 

Synchronized spike may appear at different locations on tim? 

b 

Particulate noise. 
disappear as test progresses. Unit i s  rejectable. 

Non-synchronized spikes of any magnitude appear randomly and may 

C 

Excessive mechanical noise. 
Dnit is rejectable. 

Synchronized trace masks M r e  than 50% o f  oscilloscope trace. 

d 

FIGURE 217-2. Representative oscilloscope traces. 
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A .  U n i t  u n d e r  test .  
B .  H o l d i n g  f ixture.  
C. H o l d i n g  s p r i n g .  
D .  A n g l e  i n d i c a t o r  & a d j u s t m e n t .  
E .  H o l d i n g  and d r o p i n g  p i n .  
F .  Droping arm. 

F I G U R E  217-3. Shock test  f i x t u r e .  

METHOC 217  
1 &Dril 108: 

5 
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CLASS 300 

ELE(TRICAL=CHARACTERISTICS TESTS 
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1 Apri l  1980 

hfETHOD 301 

DIELECTRIC WI THSTAYDIN G VOLTAGE 

i .  PURPOSE, The dielectric withstanding voltage tes t  (also called hgh-potential, over potential, 
\ ..l:+e-breakdown, o r  dielectric-strength tes t )  consists of the application of a voltage higher than 
: xed  voltage for  a specific t ime between mutually insulated portions of a component part or between 

ra:ed voltage and withstand momentary overpotentials due to  switching, surges, and other s imilar  
pscnomena. Although this test is often called a voltage breakdown or dielectric-strength test ,  it is 
tj: mended that this test  cause insulation breakdown or that it be used for detecting corona, ra ther  
;: serves  to determine whether insulating materials and spacmgs in the component part a r e  adequate. 
\ ï h e f i  a component part is faulty in these t e spec t s ,  application of the tes t  voltage will result in either 
d:sruptive discharge or deterioration. Disruptive dmharge is evidenced by flashover (surface dis- 
charge), sparkover (air discharge), or breakdown (puncture discharge). Deterioration due to excessive 
ieakage currents may change electrical  parameters  or physical characterist ics.  

a 1.-.tühted portions and ground. This is used to  prove that the component part  can operate safely at i t s  

1.1 Precautions. The dielectric withstanding voltage test should be used with caution particular-  
ly i n  inplant quality conformance testing, as even an overpotential less than the breakdown voltage 
%ay injure the insulation and thereby reduce its safety factor.  Therefore, repeated application of 
the test  voltage on the same specimen is not recommended. In cases when subsequent application of 
the test  potential is specified in the tes t  routine, it is recommended that the succeeding tes ts  be made 
at reduced potential. When either alternating-current (ac) or direct-current (dc) test voltages are 
used, care  should be taken to  be certain that the tes t  voltage is free of recurring transients or high 
peaks. Direct potentials are considered less damajgng than alternating potentials which a r e  equiva- 
lent in  ability to detect flaws in  design and construction. However, the latter a r e  usually specified 
because high alternating potentials a r e  more readily obtainable. Suitable precautions must be taken 
tct protect test  personnel and apparatus because of the h g h  potentials used. 

Dielectric behavior of gases,  oils, and solids is affected in various 
degrees by many factors, such as atmospheric temperature,  moisture, and pressure;  condition and 
form of electrodes; frequency, waveform, rate  of application, and duration of tes t  voltage; geometry 
of the specimen; position of the specimen (particularly oil-filled components); mechanical s t r e s ses ;  
and previous test  history. Unless these factors a r e  properly selected as required by the type of 
dielectric, or suitable correction factors can be applied, comparison of the resul ts  of individual 
dielectric withstanding voltage tes ts  may be extremely difficult. 

1 . 2  Factors affecting use. 
I 

2 .  APPARATUS. 

2 . 1  High-voltage source,  The nature of the potential (ac or dc) shall be a s  specified. When an 
alternating potential is specified, the test voltage provided by the high-voltage source shall be nom- 
irìally 60 her tz  in frequency and shall approximate, as closely as possible, a true sine wave in  form. 
Other commercial power frequencies may be used for inplant quality conformance testing, when 
specified. All alternating potentials shall be expressed as root-mean-square values, unless other - 
wise specified. The kilovolt-ampere rating and impedance of the source shall be such as to permit 
operation at all testing loads without serious distortion of the waveform and without serious change 
in  voltage for any setting. When the test  specimen demands substantial test source power capacity, 
the regulation of the source shall be specified. When a minimum kilovoltampere rating is required, 
it shall be specified. When a direct potential is specified, the ripple content shall not exceed 5 per- 
cent rnis  oí the test potential, When required, a suitabie current-limiting aevice shall be used to 
1;mit current surges to the value specified. 

2 .  2 I'oltage measuring device. A voltmeter shall be used to measare the applied i .c l :qe to an 
accuracy oi at least 5 percent. w l e s s  otherwise specified. When a transformer is used as  a high- 
wltage source of alternating potential, a voltmeter connected across  the pr imary siàe or across a 
tertiar:>. winciing may be useà provided it is previously determined that the  actual voltage across the 
test specimen w i ì l  be wth in  the allowable tolerance urAder a n y  normal load condition. 

1 
hIETHOD 301 
E Febraarï  I956 
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2 . 2  h a k a g e  current measuring device. When any  leakage current requirement i s  specified, 
a c c : : a h ; e  method shall be used to mea6ure the leakage current to an accuracy of at least 5 percent 
of the specified requirement. 

Suitable means shall be provided to indicate the occurrence of disruptive 
dischergr and leakage current in case it is not visually evident in the specimen. The voltage mea- 
suring aevice of 2.2 ,  the leakage current measuring device oí 2.3, or an appropriate indicator light 

2 . 4  Fault indicator. 

' or ar: overload protective device may be used for this purpose. ~ 

3.  PROCEDURE. 

3 . 1  Preparation. When special preparations or conditions such as special  tes t  fixtures, recon- 

Specimens shall be subjected io a test voltage of the magnitude and nature 

nections, grounding, isolation, or immersion in water are required, they shall be specified. 

3. 2 Test voltage. 
(ac or  dc) specified. 

3 , 3  Points of application. The tes t  voltage shall be applied between mutually insulated portions 
of the specimen or  between insulated portions and ground as specified. The method of connection of 
the test voltage to the specimen should be specified only when it is a signíficant factor. 

3 . 4  Rate of application. The test  voltage shall be raised from zero to the specified value as 
uniformly a s  possible, at a ra te  of approximately 500 volts ( r m s  or dc) per second, unless other- 
wise specified. At the option of the manufacturer, the tes t  voltage may be applied instantaneously 
during inplant quality conformance testing. 

3. 5 Duration of application. Unless otherwise specified, the test voltage shall  be maintained 
at the specified value for a period of 60 seconds for qualification testing. For inplant quality con- 
formance testing, when specified, reduced time with a possible correlated higher test voltage 
may be used. Specimens with movable parts shall be tested as specified, in a manner to assure 
that repeated s t resses  are not applied to the same dielectric. Upon completion of the test, the 
test voltage shall be gradually reduced to avoid voltage surges.  At the option of the manufacturer, 
the test voltage may be removed instantaneously during inplant quality conformance testing. 

3 . 6  Examination and measurement of specimen. During the dielectric, .?vithstanding voltage 
test, the fault indicator shall be monitored for evidence of disruptive discharge and leakage current.  
Folìou3ing this, the specimen shall be examined and measurements shall be performed to determine 
the effect of the dielectric withstanding voltage test  on specific operating characteristics, when 
specified. 
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4 .  SUMMARY. The following details a r e  tobe specified in the individual specification: 

a .  Special preparations or condltiiins, if required (see 3.1). 

b.  Magnitude of test  voltage (see 3 .  2 ) .  
(1) Test  voltage, and duration for inplant quality conformance testing, 

if different than for qualification testing (see 3.5).  

c .  Nature of potential (ac or dc) (see 2 .1 ) .  

d .  Duration of application of test voltage for qualification testing if other than 

Points of application of test voltage (see 3.3). 
Method of testing specimens with movable par t s  (see 3.5).  

f .  Method of connection of test voltage to specimen, if significant (see 3 .  3 ) .  

60 seconds (see 3.5). 

e.  
(1) 

g. Regulation, when applicable (see 2.1).  

h.  Minimum kilovolt-ampere rating of high-voltage source,  iî required 

i .  Limiting value of surge current, if applicable (see 2.1). 

j. Maximum leakage current requirement, if applicable (see 2.3).  

k. Measurements after dielectric withstanding voltage test ,  if required 

(see 2.1). 

(see 3.6). 
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M I L  -STD-202F 
1 Aoríl 1980 

INSULATION RESISTANCE 

1, PURPOSE. This test  is to measure the resistance offered by the insulating members  of a 
cuxponent part to  an impressed direct voltage tendmg to produce a leakage of current through or on 
the surface of these members. A knowledge of insulation resistances is important, even when the 
vaiues a r e  comparatively high, as these values may be limiting factors  in the design of high-imped- 
ance circuits. Low insulation resistances,  by permitting the flow of large leakage currents ,  can dis- 
t u b  the operation of circuits intended to be isolated, for example, by forming feedback loops. Ex- 
cessive leakage currents can eventually lead to deterioration of the insulation by heating o r  by direct-  
current electrolysis. Insulation-resistance measurements should not be considered the equivalent 
of dielectric withstariduig voltage or electric breakdown tests. A clean, d r y  i n s W i o n  may have a 
high insulation resistance, and yet possess a mechanical fault that would cause failure in the dielec- 
tr ic withstanding voltage test. Conversely, a dirty, deteriorated insulation with a low insulation 
resistance might not break down under a high potential. Since insulating members composed of dif- 
f erent materials or combinations of materials may have inherently different insulation resistances,  
the numerical value of measured insulation resistance cannot properly be taken as a direct  measure 
of the degree of cleanliness or absence of deterioration. The test is especially helpful in determin- 
ing the extent to which insulating properties a r e  affected by deteriorative influences, such as heat, 
moisture, dirt, oxidation, or loss  of volatile materials.  

1.1 Factors affecting use. Factors  affecting insulation-resistance measurements include tem- 
perature, humidity, residual charges, charging currents of t ime constant of instrument and measured 
circuit! test voltage, previous conditioning, and duration of uninterrupted tes t  voltage application 
(electrification time). In connection with this last-named factor, it is characterist ic of certain com- 
pments (for example, capacitors and cables) for the current to  usually fall from an instantaneous 
high value to a steady lower value at  a ra te  of decay which depends on such factors  as test  voltage, 
teniperature, insulating materials, capacitance, and external circuit resistance. Consequently, the 
measured insulation resistance will increase for an appreciable t ime as test voltage is applied unin- 
terruptedly. Because of this phenomenon, it may take many minutes to  approach maximum insula- 
tion-resistance readings, but specifications usually require that readings be made after a specified 
time, such as 1 or 2 minutes, This shortens the testing time considerably while st i l l  permitting 
significant test results,  provided the insulation resistance is reasonably close to steady-state value, 
the current versus time curve is known, or suitable correction factors a r e  applied to  these measure- 
ments. For certain components, a steady instrument reading may be obtained in a matter of seconds. 
FYhefi insulation-resistance measurements a r e  made before and after a test, both measurements 
should be made under the same conditions. 

I 

2 .  APPARATUS. Insulation-resistance measurements shall be made on an apparatus suitable 
for the characterist ics of the component to be measured such as a megohm bridge, megohm-meter, 
insulation-resistance test set, or other suitable apparatus. Unless otherwise specified, the direct 
potential applied to the specimen shall be that indicated by one of the following tes t  condition letters,  
as specified: 

Test condition Test potential 

A - - - - - - - - - - - - - -  100 volts 5 10% 

c - - - - - - - - - - - - - -  1, O00 volts 210%. 
B - - - - - - - - - - - - - - 5C0 volts 510% 

F G ~  inpiant quality coníormance testing. any  vokage may be used proyided it is equal to or greater 
thas the mmimum potential alloweà by the applicable test condition. Cnless otherwise specified, the 
mfasurexent e r ror  at the insulation-resistance value required shall not exceed 10 percent. Proper 
w a r d x g  tecbfiiquec shall be usea to prevent erroneous readings due to leakage along undesired paths. 

METHOD 302 
6 February 1956 

1 

-Y- - Provided by IHS
Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
`
,
,
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



~ ~~~ - 

MIL-STD-202F N O T I C E  7 
_ _ _ _ _ _ _  ~ 

9999911 O427553 400 = 

i .r!OCEDURE. When special preparations or conditions such as special  test  fixtures, recon- 
.-, . ' . , grounding, isolation, low atmospheric pressure,  humidity, or immersion in water a r e  r e -  
c i u ; : .  .: :hey shall  be specified. Insulation-resistance measurements shall be made between the 
: : : : y  -.:,!Y insulated points or  between insulated points and ground, a6 specified. When electrification 

Y., i.',, r i a d  of uninterrupted test voltage application, unless otherwise specified. However, if the 

1,: ,:-,rr-asing, the test  may be terminated before the end of the specified period. When more than 
c :.. n... tisurement is specified, subsequent measurements of insulation resis tance shall be made 
_. . .: :ne same polarity as the initial measurements. 

7 5 * ,  ,,,. . :> a factor, the insulation-resistance measurements shall be made immediately after a 2-min- 

, . ,. <. ,. ,-. ,... . .> ent-reading indicates that an insulation resistance meets the specified limit, and is steady 

? > C .  .. . 

L .  SC.?lhlARY. The following details a r e  tobe specified in the individual specification: 

a .  

b .  

c .  

Test condition letter, or other test  potential, if specified (see 2). 

Special preparations or conditions, if required (see 3). 

Points of measurement (see 3). 

a .  

e I 

Electrification t ime, i f  other than 2 minutes (see 3), 

Measurement error at the insulation-resistance value required, if other 
than 10 percent (see 2). 
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METHOD 303 

DC RESISTANCE 

1. PURPOSE. This test is to measure the direct-current (dc) resistance of res is tors ,  electro- 
magnetic windings of components, and conductors. It is not intended that this test apply to the mea- 
surement of contact resistance.  

1.1 Precautions. The temperature at which the dc resistance measurement is made will affect 
the final value of resistance,  in addition, resistance values may v a r y  with the measuring voltage. 

2. PROCEDURE. DC resistance shall be measured with a resistance bridge or other suitable 
test equipment. The limit of e r r o r  in the bridge or other test  equipment shall not exceed one-tenth 
of the specified tolerance on the measured resistance (for example, the Limit of e r r o r  in  the bridge 
or other test  equipment shall not exceed I O .  5 percent if the specified tolerance on the measured 
resistance is i 5 percent), unless otherwise specified. For inplant quality conformance testing, the 
accuracy of the measurement shall be such to insure that the resistance value 1s within the required 
tolerance. if a plus or minus tolerance is not specified, the limit of e r r o r  in the bridge or other test  
equipment shall not exceed i2 percent, The tes t  current through the specimen shall be as small  as 
practical considering the sensitivity of the indicating instruments, unless the test  current or voltage 
is specified. When it is important that the temperature of the specimen shall not rise appreciably 
during the measurement, the test  voltage shall be applied uninterruptedly for as short a time as 
practicable, but in no case for more than 5 seconds, unless otherwise specified. The measurement 
shall be made at  or corrected to 25' C. 

3.  SUMUARY. The following details a r e  to be specified in  the individual specification: 

a. Limit of e r r o r  of measuring apparatus, i f  other than one-tenth of specified 
tolerance (see 2). 

b. Test voltage or current, if applicable (see 2),  

c .  Maximum period of uninterrupted test-voltage application, if other than 5 
seconds (see 2). 

E T H O D  303 
6 February 1956 

1 
Provided by IHS

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
`
,
,
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



NIL-STD-202F N O T I C E  7 9999911 0427555 283 

Where: 
RI = resistance at reference temperature (in same ser ies  as test 

R2 = resistance at test temperature in  ohms. 
t l  = reference temperature in degrees Celsius. 
ta = tes t  temperature in degrees Celsius. 

temperature) in ohms. 

I l 4, SUMMARY. The following details a r e  to be specified in the individual specificatior.: 

b!lL-STD-?O?F 
1 Apri l  1980 

1 

I c 

hlETHOD 304 

RESISTANCE-TEMPERATL-E CHARACTERISTIC 

1. PURPOSE. It is the purpose of this test to determine the percentage change in  airect-current 
(dc) ohmic resistance f rom the dc ohmic resistance at the reference temperature,  per unit tempera- 
ture difference between the tes t  temperature and the reference temperature.  The equation (see 3) 
used to calculate this characteristic, commonly called the "temperature coefficient of resistance,  " is 
based on an assumed straight-line relationship between resistance and temperature over a range of 
specified test  temperatures.  

2. PROCEDURE. 

2 . 1  Pre aration Test leads used to  connect the specimens to the resistance-measuring devices 

tance measurement due to  such factors  as lead resistance,  spurious electromotive forces,  condensa- 
tion of moisture, etc. , throughout the range of tes t  temperatures,  by utilization of suitable test-lead 
materials and measurement techniques or by applying appropriate corrections.  

2 .2  Test temperatures.  The reference temperature shall be 25" C or as specified. There shall 
be two standard series of test  temperatures.  The f i r s t  series shall  be 25",  O " ,  -15' , and -55" C; 
the second se r i e s  shall be 25", 50" , 75",  loo",  125",  200" , 275" , and 350'C. The tolerance on 
each temperature in both series shalì  be 53°C.  The lowest test  temperature in  the f i r s t  se r ies ,  and 
the highest tes t  temperature in the second ser ies ,  shall be as specified. Measurements for each 
ser ies  of temperatures shall be performed in the order shown without interruption. However, a lapse 
of t ime not to  exceed 24 hours is permitted between the end of the f i r s t  se r ies  and the s ta r t  of the 
second ser ies .  

shall be + i r m  y fastened to the specimens. Precautions shall  be taken to  minimize e r r o r s  in  resis- 

2 , 3  Measurements. The resistance of each specimen shall  be measured 30 to  45 minutes after 
the chamber temperature has become stable to within *O.  5"  C at a test  temperature.  However, it 
will be permissible to  measure the resistance before the end of this period if the resistance has be- 
come stable to within i O. 1 percent as determined by preliminary measurements made at 5-minute 
intervals after stabilization of the chamber temperature. Unless otherwise specified, the tempera- 
ture at the time of measurement shall  be measured to  an accuracy of -c 1 percent of the temperature 
difference between the nominal tes t  temperature and the nominal reference temperature + O .  5"  C. 
Resistance measurements shall be made in accordance with method 303 of this standard. 

I 

3.  RESULTS. The resistance-temperature characteristic, i n  percent change in resistance per 
degree centigrade, a t  each tes t  temperature shall be computed as follows: 

Resistance -temperatUr e characterist ic = R2 - R 1  x100 
Rl(t2 - '1) 

a .  

b. 

c .  

Reference temperature, if other than that specified (see 2 .2 ) .  

Lowest and highest test  temperature (see 2 .2) .  

Accuracy Of temperature measurement if other than that specified (see 2 .3 ) .  

METHOD 304 
2 4  October 1956 

Provided by IHS
Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
`
,
,
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



MIL-STD-202F N O T I C E  7 H 99999LL OLl27556 L L T  

PI I - STD- 202F 
1 A p r i l  1980 

METHOD 305 

CAPACITANCE 
I 

i .  PURPOSE, The purpose of this test is to measure the capacitance of component par ts .  Pre- 
fer red  test frequencies fo r  this measurement a r e  60 Hz, 1 2 0  Hz, 1 kHz, 100 WZ, and 1 MHz. 

2 .  PROCEDURE. 
btent temperature of 2 5 "  C with a capacitance bridge or other suitable method at the frequency speci-  
!led, The inherent accuracy of the measurement shall be I (O, 5 percent +O.  2 picofarad) 
ur,less otherwise specified. Suitable measurement technique shall be used to minimize e r r o r s  due 
!j the connections between the measuring apparatus and the specimen. The alternating-current (ac) 
voltage actually impressed across  the specimen shall be as low as practicable. When a direct-cur- 
rent (dc) polarizing voltage is required, i t  shall be as specified and shall exceed the peak ac voltage 
impressed across  the specimen; however, the sum of the peak ilc and the dc voltages shall not exceed 
the voltage rating of the specimen. 

I 

The capacitance of the specimen shall be measured at or referred to an am- 

3 .  SUMMARY. The following details a r e  to be specified in the individual specification: 

a.  Test frequency (see 2). 

b. Limit of accuracy, if other than that specified (see 2). 

c. 

d .  

Magnitude of polarizing voltage, if applicable (see 2). 

Magnitude of AC rms test signal, if applicable (see 2). 

METHOD 305 
24 October 1956 
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I METHOD 306 

FI 1-STC-202F 
1 April 1983 

I QUALITY FACTOR (Q) 

1. PURPOSE. The purpose of this test is to measure the quality factor,  commonly called Q, of 
electronic par t s  such as capacitors and inductors. By definition, the factor Q expresses  the ratio 
of reactance to effective resistance of a circuit element. This numerical ratio is considered a "fig- 
Ure oí merit" for  a reactive component (or a resonant circuit utilizing such components) as it is a 
measure of the ability of the component (or circuit)  to s tore  energy compared to  the energy i t  wastes.  
FGr this reason Q is called "storage factor ,  " Q is thus equal to  the inverse of the dissipation factor.  
Relationship also exists between Q and the properties of a tuned circuit, such a8 the resonant r i s e  in 
voltage phenomena. Each of the relationships involving Q mentioned above can be applied to the 
direct or indirect measurement of Q. 

4 

2 .  PROCEDURE. The quality factor or Q of the specimen shall be measured using a suitable 
instrument providing an accuracy of measurement within 10 percent of the specified value of Q. 
Measurements chail be made at the specified frequency. Suitable measurement techniques shall be 
used to minimize e r r o r s  due to the connections between the measuring apparatus and the specimen. 

3.  SUMMARY. The following detail is to be specified in  the individual specification: 

a. Test  frequency (see 2). 

METHOD 306 
24  October 1956 
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1. The purpose of the contact-res .sanre test is to  determine the resis tance offered 
: :i  il..^ of current during i ts  passage between the electrical-contacting surfaces  of connecting com- 
;i :.c:;!s. s x h  a s  plugs, jacks, connectors, and suckets, or between the electrical  contacts of cur -  
:'. ::: -csz:rolling components, such a s  switches. relays,  and circuit breakers.  For practical reasons,  
Ì C J C  3:ia terniinal resistances may be included in  the actual measurement, as well as the contact 
rc->:r:ance proper,  In many applications i t  is required that the contact resistance be low and stable, 
s ::a: :he voltage drop across  the contacts does not affect the accuracy of the general circuit con- 
~ : : : ~ : t c ,  If large currents a r e  passed through high-resistance contacts, excessive energy losses  and 
c x ì g e ~ m s  overheating oí the contacts may occur. 

PYRPOSE. 

1 . 1  Precautions, Contact-resistance values between two contacting surfaces  a r e  influenced by 
s x r .  factors as the resist i l5ties of the surface materials:  contact pressure:  a r ea ;  shape: condition 
(iLciuding relative cleanliness, smoothness, and hardness) of surfaces;  current ;  open-circuit voltage 
apiiearing at the contacts during interruption of current:  temperature;  and thermal conductivity of 
Icagc. These factors should be considered i n  designing test jigs or clamps, or  i n  performing con- 
tact-resistance measurements. Contact resistances a r e  usually measured by a 4-terminal procedure, 
u ? n g  a Kelvin bridge, or by the voltmeter-ammeter method. The tes t  current used is usually the 
-5 ..,as:mun~ .. rated current for the contacting surfaces involved. In measuring contact resistance,  
. ,...$-.sant n. ,_ ~ to keep the specimen f ree  from vibration, and to prevent changes in normal contact p re s -  
S L X  t v k c h  might result from improper application of test jigs or clamps, 

it is 

2 .  
i?'r:uge. or indirectly using the voltmeter-ammeter method, ammeter-potentiometer method, or  other 
c:::abk means. The maximum allowable measurement e r r o r  shall be 5 percent. The point of mea- 
sxexien t  shall be the point at which the external leads a r e  normally connected to the terminals.  
Cmnections between the specimens and the measuring apparatus shall  be made as specified, using 
suitable connecting j igs  or clamps, where required. The magnitude of direct current to  be passed 
though the contacts during the measurement and, when necessary, the maximum open-circuit tes t  
voltage shall be as specified. A ser ies  res is tor  may be used provided the specified open-circuit test  
voltage is not exceeded. The number of activations to cleanse the contacts prior to  measurement, 
the number of test activations, and the number of measurements per activations to be made on each 
contact shall be as specified. 

PROCEDURE. The resistance of the contacts may be measured directly using a Kelvin 

I 

3 .  SChlMARY. The folloWng details a r e  to be specified in  the individual specification: 

a .  

b.  Test current (see 2) .  

c ,  

d .  

E .  

f .  

Method of connection (see 2) .  

Maximum open-circuit test voltage, if applicable (see 2 ) .  

?;umber of activations prior to measurement (see 2) .  

?;umber of test activations (see 2 ) .  

Number of measurements per activation (see 2 ) .  

METHOD 3 0 i  
24 October 1956 
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CURRENT-NOISE TEST FOR FIXED RESISTORS 

1. PLRPOSE. This res i s tor  noise test method is performed for the purpose of establishing the 
:. :s:iiess" or "noise quality" of a res i s tor  in order to determine i t s  suitability for use i n  electronic 
;:';u:ts hailing cri t ical  noise requirements. This method is intended as a standard reference for  the 

a-termination of current noise present in a res i s tor ,  for use i n  an application with specific current-  
:: :SF requirements. It is not intended as a general specification requirement. Interference caused 
I .. :;ic generation of spurious noise signals i n  par t s  tends to mask the desired output signal. thus 
: .->:!tìng i n  loss of iniormation. For  low-lei-el audiofrequency and other low-frequency circuits, 
' . . . : .fr~ low-noise parts are used, r e s i s to r s  may become an important source of interfering noise. 
O x  sirurce of noise i n  a resistor is molecular thermal motion which generates a fluctuatioL voltage 
:..-:xed "thermal noise. " It is not necessary to determine the magnitude of thermal noise by mra-  
izrement since the mean-square value of the fluctuation voltage is predictable from Syquist 's  equa- 
: ; t ~ ~ ,  which shows the mean-square value to be proportional. to the product of resistance, tempera- 
ture. and the pass  band of the measuring system. Generally, an increase i n  fluctuation voltage ap- 
»ears when dnect current (dc) is passed through resist ive circuit elements. The increase i n  fluctu- 
Z t i m  voltage is termed "excess noise" o r  "current noise." The magnitude of current noise 1s de- 
pendent upon many inherent properties of the res i s tor  such as resist ive material and other fac tors  
snch a s  processing, fabrication, s ize  and shape of resistive element, e tc .  Since there is no apparent 
iunctional relationship between current noise and many of these factors, current.noise generally 
cannot be predicted from physical constants. Therefore, it is necessary to measure current noise to 
determine its magnitude. The method employed i n  this test  has been designed to evaluate accurately 
:he "noisiness" o r  "noise quality" of individual res is tors  in t e r m s  of a noise-quality index. The 
noise-quality index, expressed in decibels (dB), is a measure of the ratio of the root-mean-square 
9r::isi value of current-noise voltage, in microvolts (pv), to the applied dc voltage, in volts. The 
;?ass band associated with the noise-quality index is one frequency decade, geometrically centered 
i: 1. O00 hertz (Hz). 
àerign of circuits, an added advantage accrues  from the definitiveness of the index which allows the 
estimation of interference attributable to  current noise. Conversely, for a given limit of current-  
noise interference in a particular circuit design, a m ~ m u m  acceptable value of the index may be 
established. Ordinarily, it is not necessary to duplicate the operating conditions of the particular 
circuit design when measuring the current noise. The noise quality of populations of r e s i s to r s  may 
be reasonably estimated by measurement of the index of representative groups of r e s i s to r s  using 
sUitable sampling procedures, Measurements on sample groups tend to have a normal drstribution 
and once representative parameter values for the distribution have been established (the mean and 
standard deviation), such parameter values would serve as norms in judging "noisiness" and product 
uniformity insofar as noise is concerned. 

This index is termed the "microvolts-per-volt-in-a-decade" index. In the 

I 

1.1 Precautions. Adherence to the ambient temperature specified in 3.1 is emphasized as an 
ìmportant consideration of this method. It is also necessary, in making noise measurements, using 
the apparatus of this method, to delay reading the noise meter for a period of t ime no less than four 
cimes the effective time constant of the detector to allow the meter sufficient t ime to reach at least 
96 percent of the representative average value. The effective time constant of the apparatus is nor- 
nially adjusted to a value close to 1 second and therefore, a minimum t ime delay of 4 seconds is 
normally required for the noise meter to indicate a valid average. Immediately after this 4-second 
àelay, the meter should be read even though it continues to fluctuate as the noise signal varies.  hor- 
mally, the operator i n  making a visual reading of the fluctuating meter pointer, should estimate an 
average for a short duration, in the order of 1/2 to 1 second. 

2 .  APPARATES. ?;Oise measurements should be made on Qum-Tech Laboratories. Inc. Model 
315 Resistor -Soise Test Cet, o r  equal, built in conformance with specificatioiis recoxmexied  by the 
Natiunal Bureau of Standards CKBS) and detailed in 3 report entitled "A Recommendel. S t a n c h @  Resis- 
tor-Soise Test Sy'steni. " by G .  T. Conrad, J r . ,  K ,  h'ewman, and A. P. Stansbury publishea i n  the IRE 
Transactions of the Professional Group on Component Parts, Volume CP-'i, Kumber 3, September 
1 i F . O .  The XBS-test System provides a means for establishing direct current through the resistor 

METHOD 308 
29 Sovember 1961 
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C 

CALIBRATION 
SOURCE 

under ! E s t  and measuring the resulting dc voltage and noise \.oltage appearing at the terminals  of the 
resis:?r.  These two voltages are indicated simultaneously on scales calibrated in db. Instrumenta- 
tion 1 1  s~ arranged that the associated value of the ”microvolts-per-volt-in-a-decade”.index may be 
readily determined in accordance with 3 . 3 .  

2 .  i Test system. The test  system shall  be as shown in the simplified block diagram on f igure  
308-1. The dc portion of the system consists of a variable dc power supply and a dc vacuum-tube 
voltmeter (VTVM).  The alternating-current (ac) portion of the system consists of a calibration cig- 
na1 source and an indicating amplifier, The interconnecting leads, as well as the resistor under 
tes t ,  should be adequately shielded. 

AC 
BAND- PAS S 

ISOLATION 
RfSICTOR Rm 

POWER SUPPLY 
30 TO 400 V DC 

AMPLIFIER CALIBRATION 
RESISTOR 

w ,-{ OC VTVM 

--@ 
THERMOCOUPLE- 

2 . 1 .  1 DC measurement considerations. The variable dc.power supply furnishes dc loading 
power through an isolation resistor to the resistor under tes t .  The isolation res i s tor  prevents noise, 
appearing at the terminals of the res i s tor  under test, f rom being severely attenuated by the very low, 
parallel impedance presented by the output terminals of the dc power supply. The isolation res i s tor  
must be f ree  of current noise. Quiet wirewound-type res i s tors  are  suitable. One of four values for 
the isolation res i s tor ,  Rm, (1, O00 ohms, 10, O00 ohms, 100, O00 ohms, o r  1 megohm(meg0)) is 
selected, depending on the resistance of the res i s tor  under test, RT. The dc voltage appearing 
across  the res i s tor  under test is indicated by the dc VTVM. 
ing the dc voltage across  the res i s tor  under test, V,  and the other indicating the quantity D-20 log V, 
i n  dB. The scale simplifies computation of the current-noise index. The choice of value of the dc 
voltage is not critical, however to avoid subjecting the res i s tor  under test, and the isolation r e s i s -  
tor a s  well, to  excessive dc power dissipation o r  voltage, o r  both, standard nominal values of dc 
voltage and values for the isolation res i s tor  a r e  given i n  table 308-1. 

The meter has two scales  - one show- 

2.1 .2  AC measurement considerations. Koise voltage appearing at the terminals of the resis- 
tor under test is amplified and its r m s  magnitude is shown by the ac indicating amplifier. The indi- 
cating amphíier consists of a high-gain, low-noise amplifier, a filter, a n  r m s  detector, and an Out- 
Pu! meter. The filter res t r ic t s  the frequency response of the amplifier to a flat-top, 1, O00 HZ Pass 
bw.a, geometrically centered at 1. O00 Hz.  
CLiijrateà :p. àB tc simpllfy calculations. 

IfETHOD 308 
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2 .  1. 3 Calibration technique. The caiibrd:. : :, . ranique consists of first applying a predetermined 
1 - :,... :'t,sistor located i n  s e r i e s  wi th  the resis tor  under v a i ~ e  of 1, 000-Hz, sine-wave signal across  

tesi .  and then adjusting the gain of the anipl;;ì+ r .  b:. nieans of a variable attenuator. until the output 
meter deflects to  the "calibrate" line. This pr.j\ b-ds~rt. standardizes the gain of the system and cali- 
brates the indxating amplifier. It should be notc.C thai since the calibration setting depends upon the 
;mpedance at 1,000 Hz of the resis tor  under test .  re+is[urs having the same dc resistance may not 
calibrate alike, The resistance of the ca1ibrat;uL r r r ; s tg r  (1 ohm) is considered negligible compared 
to  that oí a n y  res is tor  under test  (100 ohms i o  2 2  n iegr~i :  therefore, the effect of the calibration volt- 
age appearing at the terminals of a zero-impedance ge:ierator located In se r i e s  with the res i s tor  un- 
der tes t ,  The magnitude of the calibration voltage is so chosen that the indicated output is equal to  
that which would be obtained if the calibration voltage were a noise voltage having an r m s  value of 
1.000 G Y  i n  a decade. Such a signal should produce a reading of 60 dB when the system is properly 
calibrated: thus, O dB means 1 p v  i n  a decade. 

2 . 2  Synopsis. To summarize,  this apparatus pro\ides a measure of the r m s  value of the cur -  
rent-noise voltage generated in  the resis tor  under test and transmitted in  a frequency decade. The 
calibration technique re fers  the measured noise voltage to the terminals of an essentially zero-imped- 
ance noise-voltage generator located in  se r ies  with the resis tor  under test .  
measured, when corrected íor  the presence of svstem noise, is the "open circuit" current-noise 
voltage of the resis tor  under tes t ,  Since both the current-noise voltage and dc voltage a r e  expressed 
i n  dB, the value of the "microvolts-per-volt-in-a-decade" index is obtained by subtracting the dc 
reading from the corrected noise reading. The corrected noise reading is discussed in 3 . 3 .  

The noise voltage so  

3 .  PROCEDURE. 

3.1 Operating conditions, The test  shall be performed at an ambient temperature of 2 5 "  = 2 "  C, 
*x.less otherwise specified. The specimen unaer test shall be stabilized at room ambient tempera- 
iu re  prior to tes t ,  KO special preparations of the specimen a r e  required other than that i ts  leads be 
ciean. Standard operating conditions, based on the resistance value of the specimen to  be tested, 
aregivenintable  308-1. The values of the isolation resis tor ,  Rm, and the dc voltage, V ,  should be 
observed, although they a r e  not critical, because the indes is reasonably independent of the values 
of the isolation resis tor  and the dc voltage over a broad range. Therefore, it is not necessary to 
obtain the exact value of dc voltage given i n  table 308-1! rather to set  it near the value, and to read 
carefully anà record i ts  value at the t ime of the measurement. In no case  shall tho ratings of the 
resis tor  under test be exceeded. 

3.2 Measurements. After the operating conditions have been established, the measurement 
operation shall be performed i n  three steps, as follows: 

(1) Calibration (see 3 . 2 , l ) .  
(2) 
(3j  

Measurement of system noise (see 3.2.2) .  
Simultaneous measurement of the dc voltage and the resulting total noise 

(see 3 . 2 . 3 ) .  

Generally. the measurements should be made i n  the order listed. 
observed. 

The precautions in  1.1 should be 

d .  2 . 1  Calibration. The calibration techriique (see 2. 1. 3) standardizes the gain of the ac system 
for the particular resistor under test .  
the SXIÎ of the ac axenuator setting and the ac meter reading. i n  dB. is a a;rec: xcication of the 
R O i S ê  present ID ternis of an "open-circuit" r m s  noise wltage appearing across  tne terminals of the 
resis icr  under tes t ,  

For the n a s e  meassrements in steps 2 a!;C 3 \chich follow, 

3 E T H O D  308 
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TABLE 308-1. Standarc rating conditions. ~- .. - 

Resistor 
I under 

test ( R t ì  

O h m s  

1 O0 
120 
150 
180 
220 
270 
330 
390 
4 70 
560 
680 
820 

1.000 
1, 200 
1. 500 
1. 800 
2.200 
2 ,  700 
3, 300 
3,900 
4: 700 
5 $  600 
6,800 
8,200 

10, O00 
12.000 

Isolation 
resistor 

(Rm) 

Ohms - 
1,000 
1,000 
1 ,000 
1,000 
1,000 
1,000 
1,000 
1 ,000 
1 ,000 
1,000 
1,000 
1,000 

1,000 
1,000 
1,000 
1,000 
1,000 

10,000 
10,000 
10,000 
10 ,000 
10,000 
10,000 
10,000 

10,000 
10,000 

1 5 ,  O00 ; 10; O00 
18,000 10,000 

2 i ,  O00 ; O. i 0  meg 
33,000 0.10 meg 
39, O00 I O. 10 meg 
47. 000 j O. 10 meg 
56, O00 i O. 10 meg 
68. O00 : O. 10 meg 
82. O00 1 O. 10 meg 

22,000 i 10,000 

Resistors 1 /2  watt ana higner  

3 log V(D) 

~~ ~ 

dB 

1 0 . 1  
11 .6  
13 .5  
1 5 . 1  
16.9 
18. 3 
19.2 
19.9 
20.7 
21 .4  
22.3 
23 .1  

24. O 
24.8 
25.8 
26.6 
27 .4  

29.2 
29.9 
30.8 
31. 5 
32.3 
33.2 

34. o 
34.8 
35. 8 
36.6 
3 7 . 4  
38.3 
39.2 
40. O 
40. 7 
41. 5 
42.3  
4 3 . 1  

- 

28.3 

3C voltage- 1 

(V) 

Volts 

3.2 
3.8 
4.7 
5. 7 
7 .  O 
8.2 
9 . 7  
9.9 

10 .8  
11.8 
13. O 
14.3 

15.8 
17.3 
19.4 
21.2 
23.4 
26. O 
28.7 
31.2 
34 .3  
37.4 
41.2 
45.3 

50. O 
54.8 
61.2 
67.1 
74.2 

90.8 
98.7 

82.2 

108 
118 
130 
143 

DC power 
hiis sipat lor 

IPdC) 

Milliwatts 

1 O0 
120 
150 
180 
220 
250 
250 
2 50 
250 
250 
250 
250 

2 50 
250 
250 
2 50 
250 
250 
2 50 
2 50 
250 
250 
250 
250 

250 
250 
2 50 
250 
250 
250 
2 50 
250 
250 
2 50 
250 
250 

Resistors 1/4, 1/8, and 1.’10 watt 

20 log V(D) 

dB 

10.1 
10.9 
11 .8  
12.5 
13 .4  
14.3 
1 5 . 1  
15.8 
16.7 
17.5 
18.3 
19 .2  

20. o 
20.8 
21 .7  
22.5 
23.4 
24,3 
25.2 
25.9 
26.7 
27.5 
28.3 
2 9 . 1  

30.1 
30.9 
31.8 
32.5 
33.4 
34.3 
3 5 . 1  
35.8 
36.7 
37.5 
38.3 
39.2 

- 

IC voìtage1’  
(1’) 

Volts 

3.2 
3.5 
3 . 9  
4.2 
4 . 7  
5.2 
5.7 
6.2 
6 . 9  
7. 5 
8.2 
9 . 1  

10. o 
11. o 
12.2 
13.4 
14 .8  
16.4 
18.2 
19.7 
21 .7  
23. 7 
26.1 
28.6 

32. O 
35. o 
39. o 
42. O 
47. o 
52. O 
57. o 
62. O 
69, O 
75. o 
82. o 
91. o 

- 

DC power 
iicsipation 

(Pdc 1 
~~ ~~ 

Milliwatts 

1 O0 
1 O0 
1 O0 
1 O0 
1 O0 
1 O0 
1 O0 
1 O0 
1 O0 
1 O0 
1 O0 
1 O0 

1 O0 
1 O0 
1 O0 
1 O0 
1 O0 
1 O0 
1 O0 
100 
1 O0 
1 O0 
1 O0 
1 O0 

1 O0 
1 O0 
1 O0 
1 O0 
1 O0 
1 O0 
1 O0 
1 O0 
1 O0 
1 O0 
1 O0 
1 O0 

- 1 ’See footnote at end of table. 
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Isolation 

TABLE 308-1. S t a r . L r i  - i” ra t ing conditions. - Continued 

I or,:?s 

. ci. 10 mego 
G .  1 2  mego 
0. 1 5  mego 

, O. 18 mego 
. 0.22 mego 
i O. 2 ï  mego I 0.33 mego 
! O. 39 mega 
1 0.4’; mega 

O. 56 megc 
0.68 megc 

j 0.82 megc 

i 1 .0 mego 
i 1.2 mego 

1 . 5  mego i 1 . 8  mego 1 2 . 2  mego 
I 2.7 mego I 3.3 mego 

3.9 mego 
4.7 mego 
5.6 mego 
6.8 mego 
8.2 mego 

10 mego 
1 2  mego 
15 mego 
18 mego I 22 mego 

l 

I 

Ohms 

3.10 mego 
3.10 mego 
3.10 mego 
3.10 megc 
O. 10 megc 
1. O mego 
1. O mego 
1, O mego 
1.0 mego 
1. O mego 
1. O mego 
1.0 mego 

1. O mego 
1. O mego 
1. O mego 
1. O mego 
1. O mego 
1, O mego 
1. O mego 
1. O mego 
1. O mego 
1. O mego 
1. O mego 
1.0 mego 

1. O mego 
1. O mego 
1. O mego 
1. O mego 
1. O mego 

3esistors 1/2 watt and h:gher 

I log V(D) 

dB 

44. o 
44.8 
45.8 
46.5 
47.5 
38.6 
40. O 
41. O 
42.1 
43.1 
44.2 
45.1 

46. O 
46.8 
47.6 
48. O 
48. O 
48. O 
48. O 
48. O 
48. O 
48. O 
48. O 
48. O 

48. O 
48, O 
48. O 
48. O 
48. O 

7 

Volts 

158 
173 
194 
212 
2 34 

85. O 
99. o 

112 
127 
143 
161 
180 

200 
218 
240 
2 50 
250 
250 
2 50 
250 
250 
2 50 
2 50 
2 50 

250 . 
2 50 
250 
250 
250 

DC power 
Ii s sipat ion 

Wdc) 

vlilliwatts 

250 
250 
250 
250 
250 

26.8 
29.7 
32.2 
34.3 
36. 5 
38.1 
39.5 

40. O 
39.6 
38.4 
34.7 
28.4 
23.2 
18.9 
16. O 
13.3 
11.2 
9.2 
7.6 

6.2 
5.2 
4.2 
3.5 
2.8 

Resis tors  1’4, 118. and 1/10 watt 

dB 

40. O 
40.8 
41.7 
42.5 
43.4 
38.6 
40. O 
41. O 
42.1 
43.1 
44.2 
45.1 

46. O 
46.8 
47.6 
48. O 
48. O 
48. O 
48. O 
48. O 
48. O 
48. O 
48. o 
48. O 

48. O 
48. O 
48. O 
48. O 
48. O 

- 

DC voltage- 1’ 
(V ) 

Volts 

1 O0 
110 
122 
134 
148 

85. o 
99. o 

112 
127 
143 
161 
180 

200 
218 
240 
250 
2 50 
2 50 
2 50 
250 
2 50 
250 
250 
2 50 

2 50 
250 
2 50 
250 
2 50 

DC power 
iissipation 

(Pdc) 
~ 

Vriìii wat t s 

1 O0 
1 O0 
1 O0 
1 O0 
i O0 
26.8 
29. 7 
32.2 
34.3 
36. 5 
38.1 
39.5 

40. O 
39.6 
38.4 
34.7 
28.4 
23.2 
18.9 
16. O 
13.3 
11.2 
9.2 
7.6 

6.2 
5.2 
4.2 
3.5 
2.8 

- 1 ’DC voltage ac ross  the resis tor  under tes t  for the measurement of total noise. 

3.2.2 System noise (SI. System noise is the background noise present when direct current is 
not present in  the resis tor  under tes t ,  System noise is indicated after turning off the calibration 
voltage, The algebraic sum of the ac attenuator setting and the ac meter reading gives the magnitude 
of system noise, S, in dB. 

Total noise (T).  3.2.3 Both the dc voltage and the total noise a r e  measured simultaneously, The 
value of dc voltage is given in table 308-1. The application of excessive dc voltage should be avoided 
by setting the dc voltage control to its minimum before applying the voltage, and when the voltage is 
applied, it should be increased to the desired value. The magnitude of the dc voltage 1s given by the 
sum, D, of the dc attenuator setting and the dc meter reading, i n  dB. D equals 20 log Y, where V is 
the dc voltage, i n  volts, applied to the terminals of the resis tor  under test .  
measurement indicates the total noise present, i. e . ,  the quadratic s u m  of the sys tem noise and the 
current noise. This total noise is indicated by T, in dB. 

The associated noise 

METHOD 308 
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3. 2 Determination of the "microvolts-per-\.u;! - i::-  d-aecade" index. The current-noise index to  
be cr.rrpared with the required index (see 5 )  shail br c . - .pu ted  f rom the three measured quantities 
S, T. azd D, in  accordance with the following formula 

(index), in dB = T-f(T-S)-D. 

Where: 
f(T-S), in dB = -10 log 

[ 1-10-(T-S) ' l o ]  . 

The quantity f(T-S) is a correction for  the presence of system noise while T is being measured. 
Values of f(T-S) a r e  given i n  table 308-2 as a function of T-S. The quantity T-S represents  the indi- 
cated increase in  noise resulting from the presence of direct  current.  When this increase, T-S, is 
greater  than 15. O dB, then f(T-S) is essentially zero, and T alone is the measure of current noise. 

4. 
enced by the combined effects of many factors  including the foilowing - character is t ics  of the tes t  
set ,  ambient temperature, inherent fluctuations in current noise, relative magnitude of current noise 
as compared to system noise, and delay between the application of dc voltage and observation of me- 
te r  deflection, Therefore, in the interest  of a better understanding of the significance of the mea- 
surement,  a discussion of e r r o r s  is included. The e r r o r  associated with the determination of the 
index is a function of two independent e r ro r s ,  one a bias-type or constant e r r o r ,  and the other a 
random-type or variable e r r o r .  The bias e r r o r  is constant for any particular measuring condition. 
The maximum bias e r r o r  introduced by the tes t  set should not exceed O. 4 dB. A conservative est i -  
mate of the bias e r r o r  introduced by the permissi6le departure of ambient temperature f rom 25'C, 
a s  stated in 3.1, is at most O. 2 dB. The "worst case" bias e r r o r  for  these two factors  is the sum 
of their absolute values, O. 6 dB. Although the bias e r r o r  for  any  particular measurement is not 
known, for purposes of this discussion the "worst case" condition is assumed, and O. 6 dB wili be 
considered the magnitude of bias e r r o r  associated with the index. The random e r r o r  associated with 
the index is that of the current noise, [T-f(T-S)] . The index, will be considered for  two cases;  
the more simple case where the current noise is relatively large, i. e , ,  T-S >15, O dB fo r  which 
f(T-S)EO, and therefore current noise is represented b T alone; and the second case where the cur-  
rent noise is not relatively large and is represented by fT-f(T-S)] , with f(T-S) being significant. 
In  either case,  the probable e r r o r  of the index is approximately equal to the e r r o r  component which 
predominates, whether it be bias e r r o r  o r  random e r ro r .  For the f i r s t  case,  the only significant 
quantity which var ies  is T, therefore the random-error component of the index e r r o r  is equal to the 
random e r r o r  associated with the measurement of the total noise, T.  The random e r r o r  of T is evi- 
denced by fluctuations of the meter pointer and tends to  have a normal distribution. 
of the probable random e r ro r  of T cannot be given explicitly because its value is necessarily a func- 
tion of the resis tor  under test  and must be determined from measurements. The probable random 
er ror  of T fo r  different res i s tors  may range f rom values as low as approximately 0.2 dB to values as 
high as several  dB in res i s tors  having large noise variations. For res i s tors  having a probable ran- 
dom e r ro r  of T less than O. € dB, the probable e r r o r  of the index is approximately equal to the bias 
e r ror ,  assuming the bias e r ro r  is the "worst case,  I '  i. e . ,  O. 6 dB. This means that on the average, 
one-half of the measurements would have an e r r o r  no greater than O. 6 dB. On the other hand, when 
the probable random e r ro r  of T is greater than the bias error, the probable e r r o r  of the index is 
equal to  that of T. For the second case, the probable random-error component of the index is great-  
e r  thar! that of T alone, This follows because the magnitude of current noise is determined from the 
difference between two  measurements, T and S, each of which fluctuates, rather than from T alone. 
Measurements indicate that the probable random e r ro r  of S should be in  the order of O. 2 dB. Ascum- 
ing that this is the case, the probable random-error component of the index is approximately double 
that of T for the measurement condition T-S = 3 dB, and approximately four t imes that of ? f o r  t h e  
condition T-S = 1. 5 dB. The limit of sensitivity fo r  measuring the current-noise index is approacned 
as the  current noise approaches values too small  to cause an increase as much as 1. O dB, i .  E. 
%ual t O  1. O dB. However, the test method may serve as a qualitative means for c o m p ~ i n ~  reS:StOrS 
fiavifig relatively low \%lues of current noise where T-S is less  than 1. O dB. Another possible source 

ERRORS. Accuracy and repeatabilíty of determinations of the current-noise index a r e  mflu- 

The magnitude 

T-S 

"ETTHOD 508 
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: 2.t-asurement uncertainty is the transitory variations in  current noise which may immediately 
: .. 'J. application of dc voltage. Certain types o! res is tors  tend to  display very little, if any, t rans-  
:: :: variations, whereas other types tend to  display such variations to  a measurable degree.  
::. > C  resis tors  which exhibit such variations, the current noise usually set t les  to  a more stable value 
d : t r  a short time, f rom 1 to several  seconds. In some cases ,  the current-noise variations may 
.- .-.:;nue to be relatively large and unstable for  extended periods of t ime. Such r e s i s to r s  a r e  usually 

5;: r. variations on repeated measurements a r e  reduced. 

For 

, . i . r.. . noisy. By adhering to the precautions regarding the procedures stated in  1.1, the effects of 
I '  

TABLE 308-2. Correction factor for presence of "system noise", 

T -S 
dB 

1. o 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 
1.8 
1.9 
2. o 
2.1 
2.2 
2,3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 
3. O 
3.1 
3.2 
3.3 
3.4 
3.5 
3.6 
3.7 
3.8 
3.9 
4. o 
4.1 
4.2 
4.3 
4.4 
4, 5 
4.6 
4.7 
4.8 
4.9 
5. o 
5.1 
5.2 

f(T-S) 
Correction factor 

6.9 
6.5 
6.2 
5.9 
5.6 
5.3 
5.1 
4.9 
4.7 
4. 5 
4.3 
4.1 
3.9 
3.8 
3.6 
3.5 
3.4 
3.3 
3.2 
3.1 
3. o 
2.9 
2.8 
2.7 
2.6 
2.5 
2.4 
2.4 
2.3 
2.2 
2.2 
2.1 
2. o 
2. o 
1.9 
1.9 
1.8 
1. 8 
1. 'i 
1. 'i 
1. 6 
1.6. 
1.5 

T -S 
dB 

5.4 
5.5 
5.6 
5.7 
5.8 
5.9 
6. O 
6.1 
6.2 
6.3 
6.4 
6.5 
to 
6.9 
7. O 
to 
7.3 
7.4 
to 
7.9 
8. O 
to 
8.5 
8.6 

to 
9.3 
9.4 
to 
9.9 
10. o 

to 
11.5 
11.6 

to 
12.7 
12.8 

to  
14. 5 
11.6 

15, O 
M l S .  o 

to 

f(T-S) 
Correction factor 

1.4 
1.4 
1.4 
1.3 
1.3 
1.3 
1.2 
1.2 
1.2 
1.1 
1.1 

1. o 

o. 9 

O. 8 

o. 7 

O. 6 

o. 5 

o. 4 

o. 3 

o. 2 

1 o. 1 
1 

2 0  
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: ' , : \ IARY. The following requirement and detailcare tobe provided when this method i s  
Si,' . ' 

E 

1 

r .  

Required values of the "microvolts-per -volt -in-a-decade" index (see 3 . 3 ) .  

Ambient temperature, if other than that specified (see  3 . 1 ) .  

Value of dc voltage, if other than those stated in table 308-1 (see 2 . 1 . 1  
and 3 .  i ) .  ' 1  
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M 1 L - S f 0 - 2 0 2 F  
1 Apri l  laRn 

METHOD 709 

VOLTAGE COEFFICIENT OF RECISTA!!CE DETERMINATION PROCEDURE 

1. PURPOSE. Certain types of res i s tors  exhibit a variation of res is tance with changes i n  voltage 
across the resis tor .  This is a measurable characterist ic:  a test  to  determine the magnitude of such a 
characterist ic is the Voltage Coefficient of Resistance Determination Procedure.  

2. PROCEDURE. The voltage coefficient is applicable only t o  r e s i s to r s  of 1,000 ohms and over. 
Knless otherwise specified i n  the individual specification, aii measurements and tests shall be made 
at a temperature of 25' i 5' C. Adjust the resistance measuring device to  apply O. 1 X rated continu- 
ous working voltage to  the resis tor .  Measure the resistance by applying this voltage intermittently 
for  not more than the total of O. 5 seconds in  any 5-second interval. Readjust the resistance measur- 
ing device to apply 1. O X rated.continuous working voltage to  the res i s tor  and repeat the above inter-  
mittent measuring procedure. Compute t h e  Voltage Coefficient (VC) as follows: 

(R-r)  100 
0.9 E r  

vc = 

Where: 
R = Resistance at  rated continuous working voltage. 
r = Resistance at O. 1 rated continuous working voltage. 
E = Rated continuous working voltage. 

3. PRECAUTIONS. Adherence to  2, applying voltage intermittently for  not more than the total 
oí O. 5 seconds in any 5-second interval is emphasized as an important consideration of this method. 
Failure to comply would result  in a voltage coefficient of vast variations. A resistance measuring 
device capable of withstanding high voltage applications should be used. Certain types of res i s tors  
exhibit a variation of resistance with changes in  potential difference, this effect being separate and 
distinct from the change in resistance àue to  heating effect whether f rom applied voltage or  ambient 
condit ions. I 

4. SUMMARY. The following detail is to be specified in the individual specification: 

The continuous working voltage (see 2). 
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MIL-STD-PO2F 
1 A p r i l  1980 

1 METHOD 310 

I CONTACT-CHATTE R MONITORING 

1. PURPOSE. This test  is conducted for the purpose of detecting contact-chatter i n  electrical  
ar.C electronic component parts having movable electrical  contacts, such as relays,  switches, circuit 
breakers, e tc , ,  where it is required that the contacts do not open or close momentarily, as appli- 
cable. for longer than a specified time-duration (see 4.3) under environmental test conditions, such 
as  libration, shock, or acceleration. This tes t  method provides standard test  procedures for moni- 
toring such "opening of closed contacts" or "closing of open contacts. " 

2 .  TEST CIRCUITS 

2 . 1  Selection. In this method there  a r e  two test-circuits: A (see 3. l), and B (see 3.2). The 
selection of the test-circuit depends largely upon the type of electrical contacts to be tested. Test-  
circuit B is preferred,  whenever possible, to  avoid contact contamination caused by the formation 
oí carbonaceous deposits on the contacts. The individual specification shall specify the test -circuit 
and time-duration (see 4.3)  required in connection with monitoring of shock and vibration tes ts .  The 
test-circuits Listed herein a r e  "recommended" reference circuits,  Any comparable test-circuit which 
meets the tes t  requirements and the calibration procedures as stated herein, may be used for this 
test .  

2 . 1 . 1  Selection of test-circuit A. Test-circuit A is for monitoring test-specimens with a single 
set of contacts. for  the oDenirig of normallv-closed contacts or  false closures of normaìly-opened - -  
contacts (see figure 310-i). fes t -c i rcui t  A should not be specified for specimens whose capability 
includes low-level or  dry-circuit ratings '( l0 milliamperes o r  less and 2 volts or  less for openings 
or closings less than 10 microseconds); since the current through the electrical contacts under tes t  
from the test-circuit may cause arcing, thus damaging the contacts. 

2 ,  1. 2 Selection of test-circuit B. Test-circuit B is f o r  monitoring test-specimens with a single 
set  of contacts, for  the opening of normally-closed contacts and false c losures  of normally-open 
contacts (see figure 310-3). Test-circuit B should not be used for  openings or  closings of less than 
10 microseconds, Test-circuit B does not allow current in excess of 20 milliamperes or an open- 
circuit voltage in excess of 2-volts during monitoring; which insures  that there  will be no arcing, 
which will cause damage, to low-level and dry-circuit tes t  specimens. 

I 

3. TEST SYSTEMS. 

3 , l  Test-circuit A. The test  circuit shall be the thyratron circuit shown on figure 310-1 o r  an 
approved equivalent circuit ,  The values fo r  Ri ,  C l ,  and the suppressor grid-cathode voltage, con- 
trolled by R7, principally controls the fir ing of the thyratron and are so chosen that the thyratron 
will f i re  when the duration of the contact-opening exceeds the time-duration specified in the individual 
specification (see 4.3 and 5). For the longer time-durations, such as above l-millisecond, it may 
be necessary to change the values of R2, R5, and R6. 

(a) To monitor normally-closed contacts, the normally-closed contacts a r e  connected 
to BPI and BP2, with switch Si in the "normally-closed position." The grid 
of the thyratron is placed at ground potential. The cathode of the thyratron is 
at a positive potential (depending on the setting of R7), thus providing sufficient 
negative bias to cut the thyratron "off." Any contact chatter (opening of closed 
contacts) will cause the grid of the thyratron to r i s e  exponentially to - 150 volts 
at a ra te  aetermined by the preselected time constant of R1 and C l .  As long as 
the contacts remain open, the grid potential will continue to r i se .  i f  the contacts 
remain "open" for longer than the specified interval, the grid potential r i ses  to 
the point at which the thyratron conducts and ionizes, thus lighting DSI. Since, 
i n  a thyratron, the gr id  loses control oí conduction as soon as the tube conducts. 
the contacts being monitored can reclose at any time thereafter without affecting 
the monitoring circuit. Thus, lamp DS1 will remain "on" until the thyratron is 
mardally reset by operation of switch S2. 

- 
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'b, To monitor normally-open contacts for false closures,  it is necessary to  operate 
switch SI to  the "normally-open position, " so  that the connection between the - 150 volts and the time-constant charging circuit  is "open." When open con- 
tacts are connected to  BPI and BP2 and the connection is made, these contacts 
"close." At contact closure,  voltage is applied to  the charging circuit ,  start ing 
a build-up in the same manner as described i n  (a) for  normally-closed contacts. 
At the conclusion of the test, if lamp DS1 is "off, " then there ha6 been a no- 
chatter interval exceeding the specified duration; if the lamp is "on, ' s  then there  
was at  least one-interval when the specified time-duration was exceeded. After 
an indication of failure, the thyratron circuit  shall be restarted by operation of 
switch S2. 

3 . 1 .  1 Calibration procedure for test-circuit  A. The calibration-circuit shown on figure 310-2 
ma) be used to calibrate the monitoring-circuit shown on figure 310-1 by using the following proce- 

I dure: 

a .  Make the proper connections of the monitoring-circuit t o  the calibration-circuit 
as shown, and se t  switch S1 to  position A. 

b .  Calibrate the oscilloscope triggering input as follows: 

(1) 

(2) 

Set switch S4 to  position A, so that the tr igger input is connected to 

Set the time-base control of the oscilloscope for  approximately 
the Y-ax i s  input of the oscilloscope. 

20-percent of the time-duration for  which the calibration is 
being made. 

(3) Set the Y-amplitude of the oscilloscope for l-volt per centimeter. 
(4) Set the triggering coupling to ac  sensitivity. 
(5) Open the switch S3 and adjust the triggering level and stability 

control s o  that the t race  on the oscilloscope will tr igger a t  
O. 5-volt or less. The closer the trigger-level is to zero, 
the greater  the accuracy of calibration. 

c .  Set switch S4 to  position B, s o  that the Y-axis input of the oscilloscope is 
connected through capacitor C4 to the plate of the thyratron in the tes t  
circuit. 

d .  Close switch Sg. 

e .  Set the Y -araplitude of the oscilloscope for a usgble display, and the time-base 

Depress monitor-circuit reset  switch S2 of figure 310-1 to set  the circuit i n  
the "ready" position, i. e . ,  with the circuit being calibrated and lamp DS1 
extinguished. 

as in preceding (b) (2). 

f .  

g .  Open switch C3: the observed t race of the oscilloscope should move across  the 
screen at a positive amplitude until it is deflected aownward by the negative 
pulse created when the thyratron fires. The time interval between the 
start of the t race and the negative pulse is the detection time. 
of figure 310-1 to the time-duration specified in  the individual specSication. 

Adjust R 7  

;!ETHOT: 210 
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! 

I 

MIL-STD-202F 
1 A p r i l  1980 

1 5 0 V  
O B POSITION (NORMALLYOPEN) 

&I A 

A POSITION 
(NORMALLY CLOSU) )  S p  

Bp2 

* 

Resistors Capaci  tors 

R,  - 35K 1/2W 1% (see note 1) C 1  - .0022pF, 600 VDCW (see note 1) 
R 2  - 27K 1'2W 5% 
R3 - 47K 1W 5% 

R4 - 200K 1.'2W 5% 
R s  - 70K 1W SR 
R6 - 2,4K 1W 52 

Miscellaneous 

DS1- NE-51 
51 - D P D T  
$ 2  - SPSTNC 1 2 5 V  1 amp (push) 

V 1  - JAN-5727/2D21W 

I50 VDC 
2 I vo 

R 7  - 5K 1W 
R8 - 500 ì!2W 5% 

NOT ES: 
1. These values ore to b e  chosen to obtain the desired time-duration for the applicable 

test condition (see 4.3). These particular values are opplicable to 10 microseconds 
tirnedurat i on only. 

FIGURE 310-1. Test -circuit A; Monitor circuit for contact-opening and closing. 
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DETECTION 
!TIME I 
1 

- 0  

TRIGGER 
3 

7 

O 
TO BP, 4 

O S C I L L O -  
SCOPE 

h 
r. 

O 
Y AXIS 

- - T O  BPI 4 

A 
s4 40 

TO BP3- b 
‘4 01 pF 

NOTE: 
The oscilloscope shall  have an accuracy of 5 3  percent o r  bet ter  on t ime base 
and have provision for external tr iggering. 

FIGURE 310-2. Calibration circuit  for test-circuit  A. 
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. . &  Test-circuit B. 
. :..l::c r of closed contacts and false closure of oper. contacts, independently or simultaneously. The 
1 *, . a a c t - l o a d  levels (see 2.1.2) insure that there will be no arcing of the contacts during monitor- 

The monitor-circa:  S Y U : .  UR f igwe 310-3 permits  detection of contact- 

...- 
a .  The chatter portion of f igure 310-3, res i s tors  R3 and R4 form a voltage divider 

wi th  their  junction at  + 2  volts. The closed contacts of the component under 
test ,  short-circuit R4 and place the base of t ransis tor  amplifier QI  to ground 
potential. When the contacts under test "chatter" (open), res i s tor  R4 is no 
longer short-circuited and capacitor C i  s tar t6  to charge through R2 and R 7  to 
4 2 volts. The time necessary for C i  to charge to the correct  bias-level is 
determined by the resistance of R 2  and R7 and the capacitance value of C l .  As 
transistor QI draws current through the gage of SCRI, the unit wiìl f i r e  and 
turn-on lamp DS1. Since in a silicon-controlled rectifier,  the gate loses  con- 
t rol  after it is turned "on, " the contacts can reclose a t  any t ime thereafter 
without affecting the monitoring circuit. The time-delay, before turn-on, can 

. be adjusted by varying R2 and selecting the capacitance value of C l .  (For 
example: C l  = ,002 I F g i v e s  a 10-microsecond open-contact t ime. ) 

1 

b.  In the false-make portion of figure 310-3, transistor-amplifier Q2 is normally "on" 
with the gate of SCR2 being effectively held at ground potential by the low-output 
impedance of t ransis tor  Q2. When a "false-make" occurs, the base of Q2 
transistor is grounded, turning Q2 "off. " This allows the gate of the SCR2, which 
is tied to the collector of transistor Q2, to r i s e  to  + 12 volts. The rate  of in -  
crease is determined by the value of C2 and Rg. (For example: C2 = ,002 IF 
gives a 10-microsecond false-make time. ) When the voltage reaches the gate 
turn-on level of SCR2, lamp DS2 will light, indicating a false closure of the 
open contacts. 

c .  When this circuit is being used to  simultaneously monitor both the open and 
closed contacts of a double set  of contacts: 

(1) If DS1 "lights," it is an indication of contact chatter. 
(2) If DS1 and DS2 "lights, " i t  is an indxation of false transfer or possible 

bridging, i. e., the movable contact of the open circuit "closes" but 
the closed circuit has not opened. 

(3) If DS2 "lights, " i t  is an indication of bridging. 

d .  Restoration of the circuit fo r  an indication of failure is accomplished by the 
operation of S i .  

3 . 2 . 1  Calibration procedure for test-circuit B. The calibration-circuit shown on figure 310-4 
Kay be used to calibrate the monitoring-circuit shown on figure 310-3 by using the following proce- 
dure: 

a .  Make the proper connections of the monitoring-circuit to the calibration-circuit. 

(1) 
( 2 )  

B P I  and BP2 for  contact-chatter calibration. 
BPI  and BP3 for false contact-make calibration. 

b .  Select the appropriate 5-volt square-wave "pulse-polarity" and "pulse-width" to be 
furnished by the pulse generator and monitor the pulse on the oscilloscope, a s  
follows: 

(1) 
( 2 )  
(3)  

For contact -chatter calibration - negative pulse. 
For fa lse  contact-make calibration - positive pulse. 
Pulse width for either of the preceding (1) or (2) equal to the requirea 

detection t i m e ,  
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C l l  C 2  
O S l I  OS2 - No. 344 Lomp 

- Choose for specified time (see note 1)  R 6  - 1000 Ohms 1 ’ 4 W ,  5% 
R 7  - 100 Ohms 1;4W, 5% 
R8 - 200 Ohms Pot. R 

R 2  - 2000 Ohms Pot. 

- 750 Ohms 1.’4 W ,  5% 

- 10,000 Ohms 1 . 4 W ,  5% 
Q I l  Q 2  - 2N332A or equivolent 

S C R I ,  S C R 2  - 2N1595 or equivolent R3,  R g  
R 4  - 2500 Ohms 1 / 4  W ,  5% $1 - SPST NC Push 

NOTE: 
1. U s e  ,0022 yFfor 10 microsecond timedurotion. Other time-duration wil I require lorger 

c o p o c i  tors. 

FIGC’RE 310-3. Tes t - c i r cu i t  B; Monitor c i rcu i t  f o r  contact-chat ter  and f a l s e  c losu res .  
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O 
OSCILLO - 

SCOPE . 

MIL-STO-202F 
1 April 1980 

CRI - CRYSTAL DIODE HAVING 3 TO I VOLT 

FORWARD VOLTAGE RATING 

I I 

FALSE- MAKE I ' DETECTION I 

I I 

I TIME I + 5vl 

TO B?2 
OR BP3 

I I 
I CHATTER I 
I DETECTIONi 

OFF TIME I TIME I 

i 
NOTES: 
1. The square-wave pulse generator and oscilloscope shall  have an accuracy 

of -13 percent or  better.  
2 .  The rat io  of off-time t o  detection-time shall  be 1 O : l  or  better.  

FIGURE 310-4. Calibration circuit for test-circuit  B. 
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i :  DS1 or DS2 (as  applicable) " l i f h t s ,  ac'.!c: R 2  or Rg until the light is 
extinguished. 

Slowly adjust R2 and Rg (as applicablei to  the time-duration specdied in  the 
individual specdication, as indicated by t h e  first point at which DSi o r  
DS2 "lights. " 

. r > r s  Daration. The monitor-circuits of figures 310-1 and 310-3 shall  be calibrated, i n m e d i -  
: . . Y  ;o use, using the applicable calibration-circuit (see figures 310-2 and 310-4, respective- 

. .  
.i' ' . 

. : . _ I  calibration-circuit shall then be disconnected from the monitoring-circuit. 

L .  - 
I . : -  5P1 and BP2 for test  circuit  A for both cóntact-chatter and false-make contact conditions. 
F : : e  :: circuit B, the points of connection shall be BPI  and BP2 for contact-chatter condition and 
t I I  ..':i- B P I  and BP3 for false-make contact condition. The test  specimen shall then be subjected 
t .  y : , ,  c : : ~ c f c ,  vibration, acceleration, or  other environmental test during which this contact-chatter 
E- :.;:.-.r-:z; rest method is to  be used. If specified in the individual specification, test specimens 
,-,.:.,.:x r.~.~:.nially-closed contacts may be wired in s e r i e s  to monitor for  opening of contacts! and 
:.Y . C '  !;~-,.i;-,g normally-open contacts may be wired i n  parallel to monitor for closing of contacts. In 

: i! contact opening o r  closing is indicated, it will then be necessary to rese t  each test 
s;:t. .::-,Y:-. separately and monitor it individually to determine which one i s  defective. 

; ) - , : z ; s  of connection. The contacts of the test-specimen being monitored shall be connected 

. .. 

. -  
y ,  : Tes: conditions. Test  specimens shall  be subjected to one of the following test conditions, a s  

_ijje: :; 1 ea ir, the indi\iàual specification: 

Test condition Time duration 

5 *  SLLILTARï, The following details are tobe specified i n  the individual specification: 

a .  Test circuit letter (see 2.1, 3.1, and 3.2). 

b .  Test condition letter fo r  maximum allowable time-duration of contact-opening 
or closing, as applicable (see 4 . 3 ) .  

Whether series-connection (of normally-closed contact test-specimens) or 
parailei-connection (of normally-open contact test-specimensì niay be 
allowed (see 4.2). 

c ,  
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MIL-STD-202F 
1 P o r i 1  lQRn 

METHOD 311 

LIFE. Lx)W LEVEL SWITCHING 

1. PURPOSE. This tes t  is conducted for the purpose of determining electrical  contact reliability 
under low-level switching conditions in the environment in  which the contacts operate. A low level 
switching circuit is one in which the voltage and stored energy are sufficiently small  s o  that the r e -  
sistance of a pair of contacts is not affected by electrical  phenomena associated with the electrical  
current flow or the switching. Such a circuit is also one where the voltage or the current is too low 
to cause any physical change in the contacts; contact res is tance can only be affected by changes m 
the contacts caused by mechanical action on the contacts. Electrical  loads, which result  in arcing 
across  electrical  contacts, affect contact sur faces  in  many ways, mostly favorable to reduction of 
contact resistance, since insulating films and small  rough raised areas on the contact are burned 
away or melted down, to  reform as a more even and larger  contact surface. Under low-level con- 
ditions. the advantages, as well as the occasional disadvantages of this arcing will be absent. if 
low-level loads and intermediate or power loads a r e  to  be applied to different pa i r s  of contacts on 
the same component part  simultaneously, reliability of the low-level conditions can be impaired due 
to  deposition of foreign materials resulting from vaporization surrounding the contacts operating at 
larger loads in the same enclosure or in an adjacent area, because of this fact, and because low- 
level contacts may develop f i lms as a function of their  environment, the contacts a r e  tested i n  an 
environment s imilar  to that in  which they are used. T h s  tes t  in no way reflects the contact capa- 
bility in  the intermediate or "minimum" current  a r ea  and shall  not be considered as a substitute for  
testing in this a r ea  when specified. 

2. APPARATUS. 

2. 1 Test circuit ,  Monitoring of the contact resistance of each pair of contacts shall  be accom- 
plished on each cycle, A separate monitoring indicator shall  be used for  each pair of contacts. The 
apparatus, which cyclically operates the contacts, shall be capable of automatically cycling the con- 
tacts at the rate specified, The power source for the open-circuit voltage shall not exceed 30 milli- 
volts dc maximum or  peak ac a t  10 milliamperes maximum. Open-circuit voltage is defined as the 
voltage that would appear a t  the contacts, when the circuit is energized and when the contacts are 
open, One means of generating this voltage is to pass  a stable adjustable current through a low-ohm- 
age resis tor  (such as a shunt res is tor  for an ammeter).  This means will provide the low-impedance, 
low-voltage, controllable, and well defined voltage source necessary.  The current shall be adjusted 
so that the current through the pair of contacts, when closed is limited to 10 milliamperes, maximum. 

I 

2 . 2  Monitoring apparatus. The monitoring apparatus shall be capable of indicating resistances 
greater than a particular value, as specified. Care should be exercised so as to minimize any load- 
ing effects by the monitoring apparatus such as current surges  as a result  of shunt capacitance of 
shield wire or instrumentation current to the monitoring indicator. During each closure, the contact 
potential shall be monitored for  at least 50 percent of the t ime contacts a r e  closed. The appa. - tus  
shall provide and record,  either manually or automatically, the following information: 

a. 
b.  

c .  

d .  

Xumber of contact closures with contact load applied. 
ií required, number of t imes the contacts have performed as specified 

prior to the f i r s t  failure to perform as specified. 
Xumber of t imes the contacts have failed to perform as specified, i. e . .  

the number of "misses.  " 
Sticking of contacts, when in the "open" condition, unless otherwise 

specified. Sticking of contacts shall be defined as failure to reach 
90 percent of the open-circuit voltage. 

3. PROCEDURE. Each pair of contacts shall be operated fo r  the number of cycles specified at 
the speciíied cycling rate with the required test  load (see 2) applied. 
be con:inuously monitored using the apparatus in 2 . 1  and 2 .2 .  

The contact resistance shall 

METHOD 311 
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MIL-STD-202F NOTICE 7 

a .  If applicable, specify environment, e .  6 .  , temperature,  humidity, p ressure ,  
composition of atmosphere, and any  other special environmental conditions 
(see i). 

b .  Number of “misses” allowed which %ill be considered a failure (see 2). 

c ,  Maximum contact resistance allowed (see 2.  1). 

d .  ïí monitoring of contacts for sticking is not applicable (see 2.2) .  

e .  Number of cycles of operation and cycllng r a t e  (see 3) .  
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METHOD 312 

MTERMEDIATE CURRENT SWITCHING 

1. PURPOSE, This  test is conducted for the purpose of determining the electrical  contact 
reliability of such items as electromechanical re lays ,  switches, e tc . ,  under intermediate current 
(formerly known as "minimum current") switching conditions under which the contacts operate. An 
intermediate current switching circuit is one in which there  is insufficient voltage and stored energy 
to cause contact arcing during opening o r  closing of mating contacts, but which have sufficient energy 
to cause melting of the contact material .  Normal arcing of contacts at rated load levels often act to  
burn off any oxide o r  other f i lm on the contacts o r  provide localized melting at the point of contact, 
so  that contact resistance does not rise drastically.  Without this arcing of the contacts, oxides and 
other contaminant fi lms can build up on contacts in component par t s  which hove not been sealed 
adequately o r  which have contaminating mater ia ls  and vapors trapped within the enclosure due to 
improper manufacturing techniques. Such contacts will develop unacceptably high contact res is tance 
under intermediate current loads, unless the contact force and wipe are sufficiently heavy to over-  
come a n y  effect of contamination. Intermediate current switching is the range in which a large per -  
centage of loads occur.  Therefore, it is extremely important that an intermediate current  switching 
test  be imposed on al l  electromechanical relays and switches, which are to  be used in this range. 
Relays and switches, which pass  both low-level and full rated load tests, frequently fail when used 
in the intermediate current switching range. 

mediate current switching test. Successful testing at low-level and full rated loads in no way reflects 
the capability of the relay or switch at intermediate current loads. Statements or titles for com- 
ponent par ts ,  such as "low-level to full rated load"shal1 not be used in specifications, unless inter-  
mediate current switching capability has been demonstrated by the requirement for  testing by this 
method. 

2. PRECAUTIONS. f i l l  rated load and low-level life tests are not a substitute for the inter-  

CAUTION. A low-level run-in test  is not equivalent to intermediate current  testing and 
I conversely intermediate current capability does not indicate low-level capability. 

3. APPARATUS. 

3.1 Test circuit. Monitoring of the specified contact resistance of each pair of mating contacts 
shall be accomplished on each cycle. Each contact shall be monitored on each closure.  The 
apparatus, which cyclically operates the contacts, shall be capable of automatically cycling the con- 
tacts at the ra te  specified. Resistive load voltage shall be applied to the contacts and shall be 3. O to 
10. O volts dc at 100 f 10. O milliamperes (mA), such as by means of a well-regulated power supply 
which will provide the low-voltage, controllable, and well-defined voltage source.  Voltage, when 
required to energize coils in order to actuate the contacts, shall be as specified. Both normally 
open and normally closed contacts of double-throw switching parts shall be tested. Multipole con- 
tacts shall be connected with all normally open pa i rs  of contacts loaded and all normally closed pairs  
of contacts loaded. 

3.2 Monitoring apparatus. The monitoring apparatus shall be capable of indicating resistances 
greater than a particular value specified. During each closure, the contact potential shall be moni- 
tored 10 milliseconds or more after the end of specified contact bounce. The apparatus shall pro- 
vide and record either manually or automatically, the following information: 

a .  Number of contact closures with contact load applied. 
b. If required, number of t imes contacts have performed as specified prior to failure to 

c .  Sticking of contacts, when intended to be in the "open" condition, unless otherwise 
perform as specified. 

specified. Sticking of contacts shall be defined as any failure of closed contacts to 
open a s  required during the cycling? or  indication across  such contacts of less  than 
90 percent of the applied open-circuit contact voltage. 
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4 PROCEDCRE. Each pair  of contacts shall be operated for 25, O00 cycles (see note below) at 
LCC 5pe::ied csc lmg rate. The duty cycle shall be approximately 50 percent "on" and 50 percent 
"o!! . The component par ts  shall be tested in  a temperature chamber at the rated maximum ambient 
ope.ra:izc temperature with the required test load (see 3. 1). When specified, the final half of the 
tesi c;cìes shall be tested at room ambient temperature.  Each pair  of contacts shall be individually 
mor.itored on each operation for failure-to-break (FTB! and for failure-to-make (FTM) the test load, 
usir,c the apparatus i n  3.1 and 3.2. FTB shall be defined a s  a voltage drop ac ross  the contacts of 
less than 90 percent of the applied voltage when the contacts a r e  intended to be open. FTM shall be 
àefined as a voltage drop across  the contacts greater  than O. 1 t imes the maximum allowable contact 
resistance ( in  ohms), when the contacts a r e  intended to be closed. The voltage drop across  the 
c m t a c t s  shall be monitored for a t  least 50 percent of the time the contacts a r e  closed and for at least 
5 C  percent of the time the contacts a r e  open, unless the monitoring apparatus can be demonstrated 
t o  be capable of settling to a stable reading in a ' shor te r  period of time. Any FTB or .FTM shall either 
be recorded or  shall automatically stop the actuating apparatus. 

NOTE: Because the test is conducted fo r  only 2 5 , 0 0 0  operations, it must not be inferred 
that the re lays or switches, so tested, a r e  suitable for only 25,000 operations 
in the intermediate current range. Quite the contrary,  if the 25,000 operations 
test is passed satisfactorily, the relays or switches can be expected to be capable of 
switching intermediate current loads well beyond the full rated load life cycles 
spec i f  ied , 

5 .  SLWMARY. The following details a r e  to be specified in the individual specification: 

a .  Maximum contact resistance allowed (see 3 .  i). 
b.  Coil energizing voltage (see 3.1). 
c .  Cycling ra te  (see 3 .  i ) .  
d .  Contact bounce, if applicable (see 3 . 2 ) .  
e If monitoring of contacts for sticking is not applicable (see 3 . 2 k ) ) .  
f .  %%ether final half of cycles is to be tested at room ambient temperature (see 4 ) .  
g. Rated maximum operating ambient temperature (see 4).  
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