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[INCH-PQUND |
Nggﬁ%?: MIL-STD-202F
NOTICE 14
6 February 1998
DEPARTMENT OF DEFENSE
TEST METHOD STANDARD

ELECTRONIC AND ELECTRICAL COMPONENT PARTS

TO ALL HOLDERS OF MIL-STD-202F:

1. THE FOLLOWING PAGES OF MIL-STD-202F HAVE BEEN REVISED AND SUPERSEDE THE PAGES

LISTED:
NEW PAGE DATE SUPERSEDED PAGE DATE
3 6 February 1998 3 31 January 1996
4 11 April 1986 4 REPRINTED WITHOUT CHANGE

2. THE FOLLOWING TEST METHODS OF MIL-STD-202F HAVE BEEN REVISED AND SUPERSEDE THE
TEST METHODS LISTED:

NEW METHOD DATE SUPERSEDED METHOD DATE
210E 6 February 1998 210D 31 January 1996

73'3. RETAIN THIS NOTICE PAGE AND INSERT BEFORE THE TABLE OF CONTENTS.

4. Holders of MIL-STD-202F will verify that the changes indicated above have been entered. This notice page
will be retained as a check sheet. This issuance, together with appended pages, is a separate publication.
Each notice is to be retained by stocking points until the standard is completely revised or canceled.

5. The margins of this notice are marked with asterisks to indicate where changes were made. This was done
as a convenience only and the Government assumes no liability whatsoever for any inaccuracies in these
notations. Bidders and contractors are cautioned to evaluate the requirements of this document based on the
entire content irrespective of the marginal notations and relationship to the last previous issue.

Custodians: Preparing activity:
Armmy - CR DLA-CC
Navy - EC

Air Force - 85 (Project 59GP-0156)

Review activities:
Army - AR, AT, AV, CR4, M}, SM, TE
Navy - AS, OS, SH
Air Force - 17, 19, 99
NSA-NS

AMSC N/A FSC 59GP
DISTRIBUTION STATEMENT A Approved for public release; distribution is unlimited.

Provided by IHS

No reproduction or network\ng permitted without license from IHS Not for Resale
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NOTICE OF INCH-POUND
CHANGE MIL-STD-202F
NOTICE 13

31 January 1996

MILITARY STANDARD
TEST METHODS FOR ELECTRONIC AND
ELECTRICAL COMPONENT PARTS
TO ALL HOLDERS OF MIL-STD-202F:

1. THE FOLLOWING PAGES OF MIL-STD-202F HAVE BEEN REVISED AND SUPERSEDE THE PAGES LISTED:

NEW PAGE DATE SUPERSEDED PAGE DATE
1 31 January 1996 1 11 April 1986
2 31 January 1996 2 11 April 1986
3 31 January 1996 3 12 July 1993
4 11 April 1986 4 REPRINTED WITHOUT CHANGE

2. THE FOLLOWING TEST METHODS OF MIL-STD-202F HAVE BEEN REVISED AND SUPERSEDE THE TEST
METHODS LISTED:

NEW METHOD  DATE SUPERSEDED METHOD  DATE
208H 31 January 1996 208G 1 June 1992
210D 31 January 1996 210C 12 July 1993

3. RETAIN THIS NOTICE PAGE AND INSERT BEFORE THE TABLE OF CONTENTS.

4. Holders of MIL-STD-202F will verify that the changes indicated above have been entered. This notice page will be
retained as a check sheet. This issuance, together with appended pages, is a separate publication. Each notice is to be
retained by stocking points until the military standard is completely revised or canceled.

5. Marginal notations are not used in this notice to identify changes with respect to the previous issue due to the
extensiveness of the changes.

CONCLUDING MATERIAL

Custodians: Preparing activity:
Amy - ER DLA - ES
Navy - EC
Air Force - 85 (Project 59GP-0145)

Review activities:
Army - AR, AT, AV, ME, M|, SM, TE
Navy - AS, SH, 0OS
Air Force - 17, 19, 99
NSA - NS

No reproduction or networking permitted without license from IHS Not for Resale
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| NOTICE OF | | INCH-POUND |

| CHANGE | 12 July 1993
MIL-STD-202F
NOTICE 12

MILITARY STANDARD
TEST METHODS FOR ELECTRONIC AND
ELECTRICAL COMPONENT PARTS
TO ALL HOLDERS OF MIL-STD-202F:

1. THE FOLLOWING PAGES OF MIL-STD-202F HAVE BEEN REVISED AND SUPERSEDE THE PAGES LISTED:

NEW PAGE DATE SUPERSEDED PAGE DATE
3 12 July 1993 3 1 June 1992
4 11 April 1986 4 REPRINTED WITHOUT CHANGE

2. THE FOLLOWING TEST METHODS OF MIL-STD-202F HAVE BEEN REVISED AND SUPERSEDE THE TEST METHODS LISTED:

NEW_METHOD DATE SUPERSEDED METHOD DATE
210¢ 12 July 1993 2108 8 June 1990
2154 12 July 1993 215H 1 June 1992

3. RETAIN THIS NOTICE PAGE AND INSERT BEFORE THE TABLE OF CONTENTS.

4. Holders of MIL-STD-202F will verify that the changes indicated above have been entered. This notice
page will be retained as a check sheet. This issuance, together with appended pages, is a separate
publication. Each notice is to be retained by stocking points until the military standard is completely
revised or canceled.

5. Marginal notations are not used in this notice to identify changes with respect to the previous issue
due to the extensiveness of the changes.

AMSC N/A FSC 59GP
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.

No reproduction or networking permitted without license from IHS Not for Resale
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MIL-STD-202F
NOTICE 12

CONCLUDING MATERIAL

Custodians: Preparing activity:
Army - ER Army - ER
Navy - EC
Air Force - 85 Agent:
DLA - ES

Review activities:
Army - AR, AV, ME, MI, SM, TE (Project 59GP-0117)
Navy - AS, SH, OS
Air Force - 11, 17, 99
NSA - NS
DLA - ES

User activities:
Army — AT
Navy - MC
Air fForce - 19

Provided by IHS

No reproduction or networking permitted without license from IHS Not for Resale
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f
| The documentation and process conversion
| measures necessary to comply with this

| notice shall be completed by

| 31 october 1992.

1

f—_—

| _NOT MEASUREMENT SENSITIVE |
MIL-STD-202F

1 NOTICE OF | NOTICE 11
| __CHANGE ] 1 June 1992

MILITARY STANDARD

TEST METHODS FOR ELECTRONIC AND
ELECTRICAL COMPONENT PARTS

TO ALL HOLDERS OF MIL-STD-202F:

1. THE FOLLOWING PAGES OF MIL-STD-202F HAVE BEEN REVISED AND SUPERSEDE THE PAGES LISTED:

NEW PAGE DATE SUPERSEDED PAGE DATE
3 1 June 1992 3 8 June 1990
4 11 April 1986 & REPRINTED WITHOUT CHANGE

2. THE FOLLOWING TEST METHODS OF MIL-STD-202F HAVE BEEN REVISED AND SUPERSEDE THE TEST METHODS LISTED:

NEW METHOD DATE - SUPERSEDED METHOD DATE
2086 1 June 1992 208F 11 April 1986
215H 1 June 1992 215G 8 June 1990

3. RETAIN THIS NOTICE PAGE AND INSERT BEFORE THE TABLE OF CONTENTS.

4. Holders of MIL-STD-202F will verify that the changes indicated above have been entered. This notice
page will be retained as a check sheet. This issuance, together with appended pages, is a separate
publication. Each notice is to be retained by stocking points until the military standard is completely
revised or canceled.

5. Marginal notations are not used in this notice to identify changes with respect to the previous issue
due to the extensiveness of the changes.

AMSC N/A FSC 59GP
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.

Provided by IHS
No reproduction or networking permitted without license from IHS Not for Resale
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| NOT MEASUREMENT SENSITIVE |

MIL-STD-202F
T ROTICE OF NOTICE 10
] CHANGE | 8 June 1990

MILITARY STANDARD

TEST METHODS FOR ELECTRONIC AND
ELECTRICAL COMPONENT PARTS

TO ALL HOLDERS OF MIL-STD-202F:

1. THE FOLLOWING PAGES OF MIL-STD-202F HAVE BEEN REVISED AND SUPERSEDE THE PAGES

“ LISTED:
METHOD NEW PAGE DATE SUPERSEDED PAGE DATE
-{. 3 8 June 1990 3 11 October 1988
4 11 April 1986 4 REPRINTED WITHOUT CHANGE
208F 3 11 April 1986 3 REPRINTED WITHOUT CHANGE
208F 4 8 June 1990 4 11 October 1988

2. _THE FOLLOWING TEST METHODS OF MIL-~STD-202F HAVE BEEN REVISED AND SUPERSEDE THE
TEST METHODS LISTED:

NEW METHOD DATE SUPERSEDED METHOD DATE
106F 8 June 1990 106E 1 April 1980
2108 8 June 1990 210A 16 April 1973
2156 8 June 1990 215F 11 October 1988

3. RETAIN THIS NOTICE PAGE AND INSERT BEFORE THE TABLE OF CONTENTS.

4, Holders of MIL-STD-202F will verify that the changes indicated above have been
entered. This notice page will be retained as a check sheet. This issuance,
together with appended pages, is a separate publication. Each notice is to be
retai?eg by stocking points until the military standard is completely revised or
canceled,

5. The margins of this notice are marked with asterisks to indicate where changes
(additions, modifications, corrections, deletions) from the previous notice were
made. This was done as a convenience only and the Government assumes no liability
whatsoever for any inaccuracies in these notations. Bidders and contractors are
cautioned to evaluate the requirements of this document based on the entire
content irrespective of the marginal notations and relationship to the last
previous notice.

AMSC N/A FSC 59GP
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.

Provided by IHS
No reproduction or networking permitted without license from IHS Not for Resale
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MIL-STD-202F

NOTICE 10
Custodians: Preparing activity:
Army - ER Army - ER
quy -~ EC i
Air Force - 85 Agent:

DLA - ES
Review activities: .
Army - AR, AV, ME, MI, SM, TE (Project 59GP-0088)
Navy - AS, SH, 0S
Air Force - 11, 17, 99

NSA - NS
DLA - ES
LY
User activities: a
Army - AT
Navy - MC
Air Force - 19 -

Provided by IHS
No reproduction or networking permitted without license from IHS Not for Resale
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. ) INOT MEASUREMENT SENSITIVE]
v MIL-STD-~202F

[NOTICE OF] NOTICE 9

| CHANGE | 11 October 1988

MILITARY STANDARD
TEST METHODS FOR ELECTRONIC AND
ELECTRICAL COMPONENT PARTS

! TO ALL HOLDERS OF MIL-STD-202F:
g‘ 1. THE FOLLOWING PAGES HAVE BEEN REVISED AND SUPERSEDE THE PAGES LISTED:

METHOD NEW PAGE DATE SUPERSEDED PAGE DATE
3 11 October 1988 3 11 April 1986
4 11 April 1986 4 REPRINTED WITHOUT CHANGE
1076 3 11 October 1988 3 28 March 1984
107G 4 11 October 1988 4 28 March 1984
107G 5 11 October 1988 New page iyl
208F 1 11 April 1986 1 REPRINTED WITHOUT CHANGE
208F 2 11 October 1988 2 11 April 1986
208F 3 11 Octboer 1988 3 11 April 1986
208F 4 11 October 1988 4 11 April 1986
308 5 29 November 1961 5 REPRINTED WITHOUT CHANGE
308 6 11 October 1988 6 29 November 1961
2. THE FOLLOWING TEST METHODS OF MIL-STD-202F HAVE BEEN REVISED AND SUPERSEDE THE
‘ TEST METHODS LISTED: )
NEW METHOD DATE SUPERSEDED METHOD DATE
112E 11 October 1988 112D 8 July 1982

3. RETAIN THIS NOTICE PAGE AND INSERT BEFORE THE TABLE OF CONTENTS.

4, Holders of MIL-STD-202F will verify that the changes indicated above have been
entered. This notice page will be retained as a check sheet. This issuance,
together with appended pages, is a separate publication. Each notice is to be
retained by stocking points until the military standard is completely revised or
canceled.

NOTE: The margins of this notice are marked with asterisks to indicate where
changes {additions, modifications, corrections, deletions) from the previous
notice were made. This was done as a convenience only and the Government assumes
no liability whatsoever for any inaccuracies in these notations. Bidders and
contractors are cautioned to evaluate the requirements of this document based on

the entire content irrespective of the marginal notations and relationship to the
last previous notice.

AMSC N/A FSC 59GP
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.

- - 3 s e
Provided by IHS P
No reproduction or networking permitted without license from IHS - ~ Not for Resale : kY
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Custodians:
Army - ER
Navy - EC
Alr Force - 85

Review activities:

Army - AR, AY, ME, MI, SM,
. Navy - AS, SH, 0S

Air Force - 11, 17, 99
NSA - NS

DLA - ES

User activities:
Army - AT
Navy - MC

Air Force - 19

Ve
Provided by IHS \

No reproduction or networking permitted without license from IHS

MIL-STD-202F
NOTICE 9

11 October 1988

: Not for Resale

Preparing activity:
Army - ER

Agent:
DLA - ES

{Project 59GP-0062)
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MIL-STD-202F
NOTICE 8
11 April 1986

MILITARY STANDARD

TEST METHODS FOR ELECTRONIC AND
ELECTRICAL COMPONENT PARTS

TO ALL HOLDERS OF MIL-STD-202F:
1. THE FOLLOWING PAGES HAVE BEEN REVISED AND SUPERSEDE THE PAGES LISTED:

New Page Date Superseded Page Date
1 11 April 1986 1 1 April 1980
2 1 April 1980 2 Reprinted without change
3 11 April 1986 3 28 March 1985
4 11 April 1986 4 1 April 1980
2. THE FOLLOWING TEST METHOD HAS BEEN REVISED AND SUPERSEDES THE TEST METHOD LISTED:
New Method No. Date Superseded Method Date
208F 11 April 1986 208E 14 Nov 1984

3. RETAIN THIS NOTICE PAGE AND INSERT BEFORE THE TABLE OF CONTENTS.

4. Holders of MIL-STD-202F will verify that page changes indicated above have been
entered. This notice page will be retained as a check sheet.
This issuance, together with appended pages, is a separate publication. Each
notice is to be retained by stocking points until the military standard is
completely revised or canceled.

Custodians: Preparing activity:
Army - ER ) Army - ER
Navy - EC . ,
Air Force - 11 Agent:
DLA - ES

Review activities: T
Army - AR, AV, ME, MI, SM, TE (Project 59GP-0048)
Navy - AS, SH, 0S
Air Force - 17, 85, 99
S NS

DLA - ES

User activities:
Army - AT
Navy - MC
Air Force - 19

AMSC N/A FSC 59GP
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
. - Fd

e T ——
" /% Provided by IHS™

: =)
“ No reproduction or networking permitted without license from IHS Not for Resale
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: MIL-STD-202F
h . NOTICE 7
28 March 1985

MILITARY STANDARD

TEST METHODS FOR ELECTRONIC AND
ELECTRICAL COMPONENT PARTS

TO ALL HOLDERS OF MIL-STD-202F:
1. THE FOLLOWING PAGES HAVE BEEN REVISED AND SUPERSEDE THE PAGES LISTED:

New Page Date Superseded Page Date
3 28 March 1985 3 14 November 1984
4 1 April 1980 4 Reprinted without change
2. THE FOLLOWING TEST METHOD HAS BEEN REVISED AND SUPERSEDES THE TEST METHOD LISTED:
New Method No. Date Superseded Method No. Date
215E 28 March 1985 215D 28 March 1984

3. RETAIN THIS NOTICE PAGE AND INSERT BEFORE THE TABLE OF CONTENTS,

4. Holders of MIL-STD-202F will verify that page changes indicated above have been
entered. This notice page will be retained as a check sheet.
This issuance, together with appended pages, is a separate publication. Each
notice is to be retained by stocking points until the military standard is
completely revised or canceled.

Custodians: Preparing activity:
Army - ER . Army - ER
Navy - EC
Air Force - 11 ’ {(Project 59GP-0046)

Review activities:
Army - AR, AV, ME, MI, SM, TE
Navy - AS, SH, 0S
Air Force - 17, 85, 99
NSA - NS
DLA - ES

User activities:
Army - AT
Navy - MC
Air Force - 19

Agent:
DLA - ES

. ________\\ FSC 59GP

No reproduction or networking permitted without license from IHS . Not for Resale . [
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MIL-STD-202F
NOTICE 6

14 November 1984

MILITARY STANDARD

TEST METHODS FOR ELECTRONIC AND
ELECTRICAL COMPONENT PARTS

TO ALL HOLDERS OF MIL-STD-202F:
1. THE FOLLOWING PAGES HAVE BEEN REVISED AND SUPERSEDE THE PAGES LISTED:

New Page Date Superseded Page Date
3 14 Nov 1984 : 3 28 March 1981
4 - 1 Apr 1980 4 Reprinted without change
2, E?ETES%LOWING TEST METHODS HAVE BEEN REVISED AND SUPERSEDE THE TEST METHODS
New Method Page Date Superseded Method No. Date
208E 14 Nov 1984 208D 1 April 1980

3. RETAIN THIS NOTICE PAGE AND INSERT BEFORE THE TABLE OF CONTENTS.

4, Holders of MIL-STD-202 will verify that page changes indicated above have been
entered, The latest notice (notice page) will be retained as a check sheet.
This issuance, together with appended pages, is a separate publication. Each
notice is to be retained by stocking points until the military standard is
completely revised or changed.

Custodians: Preparing activity:
Army - ER Army - ER
Navy - EC '
Air Force - 11 . (Project 59GP-0047)

Review activities:
Army - AR, AV, ME, MI, SM, TE
Navy - AS, SH, O0S
Air Force - 17, 85, 99

NSA - NS

DLA - ES
User activities:

Army - AT

Navy - MC

Air Force - 19
Agent:

DLA -~ ES

~ —_—

{ No reproduction or networking permitted without license from IHS t Not for Resale

—
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MIL-STD-202F

NOTICE 5

28 March 1984
MILITARY STANDARD

TEST METHODS FOR ELECTRONIC AND
ELECTRICAL COMPONENT PARTS

TO ALL HOLDERS OF MIL-STD-202F:
1. THE FOLLOWING PAGES HAVE BEEN REVISED AND SUPERSEDE THE PAGES LISTED:

New Page Date Superseded Page Date
3 28 March 1984 3 21 October 1982
4 1 April 1980 4 Reprinted without change
2. E?ETFOLLONING TEST METHODS HAVE BEEN REVISED AND SUPERSEDE THE TEST METHODS
ED:
New Method No. Date Superseded Method No. Date
1076 28 March 1984 107F 21 October 1982
214A 28 March 1984 214 - 9 November 1966
215D - 28 March 1984 215C 8 July 1982

3. RETAIN THIS NOTICE PAGE AND INSERT BEFORE THE TABLE OF CONTENTS.

4, Holders of MIL-STD-202 will verify that page changes indicated above have been
entered. The latest notice (notice page) will be retained as a check sheet. This
issuance, together with appended pages, is a separate publication. Each notice is to
be retained by stocking points until the military standard is completely revised or

canceled.
Custodians: Preparing activity:
Army - ER Army - ER
Navy - EC
Air Force - 11 (Project ENVR-0015)

Review activities:
Army - AR, AV, ME, MI, SM, TE
Navy - AS, SH, 0S
Air Force - 17, 85, 99

NSA - NS

DLA - ES
User activities:

Army - AT

Navy - MC

Air Force - 19
Agent:

DLA -~ ES

. No reproduction or networking penIntted without license from IHS Not for Resale
(\ S A I,

- ™~ RS \
Provided by IHS e N
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MIL-STD-202F
NOTICE 4

21.OCTOBER 1982

MILITARY STANDARD _ ; .
TEST METHODS FOR ELECTRONIC AND -

ELECTRICAL COMPONENT PARTS _ ) '{::~'

TO ALL HOLDERS OF MIL-STD-202F:

¢ 1. THE FOLLOWING PAGES HAVE BEEN REVISED AND SUPERSEDE THE PAGES L1STED:
' New Page . Date Superseded Page » Date
! 3 3 29 January 1981
4" 1 Apr 1980 4 Reprinted without change
2. THE FOLLOWING TEST METHODS HAYE BEEN REVISED AND SUPERSEDE THE TEST METHODS

LISTED:

New Method No. Date Syperseded Method No. Date
107F 107E 29 January 1981
3. THE FOLLOWING PEN AND INK CHANGES ARE TO BE MADE:

4.
5.

P -
Provided by IHS

No reproduction or networlf\ng permitted without license from IHS

METHOD 112D, PAGE 3, PARAGRAPH 3.5, LINE 7: DELETE *DEPTH OF 1 INCH" AND
SUBSTITUTE ﬁMINIMUM DEPTH OF 1 INCH."

METHOD 112D, PAGE 7, PARAGRAPH 5.4.3.2.2.1, LINE 5: IN PARAMETER DEFINITION FOR
“Qs" DELETE IICMS/skr" AND SUBSTITUTE “CM37S KRYPTON.*

METHOD 112D, PAGE 8, PARAGRAPH 5.4.3.2.3, AT END OF PARAMETER DEFINITION FOR "L"
DELETE "AIR".

METHOD 112D, PAGE 10, PARAGRAPH 7.1.1, LINE 1: DELETE “FC-72 QR PP-1" AND
SUBSTITUTE "FC-72, FC-84 OR PP-1".

METHOD 112D, PAGE 10, PARAGRAPH 7.2.4., LINE 2: DELETE “75" AND SUBSTITUTE "90".

METHOD 112Df PAGE 11; PARAGRAPH 7. 4E LINE 9 AND 11’ RESPECTIVELY' DELETE
b BSTITUTE

;Iﬁ??EéSED T0 A MINIMUM OF 90 1bf/1n2“ AND “INCREASED TO A MINIMUM OF 50
b ne"

METHOD 215C, PAGE 2, PARAGRAPH 3.1, LINE 6: DELETE "140#30 KILOPASCAL
20%5psi AND SUBSTITUTE "20%5 1bf/in® (138%+34.5 KILOPASCAL)".

RETAIN THIS NOTICE PAGE AND INSERT BEFORE THE TABLE OF CONTENTS.

Holders of MIL-STD-202 will verify that page changes indicated above have been
entered. The latest notice (notice page) will be retained as a check sheet.
This issuance, together with appended pages, is a separate publication. Each
notice is to be retained by stocking points until the military standard 1is
completely revised or changed.

FSC ENVR

. 1 of 2
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« Not for Resale
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MIL-STD-202

Custodians:
Army - ER
Navy - EC
Air Force - 1

Review activities:
Army - AR, AV, ME, MI, SM, TE
Navy - AS, SH, 0S
Air Force - 17, 85, 99
NSA - NS .
DLA - ES

User activities:
Army = AT )
Navy - MC
Air Force - 19

Agent:
DLA - ES

Provided by IHS
No reproduction or networking permitted without license from IHS
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MIL-STD-202F
NOTICE 3
8 JULY 1982

MILITARY STANDARD
TEST METHODS FOR ELECTRONIC
AND
ELECTRICAL COMPONENT PARTS
TO ALL HOLDERS OF MIL-STD-202F:

1. The following test methods have been revised and supersede the test methods listed:

New Method No. Date Superseded Method No. Date
112D 8 JULY 1982 112C 1 April 1980
215¢C 8 JULY 1982 2158 29 January 1981

2. The following pen and ink changes are to be made:
METHOD 104A, page 1, para. 2, line 2: Delete "169" and substitute "149".
METHOD 109B, page 1, para. 3.2.1, line 4: Delete "raise" and substitute "rise".

RETAIN-THIS NOTICE PAGE AND INSERT BEFORE THE TABLE OF CONTENTS.

Holders of MIL-STD-202 will verify that page changes indicated above have been
entered. The latest notice (notice page) will be retained as a check sheet. This
issuance, together with appended pages, is a separate publication. Each notice is to
be retained by stocking points until the military standard is completely revised or

changed.

Custodians: Preparing activity:
Army - ER Army - ER
Navy - EC
Air Force -~ 11 Agent:

DLA - ES

Review activities:
Army - AR, AV, ME, MI, SM, TE (Project ENVR 0012)
Navy - AS, SH, 0S
Air Force - 17, 85, 99
NSA - NS
DLA - ES

User activities:
Army - AT
Navy - MC
Air Force ~ 19

o ‘ - @ = 3
Provided by IHS N at S

No reproduction or networking permitted without license from IHS Not for Resale

LTI s e ) L el




MIL_STD-202F NOTICE 9 59 BN 9999911 0000L4s 2 mm -

MIL-STD-202F
NOTICE 2
. 27 JANUARY 1982°

MILITARY STANDARD

) TEST METHODS FOR ELECTRONIC AND
ELECTRICAL COMPONEZNT PARTS

TO ALL HOLDERS OF MIL-STD-202F:

1. PAGES 5 AND 6 OF APPENDIX A TO TEST METHOD 208D ARE BEING REPRINTED FOR
CLARITY.

2.  THE FOLLOWING PEH AND INK CHANGES ARE T0 BE MADE:

METHOD 104A, PAGE 1, PARAGRAPH 2, LINE 2: Delete "65° +5°, -0°C
(T69° +9°, -0°F)" and substitute "65° *5°, -0°C (149 r9°, -0°F)".

METHOD ,112C, PAGE 1, PARAGRAPH 2.1, LINES 9 AND 10: Delete "conditions A or
B" and substitute "condition A.™

METHOD 112C, PAGE 5, PARAGRAPH 5.4.3.2.2, EQUATION: Delete and substitute as
foilows:

"QS = R_' (1)“
skTPt

METHOD 112C, PAGE 5, PARAGRAPH 5.4.3.2.1, TABLE I: Delete "lbf/inz" and
substitute "16f/in2 (gage)."

METHOD 112C, PAGE 5, PARAGRAPH 5.4.3.2.2.1, FOR THE PARAMETERS DEFINED:
DeTete "k = The overall counting effeciency..." and substitute "k = The
overall counting efficiency"; and for P, Tine 3, end of tine, delete "has."

METHOD 112C, PAGE 6, PARAGRAPH 5.4.3.2.2.3, LINE 6: Delete "counted
every 10 minutes, with count ratad noted” and substitute "counted every 10
minutes, with count rate noted".

METHOD 208D, PAGE 1, PARAGRAPH 3.1: Delete "RMA or R" and substitute
"RMA (see 3.3) or R (see 4.4)",

METHOD 208D, FIGURE 208-7E, APPENDIX A, PAGE 8, TITLE: Delete "evidence or
coor wetting" and substitute "evidence of poor wetting".

METHOD 208D, APPENDIX A, PAGE NUMBERS: Delete page numbers 1, 2, 3, 4, 5,
6, 7, 5, and 9 and substityte with 5, 6, 7, 8, 9, 10, 11, 12, and 13
respectively. . :

3. RETAIM THIS POTICE PAGE AND INSERT BEFORE THE TABLE OF CONTENTS.

4, Holdevrs of MIL-STD-202 will verify that page changes indicated above have been
entered. The latest notice (notice page) will be retained as a check sheet.
This issuance, tngether with appended pages, is a separate publication. Each
notice is to be retained by stocking points until the-military standard is
completely revised or changed.

= N /”—__—_________—~\ ’ Q:b <
Provided by IHS . B I = = s
No reproduction or networking permitted without license from IHS - Not for Resale — " ~~ e ! n

N5 ~ N R - L



N 3
Custodians:
Army - ER
Navy - EC

Air Force - 11.

Review activities:

Army - AR, AV, ME, WI, SM, TE

Navy - AS, SH, 0S .
Air Force - ‘17, 85, 99
NSA - NS -

DLA -~ ES
User activities:
Army -~ AT
Navy - MC
Air Force - 19
Agent:
DLA - ES

" No reproduction or networking permitted without license from IHS
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Preparing activity:
Army - ER
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MILITARY STANDARD

TEST METHODS FOR ELECTRONIC AND
ELECTRICAL COMPONENT PARTS

TO ALL HOLDERS OF MIL-STD-202F:
1. THE FOLLOWING PAGES HAVE BEEN REVISED AND SUPERSEDE THE PAGES LISTED:

New Page Date Superseded Page Date
3 29 January 1981 3 1 Apr 1980
4 1 Apr 1980 4 Reprinted without change

2. THE FOLLOWING TEST METHObS HAVE BEEN REVISED AND SUPERSEDE THE TEST METHODS LISTED:

New Method No. Date Superseded Method No. Date
107E 29 January 1981 107D 16 Apr 1973
215B 29 January 1981 215A 1 Apr 1980

3. PAGES 3 AND 4 OF TEST METHOD 208D AND PAGES 3 AND 4 QF APPENDIX A TO TEST METHOD 208D ARE
BEING REPRINTED (DUE TO A COLLATION ERROR).

4, THE FOLLOWING PEN AND INK CHANGES ARE TO BE MADE:
METHOD 101D, PAGE 3, FIGURE 101-2, TITLE: Delete "filler" and substitute "filter".

METHOD 112C, PAGE 1, PARAGRAPH 2.1, LINES 9 AND 10: Delete "A or C" and substitute "A or B".

METHOD 310, PAGE 5, PARAGRAPH 3.2.a, LINE 8: Delete "gage of SCRy" and substitute "gate of
SCRy ™.

RETAIN THIS NOTICE PAGE AND INSERT BEFORE THE TABLE OF CONTENTS.

Holders of MIL-STD-202 will verify that page changes indicated above have been entered. The
latest notice {notice page) will be retained as a check sheet. This issuance, together with
appended pages, is a separate publication. Each notice is to be retained by stocking points
until the military standard is completely revised or changed.

Custodians: Preparing activity:
Army - ER Army - ER
Navy - EC '
Air Force - 1 Agent:
DLA - ES

Review activities: .
Army - AR, AV, ME, MI, SM, TE (Project ENVR-008)
Navy - AS, SH, 0S
Air Force - 17, 85, 99
NSA - NS
DLA - ES

User activities:
Army - AT
Navy - MC
Air Force - 19
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DEFENSE LOGISTICS AGENCY
CAMERON STATION
ALEXANDRIA, VIRGINIA

Test Methods for Electronic
and Electrical Component Parts
MIL-STD-202F

1. This standard has been approved by the Department of Defense and is approved for use by the
Departments of the Army, the Navy, and the Air Force, effective

2. In accordance with established procedure, the U.S. Army Electronics Research and Development
Command, Naval Electronic Systems Command, and Aeronautical Systems Division have been designated as
Army-Navy-A1r'Force custodians of this standard

3. Benef1c1a1 comments (recommendations, additions, deletions) and any pert1nent data which may
be of use in improving this document should be addressed to:; Commander, U.S. Army ERADCOM, ATTN:
DELETR-S, Ft. Monmouth, NJ 07703 by using the self-addressed Standardization Document Improvement
Proposal (DD Form 1426) appear1ng at the end of this document or by letter.
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1. INTRODUCTION.

1.1 Scope. This standard establishes uniform methods for testing electronic and electrical component parts, including
basic environmental tests to determine resistance to deleterious effects of natural elements and conditions surrounding
military operations, and physical and electrical tests. For the purpose of this standard, the term "component parts" includes
such items as capacitors, resistors, switches, relays, transformers, and jacks. This standard is intended to apply only to
small parts such as transformers and inductors, weighing up to 300 pounds or having a root mean square test voltage up to
50,000 volts unless otherwise specifically invoked. The test methods described herein have been prepared to serve several
purposes:

a. To specifiy suitable conditions obtainable in the laboratory which give test results equivalent to the actual service
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 in any one geographic
location, since it is known that the only true test for operation in 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 similar character which appeared in the various joint or
single-service electronic and electrical component parts specifications, (2) those test methods which are feasible
for use in several specifications, and (3), the recognized extreme environments, particularly temperatures,
barometric pressures, efc., 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 in conservation of
equipment, man-hours, and testing facilities. In achieving these objectives, it is necessary to make each of the
general tests adaptable to a broad range of electronic and electrical component parts.

¢. The test methods described herein for environmental, physical, and electrical tests shall also apply, when
applicable, to parts not covered by an approved military specification, military sheet form standard, specification
sheet, or drawing.

1.2 Test method numbering system. The test methods are designated by numbers assigned in accordance with the
following system:

1.2.1 Class of tests. The tests are divided into three classes: Test methods numbered 101 to 199 inclusive, cover
environmental tests; those numbered 201 to 299 inclusive, cover physical characteristics tests; and those numbered 301 to
399 inclusive, cover electrical characteristics tests. Within each class, test methods are serially numbered in the order in
which they are introduced into this standard.

1.2 2 Revision of test methods. Revisions of test methods are indicated by a letter following the method number. For
example, the original number assigned to the salt spray (corrosion) test method is 101; the first revision of that method is
101A, the second revision, 101B, etc. The margins of this standard are marked with asterisks to indicate where changes
from the previous issue were made.

1.3 Method of reference. When applicable, test methods contained herein shall be referenced in the individual
specification by specifying this standard, the method number, and the details required in the summary paragraph of the
applicable method. To avoid the necessity for changing specifications which refer to this standard, the revision letter
following the method number shall not be used when referencing test methods. For example, use 101, not 101A.

2. GENERAL REQUIREMENTS

2.1 Test requirements. The requirements which must be met by the component parts subjected to the test methods
described herein are specified in the individual specifications, as applicable, and the tests shall be applied as specified
therein. Whenever this standard conflicts with the individual specification, the latter shall govern.

2.2 Test conditions. Unless otherwise specified herein, or in the individual specification, all measurements and tests shall
be made at temperatures of 15°C to 35°C (59°F to 95°F) and at ambient air pressure and relative humidity. Whenever
these conditions must be closely controlled in order to obtain reproducible results, for referee purposes, a temperature of
25° +0°C, -2°C (77°, +0*F, -3.6°F), relative humidity of 50 +2 percent, and atmospheric pressure of 650 to 800 millimeters of
mercury shall be specified.

Supersedes page 1 of Notice 8 1
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© 2.2.1 Permissibl If variation in environmentat chambers. When chambers are used, specimens under test
shall be located only within the working area defined as follows:

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 £2°C (3.6°F).

b. 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.

2.3 Reference conditions. Reference conditions as a base for calculations shall be 25°C (77.0°F) for temperature, or an
alternate temperature of 20°C (68.0°F), 760 miliimeters of mercury for air pressure, and a relative humidity of 50 percent.

3. SEQUENCE OF TESTS. The sequence of tests which follows is provided for guidance to specification writers to
emphasize the philosophy that parts be mechanically and thermally stressed prior to being subjected to a moisture
resistance test. Within any of the three groups and subgroups which follow, the order is preferred but not mandatory. It is
recommended that this 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 test is not required, a high sensitivity
seal test may be used in lieu of the moisture resistance test.

Group | (all samples)
Visual inspection
Mechanical inspection
Electrical measurements
Hermetic seal test (if applicable)

Group lla (part of a sample) Group lib (part of sample)
Shock Resistance to soldering heat
Acceleration Terminal strength
Vibration Thermal shock

Group Uil (all units which have passed group Il tests)
Moisture resistance or seal test on hermetically sealed parts

4. DRAWING NOTES.
1. Dimensions are in inches.
2. Metric equivalents are given for general information only.

Supersedes page 2 of Notice 8 2
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5. NUMERICAL INDEX OF TEST METHODS

LELN

Method Date Title
Number
Environmental tests (100 class)
101D 16 Aprit 1973 Salt spray (corrosion)
102A Cancelled Superseded by Method 107 (See note on method 102)
1038 12 September 1963 Humidity (steady state)
104A 24 October 1956 Immersion
105C 12 September 1963 Barometric pressure (reduced)
106F 8 June 1990 Moisture resistance
107G 28 March 1984 Thermal shock
108A 12 September 1963 Life (at elevated ambient temperature)
109B 16 April 1973 Explosion
110A 16 April 1973 Sand and dust
111A 16 April 1973 Flammability (external flame)
112E 11 October 1988 Seal
Physical characteristics tests (200 class)
201A 24 Qctober 1956 Vibration
202D Cancelled Superseded by Method 213 (See note on method 202)
2038 16 April 1973 Random drop
204D 1 April 1980 Vibration, high frequency
205E Cancelled Superseded by Method 213 (See note on method 205)
206 12 September 1963 Life (rotational)
207A 12 September 1963 High-impact shock
208H 31 January 1996 Solderability
209 18 May 1962 Radiographic inspection
210E 6 February 1998 Resistance to soldering heat
211A 14 April 1969 Terminal strength
212A 16 April 1973 Acceleration
2138 16 April 1973 Shock (specified pulse)
214A 28 March 1984 Random vibration
2154 12 July 1993 Resistance to solvents
216 Cancelled Superseded by Method 210 (See note on method 216)
217 1 April 1980 Particle impact noise detection (PIND)
Electrical characteristics tests (300 class)

301 6 February 1956 Dielectric withstanding voltage
302 6 February 1956 Insulation resistance
303 6 February 1956 DOC resistance
304 24 October 1956 Resistance-temperature characteristic
305 24 October 1956 Capacitance
306 24 October 1956 Quality factor (Q)
307 24 October 1956 Contact resistance
308 29 November 1961 Current-noise test for fixed resistors
309 27 May 1965 Voltage coefficient of resistance determination procedure
310 20 January 1967 Contact-chatter monitoring
311 14 April 1969 Life, low level switching
312 16 April 1973 Intermediate current switching

Supersedes page 3 of Notice 13
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ENVIRONMENTAL TESTS
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SALT SPRAY (CORROSION)

1. PURPOSE. The salt-spray test, in which specimens are subjected to a fine mist of salt so-
lution, has several more or less useful purposes when utilized with full recognition of its deficiencies
and limitations. Originally proposed as an accelerated laboratory corrosion test simulating the
effects of seacoast atmospheres on metals, with or without protective coatings, this test has been

" erroneously considered by many as an all-purpose accelerated corrosion test, which if "withstood
successfully' will guarantee that metals or protective coatings will prove satisfactory under any
¢orrosive condition. Experience has since shown that there is seldom a direct relationship between
resistance to salt-spray corrosion and resistance to corrosion in other media, even in so-called

. "marine" atmospheres and ocean water. However, some idea of the relative service life and behavior
of different samples of the same (or closely related) metals or of protective coating-base metal com-
binations in marine and exposed seacoast locations can be gained by means of the salt-spray test,
provided accumulated data from correlated field service tests and laboratory salt-spray tests show

. that such a relationship does exist, as in the case of aluminum alloys. (Such correlation tests.are
also necessary to show the degree of acceleration, if any, produced by the laboratory test.) The
salt-spray test is generally considered unreliable for comparing the general corrosion resistance of
different kinds of metals or coating-metal combinations, or for predicting their comparative service
life.” The salt-spray test has received its widest acceptance as a test for evaluating the uniformity
(specifically, 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 test is especially helpful as a screening test for revealing particularly
inferior coatings. When used to check the porosity of metallic coatings, the test is more dependable
when-applied to coatings which are cathodic rather than anodic toward the basic metal. This test can
also be used to detect the presence of free iron contaminating the surface of another metal, by inspec-
tion of the corrosion products. The test is essentially the same as the salt-spray (fog) test described

‘ in Federal Standard 151, Metals, Test Methods. - o

2. APPARATUS. Apparatus used in the salt-spray test shall include the following:
a. Exposure chamber with racks for supporting specimens.
b. Salt-solution reservoir with means for monitoring an adequate level of solution.

¢. Means for atomizing the salt solution, including suitable nozzles and
compressed-air supply.

d. Chamber-heating means and control.

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 as glass, hard rubber, or plastic. Wood or plywood should not
be used because they are resiniferous. Materials should not be used if they contain formaldehyde or
phenol in their composition, In addition, all parts 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
on the specimens, so that the spray 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 drafts which
can cause strong air currents in the chamber.

o 2.2 Atoqxizers. The atomizer or atomizers used shall be of such design and construction as to
produce a finely divided, wet, dense fog. Atomizing nozzle shall be made of material which does
not react with the salt solution. . : '

METHOD 101D
1 ' 16 April 1973
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2,3 Air supply. The compressed air entering the atomizers shall be free from all impurities
such as oil and dirt. Means shall be provided to humidify and warm the compressed air as required
to meet the operating conditions. The air pressure shall be suitable to produce a finely divided
dense fog with the atomizer or atomizers used. To insure against clogging the atomizers by salt
deposition, the air should have a relative humidity of 95 to 98 percent at the point of release from
the nozzle. A satisfactory method is to pass the air in very fine bubbles through a tower containing
heated water. The temperature of the water should be 95°F (35°C) and often higher. The permis-
sible temperature increases with increasing volume of air and with decreasing heat insulation of
the ehamber and temperature of its surroundings. It should not exceed a value above which an
excess of moisture is introduced into the chamber (for example, 110°F (43,3°C) at an air pressure
of 12 pounds per square inch), or a value which makes it impossible to meet the requirement for
operating temperature.

3. SALT SOLUTION. The salt-solution concentration shall be 5 percent. The sal’g used
shall be sodium chloride containing on the dry basis not more than 0.1 percent pf godium
iodide, and not more than 0.5 percent of total impurities. The 5_-pe1:cent sol}xtlon shall be
prepared by dissolving 6 +1 parts by weight of salt in 95 parts by weight of distilled or other .
water. Distilled or other water used in the preparation of solutions shall contain npt more
than 200 parts per million of total solids. The solution shall be kept 'free from sohdg by filtra-
tion using a filter similar to that shown on figure 101-1, and located in the salt soh.l’uon reser-
voir in a manner such as that illustrated on figure 101-2. The solution shall be adjusfed ’go and
maintained at a specific gravity in accordance with figure 101-3. oThe pH oshall be ‘r,namtamed
between 6.5 and 7.2 when measured at a temperature between 93° and 97°F (33.9" and
36.1°C). Only dilute cp grade hydrochloric acid or sodium hydroxide shall be used to a@;ust
the pH. The pH measurement shall be made electrometrically using a glass electrode with a
saturated potassium-chloride bridge or by a colorimetric method such as_bromothymol blue,
provided the results are equivalent to those obtained with the electrometric method.

4. FILTER. A filter fabricated:-of noncorrosive materials similar to that shown onfigure 101-1
shall be provided in the supply line and immersed in the reservoir in a manner such as shown on
figure 1012,

9. PREPARATION OF-SPECIMENS. Specimens shall be given a minimum of handling, particu-
larly on the significant surfaces, and shall be prepared for-fest immediately before exposure.
Unless otherwise specified, uncoated metallic or metallic-coated specimens shall be thoroughly
cleaned of oll, dirt, and grease as necessary until the surface is free from water break., The
cleaning methods shall not include the use of corrosive solvents nor golvents 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
which 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. "PROCEDURE, -

6.1 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 x
15° from the vertical and parallel to the principal direction of horizontal flow of the fog through the
chamber. Other specimens shall be positioned so as to insure most uniform exposure. Whenever
practicable, the specimens shall be supported from the bottom or from the side. When specimens
are suspended from the top, suspension shall be by means of glass or plastic hooks or wax string;
if plastic hooks are used, they shall be fabricated of material which is nonreactive to the salt solu-
tion such as lucite. The use of metal hooks is not permitted. Specimens shall be positioned so that
they do not contact each other, so that they do not shield each other from the freely settling fog, and
so that corrosion products and condensate from one specimen do not fall upon another.

METHOD 101D -
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NOTE:
Metric equivalents are in parentheses.,

FIGURE 101-1, Salt solution filter.
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FIGURE 101-2. Location of salt solution filler.

METHOD 101D
3 16 April 1973
f“’_Notfcr Resale * ) i

. o o/



MIL-STD-202F NOTICE 9 59 WM 9999911 0000L59 7 N

MIL-STD-202F
1 April 1980

o)
(do) AHUNLYHIIWAL 5
< o) ® ~ ® 2
o o0 0 ~ ©Q &
o &
- g
(<))
o
s
440 E
4 <
Y — "3
T =~
14T a
- il 0 =
O -1 8 Cé
(=}
< , — ~—
* - ﬁ
© é’ (7))
g o B
—— V) P
= S ¥
- [
B e B
S\ A Q
o=t
un - N &
‘ﬂ L il 9 n
4T ke
— 0
' 8
o A o =
S rJ N ord
prd o s‘e.
(] —
EN >
o
i
.
[
e
¢  ® 8 & s B
¢
(Do) AMNLVYH3AWAL O]
—{
e

METHOD 101D
16 Aprdil 1973 4

Provided by IHS e ~y = ST
No reproduction or networking permitted without license from IHS Not for Resale



MIL-STD-202F NOTICE 9 59 M 9999911 0000LLO 3 WM

MIL-STD-202F
1 April 1980

6.2 Operating conditions.

6.2.1 Temperature. The test shall be conducted with a temperature in the exposure zone main-

tained at 95° *2, F (35° +1 10 C). Satisfactory methods for controlling the temperature accurately
are by housing fqhe apparatus 1n a properly controlled constant-temperature room, by thoroughly in-
sulating the apparatus and preheating the air to the proper temperature prior to atomization, ‘and by
jacketing the apparatus and controlling the temperature of the water or of the air used, The use of
immersion heaters for the purpose of maintaining the temperature within the chamber is prohibited.

6.2.2 Atomization. The conditions mainfained in all parts of the exposure zone shall be such
that a suitable receptacle placed at any point in the exposure zone will collect from 0.5 to 3.0 milli-
liters of solution per hour for each 80 square centimeters of horizontal collecting area (10 centimeters
diameter) 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 '
101-3 when measured at a temperature between 93° and 97°F (83.9° and 36.1°C). At least two
clean fog-collecting receptacles shall be used, one placed near any nozzle and one placed as far
as possible from all nozzles. Receptacles shall be fastened so that they are not shielded by speci-
mens and so that no drops of solution from specimens or other sources will be collected. The
specific gravity 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 from 12 to 18 pounds per square inch.
b. Orifices of from 0.02 to 0.03 inch in diameter,

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

When using large~ size boxes having a volume considerably in excess of 12 cubic feet, the above
condltlons may have to be modified in order to meet the reqmrements for operating cond1t1ons.

6.3 Length of test. The length of the salt-spray test shall be that indicated in one of the following
test conditions, as specified:

Test condition Length of test
Accmmeeaemm - 96 hours
B--oooemmmm=- 48 hours

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

7. MEASUREMENTS. At the completion of the exposure period, measurements shall be made
as specified. To aid in examination, specimens shall be prepared in the following manner, unless
otherwise specified: Salt deposits shall be removed by a gentle wash or dip in running water not
warmer than 100° F (37.8°C) and a light brushing, using a soft-hair brush or plastic-bristle brush.

8. SUMMARY. The following detailsare tobe specified /in the individual specification:

a. Special mounting and details, if applicable (see 6.1).
b. Test condition letter (see 6. 3).

c. Measurements after exposure (see 7).

. METHOD 101D il
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METHOD 102A°

TEMPERATURE CYCLING
(CANCELED)

When Method 102 Use Method
is specified 107
Test condition ‘Test condition
A, Band D A
c B
METHOD 102A
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METHOD 103B
HUMIDITY (STEADY STATE)

1. PURPOSE. This test is performed to evaluate the properties of materials used in components
as they are influenced by the absorption and diffusion of moisture and moisture vapor. This is an
accelerated environmental test, accomplished by the continuous exposure of the specimen to high
relative humidity at an elevated temperature. These conditions impose a vapor pressure on the
material under test which constitutes the force behind the moisture migration and penetration. Hy-
groscopic materials are sensitive to moisture, and deteriorate rapidly under humid conditions. Ab-
sorption of moisture by many materials results in swelling, which destroys their functional utility,
and 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
method, while not necessarily intended as a simulated trop1ca1 test, is of use m determining mois-
ture absorptmn of insulating materials.

2. PROCEDURE.

2.1 Conditioning. The specimens shall be conditioned in a dry oven at a temperature of 40°
+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 an(i accessories shall be constructed and arranged in such a man-
ner as to avoid condensate dripping on the specimens under test, and such that the specimens shall
be exposed to circulating air,

2.3 Exposure. The specimens shall be placed in a chamber and subjected to a relative humidity
of 90 to 95 percent and a temperature of 40° +2°C for: the period of time indicated in one of the
following test conditions, as specified:

Test condition Length of test

. U 240 hours.
2 96 hours.
C e mm e - oo 504 hours.
) I 1, 344 hours.

When specified, a direct-current potential of 100 volts or as specifiéd 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. FINAL MEASUREMENTS.

3.1 At high humidity. Upon completion of the exposure period, and while the specimens are still
in the chamber, the specified measurements shall be performed. These measurements may be com-
pared to the initial measurements (see 2.1), when applicable,

3.2 After drying period. Upon completion of the exposure period or following measurements at
high humidity if applicable, the specimens shall be conditioned at room ambient conditions for not
less than 1 hour, nor more than 2 hours unless otherwise specified, after which the specified mea-
surements shall be performed at room ambient conditions.

METHOD 103B
12 September 1963
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4, SUMMARY. The following detailsare tobe specified in the individual specification: ‘
a. Measurements after conditioning (see 2.1).
b. Test condition letter (see 2. 3).

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

d. Final measurements:
(1) At high humidity, if applicable (see 3.1).
(2) After drying period (see 3.2).

METHOD 103B
12 September 1963
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‘ - - METHOD 104A

IMMERSION .

1. PURPOSE. This test is performed to determine the effectiveness of the seal of component
parts. The immersion of the part under evaluation into liquid at widely different temperatures sub-
jects it to thermal and mechanical stresses which will readily detect a defective terminal assembly,
or a partially closed seam or molded enclosure. Defects of these types can result from faulty con-
struction or from mechanical damage such as might be produced during physical or environmental
tests, The immersion test is generally performed immediately following such tests because it will
tend to aggravate any incipient defects in seals, seams, and bushings which might otherwise escape
notice. This test is essentially a laboratory test condition, and the procedure is intended only as a
measurement of the effectiveness of the seal following this test. The choice of fresh or salt water
as a test liquid is dependent on the nature of the component part under test. When electrical meas-

: urements are made after immersion cycling to obtain evidence of leakage through seals, the use of

3 a salt solution instead of fresh water will facilitate detection of moisture penetration, This test
provides a simple and ready means of detection of the migration of liquids. Effects noted can include
lowered 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 in these respects.

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

of immersion in a hot bath of fresh (tap) water at a temperature of 65° "':(5)20 (169° tg: F)

followed by immersion in a cold bath. The number of cycles, duration of each immersion, and the
nature and temperature of the cold bath shall be as indicated in the applicable test condition listed
in table 104-1, as specified.

' TABLE 104-1. Immersion test conditions.
Test Number of Duration of Immersion bath Temperature
condition cycles each immersion (cold) of cold bath
Minutes °C
A--e-- 2 15 Fresh (tap) water 25+ 10
B----- 2 15 *Saturated solution of sodium 25 "_'_%0
chloride and water
G- 5 60 Saturated solution of sodium 0+3
chloride and water

- The transfer of specimens from one bath to another shall be accomplished as rapidly as practicable.
After completion of the final cycle, specimens shall be thoroughly and guickly washed and all sur-
faces wiped or air-~blasted clean and dry. ’

N '3. MEASUREMENTS. Unless otherwise specified, measurements shall be made at least 4 hours,
but not more than 24 hours, after completion of the final cycle. Measurements shall be made as
specified.

4, SUMMARY. The following details are tobe specified in the individual specification: -
a. Test condition letter (see 2).

b. Time after final cycle allowed for measurements, if other than that
specified (see 3).

. c. i Measurements after final cycle (see 3).

METHOD 104A
24 October 1956
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METHOD 105C
BAROMETRIC PRESSURE (REDUCED)

1. PURPOSE. The barometric-pressure test is performed under conditions simulating the low
atmospheric pressure encountered in the nonpressurized portions of aircraft and other vehicles in
high-altitude flight. This test is intended primarily to determine the ability of component parts and
materials to avoid dielectric-withstanding-voltage failures due to the lowered insulating strength of
air and other insulating materials at reduced pressures. Even when low pressures do not produce
complete electrical breakdown, corona and its undesirable effects, including losses and ionization,
are intensified. Low barometric pressures also serve to decrease the life of electrical contacts,
since intensity of arcing is increased under these circumstances. For this reason, endurance tests

.of electro-mechanical component parts are sometimes conducted at reduced pressures., Low-pressure

testsare also performed todetermine the ability of seals in component parts to withstand 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-

i ponentparts operating characteristics, of other effects of reduced pressure, including changes indielec-

tric constants of materials; reduced mechanical loading on vibrating elements, such as crystals;
and decreased ability of thinner air to transfer heat away from heat-producing components.

2. APPARATUS. The apparatus used for the barometric-pressure test shall consist of a vacuum
pump and a suitable sealed chamber having means for visual 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.

3. PROCEDURE. The specimens shall be mounted in the test chamber as specified and the
pressure reduced to the value indicated in one of the following test conditions, as specified. Previ-
ous references to this method do not specify a test condition; in such cases, test condition B shall
be used. While the specimens are maintained at the specified pressure, and after sufficient time
has been allowed for all entrapped air in the chamber to escape, the specimens shall be subjected to
the specified tests.

Pressure - Maximum Altitude
Test condition
Inches of mercury Millimeters of mercury Feet Meters
A--uca--- 8.88 226.00 30, 000 9,144
B---=--- 3.44 87.00 50, 000 15, 240
C--=-=w-w- 1,31 33.00 70, 000 21, 336
D----acna 0.315 8.00 100, 000 30, 480
E------- 0. 043 1.09 150, 000 45, 720
R 17.3 439.00 6 15, 000 4, 572
G-=-nw- 9,436 x 10~8 2 40x 10° 656, 000 200, 000
4, SUMMARY. The following dei;ailé are to be specified in the individual specification:

a. Method of mounting '(see 3).

b. Test condition letter (see 3).

¢. Tests during subjection to reduced pressure (see 3).

d. Tests after subjection to reduced pressure, if applicable.

Exposure time prior to measurements, if applicable.” -

METHOD 105C
12 September 1963
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METHOD 106F
MOISTURE RESISTANCE

1. PURPOSE. The moisture resistance test is performed for the purpose of
evaluating, in an accelerated manner, the resistance of component parts and
constituent materials to the deteriorative effects of the high-humidity and heat
conditions typical of tropical environments. Most tropical degradation results
directly or indirectly from absorption of moisture vapor and films by vulnerable
insulating materials, and from surface wetting of metals and insulation. These
phenomena produce many types of deterioration, including corrosion of metals,
physical distortion and decomposition of organic materials, leaching out and
spending of constituents of materials; and detrimental changes in electrical
properties. This test differs from the steady-state humidity test (method 103 of
this standard) and derives its added effectiveness in its employment of
temperature cycling, which provides alternate periods of condensation and drying
essential to the development of the corrosion processes and, in addition, produces
a "breathing" action of moisture into partially sealed containers. Increased
effectiveness is also obtained by use of a higher temperature, which intensifies
the effects of humidity. The test includes low-temperature and vibration
subcycles (when applicable, see 3.4.2) that act as accelerants to reveal otherwise
undiscernible evidences of deterioration since stresses caused by freezing
moisture and accentuated by vibration tend to widen cracks and fissures. As a
result, the deterioration can be detected by the measurement of electrical
characteristics (including such tests as dielectric withstanding voltage and
insulation resistance) or by performance of a test for sealing. Provision is made
for the application of a polarizing voltage across insulation to investigate the
possibility of electrolysis, which can promote eventual dielectric breakdown.

This test also provides for electrical loading of certain components, if desired,
in order to determine the resistance of current-carrying components, especially
fine wires and contacts, to electro-chemical corrosion. Results obtained with
this test are reproducible and have been confirmed by investigations of field
failures, This test has proven reliable for indicating those parts which are
unsuited for tropical fie?d use,

2. APPARATUS.

2.1 Chamber. A test chamber shall be used which can meet the temperature and
humidity cycling specified on figure 106-1. The material used to fabricate the
platforms and standoffs, which support the specimens, shall be nonreactive in high
humidity. Wood or plywood shall not be used because they are resiniferous.
Materjals shall not be used if they contain formaldehyde or phenol in their
composition,

2.1.1 Opening of the chamber door. During the periods when the humidity is
ascending or descending, the chamber door should not be opened. 1If the chamber
door must be opened, it should be opened during the 16th_hour through the 24th
hour of an individual cycle. While the chamber is at 25 C (77 F), and the
relative humidity tolerance must be maintained, the chamber door should only be
allowed to be opened for a short period of time.

2.1.2 Mater. Steam, or distilled and demineralized, or deionized water, having
a pH value between 6.0 and 7.2 at 23°C (73.4°F) shall be used to obtain the
specified humidity. No rust or corrosive contaminants shall be imposed on the
test specimens by the test facility.

2.1.3 Dripping. Provision shall be made to prevent the dripping of condensate
on the test specimens from the test chamber ceiling.

METHOD 106F
1 of 4 8 June 1990

No reproduction or networking permitted without license from IHS Not for Resale



MIL-STD-202F NOTICE 10 59 M 9999911 0093508 O -I

MIL-STD-202F
NOTICE 10
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NOTES:

1. Allowance of 100% RH is intended to avoid problems in reading values close to 100% RH, but
actual chamber operation shall be such so as to avoid condensation.

2. Unless otherwise specified, temperature tolerance is #2°C at all points within the chamber
except the immediate vicinity of the specimens and the chamber surfaces.

3. Rate of change of temperature is unspecified; however, specimens shall not be subjected to
radiant heat from chamber - conditioning processes.

4, Circulation of condition air shall be at a minimum cubic rate per minute equivalent to 5
times the volume of the chamber. )

* FIGURE 106-1. Graphical representation of moisture-resistance test.

METHOD 106F :
8 June 1990 2
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3. PROCEDURE.

3.1 Mounting. Specimens shall be mounted by their normal mounting means, in
their normal mounting position, but shall be positioned so that they do not
contact each other, and so that each specimen receives essentially the same degree
of humidity. -

3.2 Initial measurements. Prior to step 1 of the first cycle, the specified
initial measurements shall be made at room ambient conditions, or as specified.

* 3,3 Number of cycles, Specimens shall be subjected to 10 continuous cycles,
each as shown on figure 106-1. 1In the event of no more than one unintentional
test interruption (power interruption or equipment failure) prior to the
completion of the specified number of cycles (except for the last cycle), the
cycle shall be repeated and the test may continue. Unintentional interruptions
occuring during the last cycle require a repeat of the cycle plus an additional
uninterrupted cycle., Any intentional interruption, or any unintentional
interruption of greater than 24 hours requires a complete retest,

3.4 Subcycle., During step 7, at least 1 hour but not more than 4 hours after
step 7 begins, the specimens shall be either removed from the humidity chamber, or
the temperature of the chamber shall be reduced, for performance of step 7a.

After step 7b, the specimens shall be returned to 25°C (77°F) at 90 to 100 percent
relative humidity (RH) and kept there until the next cycle begins. @his subcycle
shall be performed during any five of the first nine cycles.

3.4.1 Step 7a. At least 1 hour but not more than 4 hours after the beginning
of step 7, the specimens shall be either removed from the humidity chamber, or the
temperature of the chamber shall be reduced. Specimens shall then be conditiond
at -10°C #2°C (14°F £3.6°F) with humidity not controlled, for 3 hours as indicated
on figure 106-1. When a separate cold chamber is not u§ed, care should be taken
to assure that the specimens are held at -10°C #2°C (14°F *3.6°F) for the full
3-hour period,

3.4.,2 Step 7b. Within 15 minutes after completion of step 7a and with humidity
not controlled, specimens shall be vibrated for 15 minutes, at room ambient
temperature, using a simple harmonic motion having an amplitude of 0.03 inch (0.76
mm) {0.06 inch (1.52 mm) 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 traversed in
approximately 1 minute.

* NOTE: Step 7b is not applicable to parts which include test schedules with
requirements of method 201 or method 204. These parts must routinely be
subjected to, and pass, these 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 high humidity. Upon completion of step 6 of the final cycle, when
measurements at high humidity are specified, the specimens shall be maintained at
a temperature of 25°C #2°C (77°F #3.6°F), and a RH of 90 to 100 percent for a
period of 1-1/2 to 3-1/2 hours, after which the specified measurements shall be
made, Due to the difficulty in making measurements under high-humidity .
conditions, the individual specification shall specify the particular precautions
to be followed in making measurements under such conditions.

»

' METHOD 106F
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3.6.2 After high humidity. Upon removal from humidity chamber, finatl ’
measurements shall bé made within a period of 1 - 2 hours after the final cycle.

During final measurements, specimens shall not be subjected to any means of

artificial drying.

3.6.3 After drying period. Following step 6 of the final cycle, or following
measurements at high humidity, if applicable, specimens shall be conditioned for
24 hours at the ambient conditions specified 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.

4. SUMMARY. The following details are to be specified in the individual e
specification:

a. Initial measurements and conditions, if other than room ambient (see 3.2).

b. ghg? applicable, the polarization voltage if other than 100 volts (see

-

¢, Loading voltage (see 3.5},

d, Final measurements (see 3.6).

METHOD 106F
8 June 1990 q
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METHOD 107G
THERMAL SHOCK

1. PURPOSE, This test is conducted for the purpose of determining the resistance
of a part to exposures at extremes of high and low temperatures, and to the shock of
alternate exposures to these extremes, such as would be experienced when equipment or
parts are transferred to and from heated shelters in arctic areas. These conditions
may also be encountered in equipment operated noncontinuously in lTow-temperature
areas or during transportation. Although it is preferred that the specimen reach
thermal stability during the exposure specified, in the interest of saving time,
parts may be tested at the minimum exposure durations specified, which will not
insure thermal stability but only an approach thereto. Permanent changes in
operating characteristics and physical damage produced during thermal shock result
principally from variations in dimensions and other physical properties. Effects of
thermal shock include cracking and delamination of finishes, cracking and crazing of
embedding and encapsulating compounds, opening of thermal seals and case seams,
leakage of filling materials, rupturing, or cracking of hermetic seals and vacuum
glass to metal seals, and changes in electrical characteristics due to mechanical
displacement or rupture of conductors or of insulating materials.

2. APPARATUS. Suitabhle temperature controlled systems shall be used to meet the
temperature requirements and test conditions specified in table 107-1 or table
107-111. The 1iquid method is more severe ‘and may damage some components that might
not be degraded by the air method. It is not intended for use on nonhermetically

sealed components.,

2.1 Environmental chambers. A system of sufficient thermal capacity shall be used
to change ambient chamber conditions to meet test requirements and to reach specified
temperature conditions of steps 1 and 3 of table 107-I. The supply air temperature
of the chambers shall reach the specified temperature within a recovery time of 5
minutes after the specimens have been transferred to the appropriate chamber.

2.2 Ligquid baths. Suitable temperature controlled baths containing liquids (see
table 107-TVY shall be chosen to maintain the specified test conditions (see table
107-111) within the indicated tolerances. A 1iquid media shall not be used without
prior approval of the qualifying activity.

3. PROCEDURE.

3.1 Environmental chambers. Specimens shall be placed so that there is
substantially no obstruction to the flow of air across and around the specimen. When
special mounting is required, it shall be specified. The specimen shall be subjected
to the specified test condition of table 107-1. The first five cycles shall be run
continuously. After five cycles, the test may be interrupted after the completion of
any full cycle, and the specimens allowed to return to room ambient temperature
before testing is resumed., One cycle consists of steps 1 through 4 of the applicable
test condition. Specimens shall not be subjected to forced circulating air while
being transferred from one chamber to another. Whether single or multiple chambers
are used, the effective total transfer time from the specified low temperature to the
specified high temperature, or the reverse, shall not exceed 5 minutes. Direct heat
conduction to the specimen should be minimized. In the case of multiple chambers,
the transfer time shall be defined as the time between withdrawal from the low
temperature chamber and introduction into the high temperature chamber or the reverse,

NOTE: 1In single compartment chambers, in which the temperature extremes of steps 1
and 3 are achieved without physical movement of the specimens, steps 2 and 4 are not
applicable.

METHOD 1076
28 March 1984
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3.2 Liquid haths,

MIL-STD-202F NOTICE 9 59

Specimens shall be immersed in a suitahle Tiquid that shall he

approved by the qualifying activity (see tahle 107-1V), at the temperature in step 1
of the specified test condition (see tahle 107-111) for the time specifiad in tahie

107-V.

Immediately upon the conclusion of step 1, the device shall bhe transferred to

a suitable liquid at the temperature specified in step 2 of the specified test

condition.
table 107-V,
test condition.

specified in tahle 107-111.

to low temperaturée shall be less than 10 seconds.

TABLE 107-1,

Thermal shock test conditions (air).

The device shall remain at the high temperature for the time specified in
These two steps, step 1 and 2, constitute one cycle of the applicahle

Repeat the required numbher of cycles without interruption as

Transfer time from low to high temperature and from high

M 9999911 0000L70 & WM

[ T Test [ Number IT Test- [ Humher [T Test [ Numher I
] condition of cycles llcondition | of cycles licondition | of cycles |
| A 5 I B [ 5 [ C ] 5 [
IStep A-1 25 1] B-1 | 25 I'l C-1 | 25
| A=2 50 M7 B-7 ] 50 I C-2 | 50 I
A-3 100 11 B.3 I 100 [ C-3 | 100 I
Temperature Time [TTemperature] Tinme [TTermnerature] Tine |
[l] | ' | [
| °’c | H °c | | ° | ]
| | { i | [l - | |
I'1 | .55 %0 | See table Il _45 *0 I See tahle Il _gg5 *0 | See table |
{ -3 = 107-11 {{ -5 { 107.11 == -8 : 107-11 :
2 | 95 *10 |5 minutes max.[| 25 *10 [5 minutes max.!| 25 *10 |5 minutes max.|
| | -5 | [ -5 ] [ -5 [ |
| | | I | I | [
'3 [ g5 *3 | See tahle || 195 +3 | See tahle Il 9pg *5 | See table |
I : -0 } 107-11 i: -0 : 107-11 l} -0 | 107-11 l
| I |
I 4 | o5 *10 I5 minutes max.l| 55 *10 |5 minutes max.l|l o5 +10 |5 minutes max. |
] I -5 ! [ -5 | I 7 -5 | [
] 1 | 1 ] 1] | I
| | Test | Number IT Test | Numbher [T Test I Number |
i condition of cycles [lcondition | of cvcles [lcondition | of cycles |
| 0 5 IT E I 5 11 F I 5 I
[Step D-1 25 ] E-1 i 25 I Fa1 [ 25 [
l D=2 50 | F-2 [ 50 I F-2 [ 50 I
| N-3 100 | E-3 | 100 ' F.3 | 100 |
} Temperature Time [Temperature] Time I;Temperatu"el Time [
I ] [ ] ]
I °’c | H °c | [1 °6 ! !
l | il i il — | !
| 1 | .g5 *0 | See table Il _g5 *+0 | See table Il .45 +0 | See table |
} I -5 = 107~11 {{ -5 { 107-11 %I -5 I 107-11 }
I 2 | 95 *10 |5 minutes max.|l 95 *10 15 minutes max.!l o5 +10 |5 minutes max. |
| | -5 | 11 -5 | | -5 | |
} 3 { 5 ; S 1 ;{ 5 ; ;; 3 : S ;
50 ¥5. See table + See table + ee tabhle
| 350 9 | fo7.11 i 500 o | o711 i 150 % | o711 |
I 4 | 95 *10 16 minutes max.l|l o5 +10 |5 minutes max.!| o5 +10 [8 minutes max. |
| | -5 | I -5 | I -5 | |
| I [ 11 | {1 | [

METHOD 107G
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11 October 1988

TABLE 107-1I.

Exposure time in air at temperature extremes.

] ]
| Weight | Minimum time l
of specimen | (for stegs I
{ I land 3 '
ll Il Hours {
I1 ounce (28 grams) | 1/4 (or as |
aNd DETOW = = = = = = = @ @ = = = o & e e s m e mmmma . | specified) |
Above 1 ounce (28 grams) to .3 pound (136 grams), inclusive - - - - - - [ 1/2 |
|Above .3 pound (136 grams) to 3 pounds (1.36 kilograms), inclusive- - - | 1 i
|Above 3 pounds (1.36 kilograms) to 30 pounds (13.6 kilograms), inclusive | 2 |
lAbove 30 pounds (13.6 kilograms) to 300 pounds (136 kﬂogramss, inclusivel 4
IAbOVe 300 pounds (136 kilograms)= = ~ = = = = = = = = = = 4« = = - - 8 |
TABLE 107-II1. Thermal shock conditions (1iquid).
I ™ Test T Number | Test I Number IT_ Test [ Number TT Test I Number
| | condition lof cyclesl| condition |of cyclesl| condition lof cyclesl| condition |of cycles
| I | 5 ] 5 11 cC J 5 ] 5
[StepT RA-1 1 6 [T BB-1 15 ] tC-1 15 DD-1 i1
| T AR-Z 1 25 11 BB-Z 75 TC-2 25 — D=2 25
| [Temperature]  Time []|lemperature] Time ||lemperature Time Temperature Time
—1 i T .
| | £ ] | = o= =
1 | -o *2 See table]| .g5 *0 See table|| _g5 *0 See table]] _gg +0 See table
l | 7o fior RIS TR 1 ek | IS T 12 65 10 |107-V
1l | |
2 100 *10 |See tablel] +10 See table +10 See table +10 See table
| 2 | 10010 |fee table|) 125 ‘10 |See tablel) 150 110 |Jee ¥ 200 5% {107V
| | | il 1 | I | |
] ] | i 11 | {| ] ]
s des page 3 of notice 5 METHOD 1076
uperseces pag 3 28 March 1984

VR
Provided by IHS

No reproduction or networking permitted without license from IHS

. \\\

~

Not for Resale



MIL-STD-202F NOTICE 9 59 mW 9999911

MIL-STD-202F
NOTICE 9

11 October 1988

* TABLE 107-1V. Suggested thermal fluids, 1/ 2/

0000672 T W

] ] T T
| Test | AR, AA-1, AA-2 88, BB-1, BB-2 | cc, cc-1, CC-2 DD, DD-1, DD-2 |
II Condition : fluids fluids { fluids fluids i
) I | I
Y oStep 1 | Fc4o 4 or FC77 &/ | Fc77 Fc77 & |
{ | ater Y l |' !
I L
I | Do2 002 | D02 | D02 |
| | DOZ-TS} &/ po2-Ts | 6 |  DO2-TS } 6 1  D021s ) 6/ |
| Il /80 D/80 D/80 D/80
| | :
| Step 2 FC40 4/ FCTO\4/ FCTON4/ Fczo &
! Water 3/ FC FC
= | UCON-WS 5/ UCON-WS 5/ UCON-WS 5/
| | po2 D02 D02 D05 ,
{ ooz-rs} 6/ D02-TS } 6/ D02-TS .} 6/ LS/230 )5/
% D03 003 003 . I| LS/215
1/ See 2.2,

2/ Ethylene glycol shall not be used as a thermal shock test fluid.

3/ Tap water is indicated as an acceptable fluid for this temperature range. Its suitability
chemically shall be established prior to use. A mixture of water and aicohol may be used to
prevent freezing at the Tow temperature extreme, The water shall not be allowed to boil at
the upper temperature extreme,

4/ FC77, FC70, FC40 are the registered trademark of M,

5/ UCON-WS process fluid 1s the registered trademark of Union Carbide Corp.

002, DU2-TS, D03, D05, D/60, L.S/215 and LS/230 are the registered trademark of Ausimont
(Division of Montedison)

TABLE 107-V. Exposure time in 1iquid at temperature extremes.
I 1 |
Weight Minimum time |

of specimen {for steps |
| 1 and 2 {
| |
1 Minutes ]I
|
[.05'0ounce (1.4 grams) and below = ~ = = = = = @ @ = o o e v m oo e o= | 1/2 |
|Above ,05 ounce (1.4 grams) to .5 ounce (14 grams)- - - = = = = « - - - | 2 |
I|Above .5 ounce (14 grams) to 5 ounces (140 grams) - = = = = = « = = = = « 5 II
METHOD 107G
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MIL-STD-202F
NOTICE 9

11 October 1988

4, MEASUREMENTS., Specified measurements shall be made prior to the first cycle
and upon completion of the final cycle, except that failures shall be based on
measurements made after the specimen has stabilized at room temperature following

the final cycle.

5§, SUMMARY, The following details are to be specified in the individual
specification:

' a. Recovery time {f other than 5 minutes (see 2.1).
b. Special mounting, if applicable (see 3).
€. Type test (air or liquid) and test condition (see 3).
d. Transfer time if other than specified in 3.1 or 3.2.

e. Measurements before and after cycling (see 4).

METHOD 107G

NEW PAGE
‘ 5 28 March 1984
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METHOD 108A
LIFE

(AT ELEVATED AMBIENT TEMPERATURE)

1, PURPOSE. This test is conducted for the purpose of determining the effects on electrical and
mechanical characteristics of a part, resulting from exposure of the part to an elevated ambient
temperature for a specified length of time, while the part is performing its operational function.
This test method is not intended for testing parts whose life is expressed in the number of opera-
tions, Evidence of deterioration resulting from this test can at times be determined by visual exam-
ination; however, the effects may be more readily ascertained by measurements or tests prior to,
during, or after exposure. Surge current, total resistance, dielectric strength, insulation resis-
tance, and capacitance are types of measurements that would show the deleterious effects due to
exposure to elevated ambient temperatures.

2, 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
measurements shall be made within a specified number of unobstructed inches from any one part or
group of like parts under test, In addition, the temperature measurement shall be made at a posi~
tion where the effects of heat generated by the parts have the least effect on the recorded tempera-
ture, Chamber construction shall minimize the influence of radiant heat on the parts being tested,
Chambers which utilize circulating liquid as a heat exchanger, free-convection (grav1ty-type)
chambers, and circulating-air chambers may be used providing that the other requirements of this
test method are met. When specified, this test shall be made in still air. (Still air is defined as
surrounding air with no circulation other than that created by the heat of the part being operated. )
The employment of baffling devices and the coating of their surfaces with a heat-absorbing finishare
permitted. When a test is conducted on parts that do not have the still-air requirement, there shall
be no 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 are 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 materials, which may have a detrimental effect
on each other and alter the resulis 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 Temperature and
tolerance I/ - . -~ tolerance -
°C °F °C. °F
70 +2 (158 +3, 6) 150 +3 (302 15, 4)
85 +2 (185 3, 6) 200 5 (392 +9)
100 +2 (212 +3. 6) 350, tolerance as specified, (662, tolerance as specified, ) -
125 +3 (257 +5.4) 500, tolerance as specified. (932, tolerance as specified.)

1/ For tests on resistors only, in a still~air environment, the maximum temperature tolerance
shall be +5° C (+9° F),

METHOD 108A
1 12 September 1963
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3.8 Operating conditions, The test potential, duty cycle, load, and other operating conditions, as

applicable, applied to the specimen during exposure shall be as specified.

3.4 Length of test. Specimens shall be subjected fo one of the following test conditions, as

specified:

NOTE. Test condition E (1, 500-hour test) has been deleted from this test method.

Test condition

Length of test, hours

96
250
500

1, 000
2, 000
3, 000
5, 000

10, 000
30, 000
50, 000

4, MEASUREMENTS. Specified measurements shall be made prior to, during, or after exposure,
as specified, If applicable, frequency of measurements, and portion of the duty cycle in which mea-

surements are to be made, while the specimen is subjected to test, shall be as specified,

6, SUMMARY, The following .detailsaretobe specified in the individual specification:

a.

Distance of temperature measurements from specimens, in inches,

(see 2).

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).
Operating conditions (see 3. 3).
Tegt condition letter (see 3.4),

Measurements (see 4).

1 Prior to, during, or after exposure (see 4).

.2 Frequency of measurements, and portion of duty cycle during

test, if applicable (see 4).

METHOD 108A .
12 September 1963 2
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METHOD 1098

EXPLOSION

1. PURPOSE. The purpose of this method is to determine if a part, while operating, will ignite
an ambient explosive atmosphere. This environment is prevalent in aircraft; therefore, the test is
conducted at ground level and various reduced barometric pressures, The parts subjected to this
type of test are not enclosed in casings designed to prevent flame or explosion propagation.

2, APPARATUS, An explosion chamber equivalent to that designed in accordance with Military
Specification MIL-C~9435, Chamber, Explosion-Proof Testing, shall be used in this method. The
equipment to vaporize the gasoline fuel for use in the explosion test should be so designed that a
small quantity of air and gasoline vapor will be heated together to a temperature such that the
gasoline vapor will not condense as 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 80/817,
100/130, 115/145.

3. PROCEDURE.,

3.1 Test preparation,

3.1.1 Mounting, The specimen to be tested shall be mounted in the test chamber in such a man=
ner that normal electrical operation is possible and so that the mechanical controls may be operated
through the pressure seals from the exterior of the chamber. All external covers of the test speci-
men 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~-
tion of any sparking or high temperature spots which may constitute potential explosion hazards.

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
71 £3° C (160 +5° F), or to a lower temperature as specified, if the specimen is designed to operate
at a lower temperature, - The temperature of the test specimen and the chamber walls shall be per-
mitted to raise to within 11° C.(20° F) of that of the chamber ambient air, prior to introduction of
the explosive mixture,

3.2.2 Reduced pressure, The internal test chamber pressure shall be reduced sufficiently to
simulate an altitude approximately 10, 000 feet above the desired test altitude (see 3, 3),

3.2.3 Fuel weight. The weight of fuel necessary to produce an air-vapor ratio of 13 to 1 at the
desired test altitude shall be determined from consideration of chamber volume, fuel temperature
and specific gravity, chamber-air and wall temperature, test altitude, etc, (see 3.4). A time of
3 +1 minutes shall be allowed for introduction and vaporization of the fuel. Air shall be admitted
into the chamber until a simulated altitude of 5, 000 feet above the test altitude is attained. At this
time the potential explosiveness of the resulting air-vapor mixture shall be verified by a sampling ~
method which has been approved by the Government.

METHOD 109B
1 16 April 1973
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3.2.4 Operation of specimens, Operation of test specimen shall be started at this time, with all
“making" and "breaking' electrical contacts being actuated. If no explosion results, air shall be
admitted into the chamber so as to steadily reduce the altitude below the desired test altitude to an
elevation b, 000 feet below that altitude, or as close thereto as permitted by local ground level alti-~
tude. If no explosion has occurred as a result of operation of the specimen under test, by the time
the simulated altitude has been reduced to 5, 000 feet below the test altitude, the potential explosive-
ness of 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
be considered void and the entire procedure repeated. The operation of the test specimen shall be
continuous throughout this period of altitude reduction and all "making' and "breaking" electrical
contacts shall be operated as frequently as possible.

3,3 Test altitudes. The test (see 3.2.1, 3.2.2, 3.2.3, and 3.2.4) shall be accomplished at
simulated test altitudes of local ground level to 5, 000 feet, 10, 000, 20, 000, 30, 000 40,000, and
50, 000 feet. However, if an explosion occurs at an altitude of less than 50, 000 feet, further testing
shall 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 ihformation:

a. Chamber air temperature durmg test: (80°F) 27°C.
b. Fuel temperature: (75°F) 24°C.

¢. Specific gravity of fuel at (60°F) 16°C: 0. 704‘

d. Test altitude: 20, 000 feet (P = 6.75 1bs/in2).

e. Air~vapor ratio (desmed) 13 to 1.

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

AAV = A-V (ll))esmed) - 61735 - 99.68
1,04 05g)-0.04  1.04(35025)-0. 04
Where AF = Air-fuel ratio.
AAV = Apparent air-vapor ratio.
AV = Desired air-vapor ratio.
P = Pressure equivalent of

altitude, 1bs/in<®.

NOTE. At or above 10, 000 feet altitude, with' chamber - -air temperature above (60°F) 16°C., and
at A~V ratio of 5 or greater, Air-vapor ratio = Air-fuel ratio (AF) 100/130 octane fuel. Since the
conditions of the explosion test under consideration always will be well above these values, AV will
equal QF in all cases,

3.4.2 Step 2. Since AV = AF, use figure 109~1 to determine weight of air and divide by AAV to
obtain uncorrected weight of fuel required.

WFU = 2?)%;58 = 29422 = 0.116 lb fuel weight (uncorrected).

METHOD 109B
16 April 1973 2
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. 3.4.3 Step 3. Knowing fuel temperature and specific gravity at (60°F), 166é, use figure 109-2 to
determine specific gravity at given temperature,

3.4.4 Step 4. Using figure 109-3 read from specific gravity determined under Step 3 to obtain
the correction factor k. Apply factor,

WFC = KkWFU = 0,116 X 1.01 = 0,117 b, fuel weight(corrected)

NOTE: Figure 109-1%1)ertains to a specific test chamber and may not be used for all such test
facilities. It is utilized herein for illustration of the method of employment only. Each
test chamber must have its own chamber volume chart,

4, SUMMARY. The following detailsare tobe specified-in the individual specification:

a. Mechanical and electrical load (see 3.1.2).

b. Chamber temperature condition, if lower than 71° +3°C (160° +5°F)
(see 3.2.1).

. ‘ METHOD 109B
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METHOD 110A
SAND AND 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 test
simulates the effect of sharp edged dust (fine sand) particles, up to 150 microns in size, 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, and hence a source of
possible corrosion and malfunction of equipment. This test is applicable to all mechanical, elec-
trical, electronic, electrochemical, and electromechanical devices for which exposure to the effects
of a dry dust (fine sand) laden atmosphere is anticipated. '

2. Apparatus. The test 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 area (normal to air
flow) and 30.percent of the volume of the chamber shall be occupied by the test item(s). The 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 strikes the test item.

2.1 Dust requirements. The dust used in this test shall be a fine sand (97-99% by weight SiO2)
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 by the Ottawa Silica Company, Ottawa, Illinois, or
equal, is satisfactory for use in the performance of these tests.

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 critical or vulnerable parts to the dust stream.
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° F) and a relative humidity of less than 22 percent. Adjust the air
velocity to 1, 750 +250 feet per minute. Adjust the dust feeder to control the
dust concentration at 0.3 +0.2 gms. per cubic foot. With test item nonoperating,
maintain these conditions for 6 hours,

i METHOD 110A
) 1 © 16 April 1973 .
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Stép 2 « Stop the dust feed and reduce the air velocity to 300 +200 feet per minute. Raise the
internal chamber air temperature to 63°C (145 ° F) and adjust humidity control to
maintain a relative humidity of less than 10 percent. Hold these conditions for

Step 3 - While holding chamber temperature at 63°C (145 ° F) adjust the air velocity to
1,750 £250 fpm, maintain a relative humidity of less than 10 percent. Adjust
the dust feeder to control the dust concentration at 0.3 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 item.
Under no circumstances, shall dust be removed by either air blast or vacuum

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

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

4. SUMMARY, The following details are to be specified in the component specification.

a, Change in orientation during test, if required.

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

¢. Whether the second 6-hour test at 63°C (145 ° F) shall be performed immediately after
reaching stabilization in step 2.
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FLAMMABILITY (EXTERNAL FLAME)

1. PURPOSE. This test is performed for the purpose of determining the flammability of a part
exposed to an external flame. Flammability is defined as the ability of a part to support combustion,
This can be determined by the following: The time it takes for a part to become self-extinguishing
after application of a ﬂame, that the part does not support violent burning; that exposure of a part to
a flame does not result in an explosive-type fire; or that spreading of surface burning on larger parts
is deterred. The principal factors which affect the results of an external flame test are — the heat
of the flame at the point of impingement; the size of the flame; the time of exposure to the flame; the
volume of the part and other heat-sink effects; the presence of mrculatmg materials and surfaces of
- the parts.

2. APPARATUS.

2.1 Test chamber., An enclosure protected from air currents, but provided with means for venting
fumes and admitting an adequate supply of fresh air at the bottom, shall be used. A standard chem-
istry hood with the exhaust fan turned off, or a metal box about 2 feet wide by 8 feet high and 2 feet
deep, with a removable front, a viewing wmdow, and holes for air intake and venting of fumes, is
sat1sfactory. Adequate sa,fety precautions should be taken to protect personnel from poss1b1e explo-
sion of the test specimens.

2.2 Mounting apparatus. Within the test chamber, a support stand with suitable adjustable vertical
brackets or other mounting clamps shall 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,

2.3 Propane torch, A propane torch, having a nozzle assembly conforming to Model TX-1 of
"Bernzomatic Corporation', or equal, shall be the source of the flame. 'Cracked' propane gas
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 indicate time in seconds, shall be used to deter-
mine the time of application of the flame and the time of burning of visible ﬂame on the specimen,

3. PROCEDURE. The specimen shall be mounted in the test chamber (see 2. 1) w1th 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 1-1/2 inches from the nozzle rim 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
in the individual specification. Any v101ent burnmg of the specimen or explosive-type fire shall be
recorded. -

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

5, MEASUREMENTS Upon completion of the test, measurements shall be made as Spe01f1ed in
the individual specification.

METHOD 111A
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6. SUMMARY. The following detailsaretobe specified in the individual specification:
a. Direction of axis of flame, if other than vertical (see 3).
b. Point of impingement of applied flame (see 3).
¢. -Time of application of flame, if other than 15 seconds (see 3).
d. ‘Allowable time for burning of visible flame on specimen (see 3).

e. Measurements after test (see 5).
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METHOD 112E

SEAL

1. PURPOSE. The purpose of this test method is to determine the effectiveness
of the seal of a component part which has an internal cavity which is either
evacuated or contains air or gas. A defect in any portion of the surface area of
a sealed part can permit entrance of damaging contaminants which will reduce its
effective 1ife. This test will detect leaks due to the use of inferior sealing
materials, or to the manufacturing processes used to form the seal. The degree of
completeness of the seal can be verified by testing in the "as received" condition
or after submission to other environmental or physical-characteristics tests, such
as thermal shock, physical shock, or vibration. This test method does not include
the many existing versions of lesser-sensitivity seal tests now appearing in some
specifications, which verify such requirements as "watertightness”,
“moistureproofness”, etc. In those lesser-sensitivity seal tests, parts are
submerged to various depth in water, heated water, water or alcohol with a vacuum,
water with a wetting agent, etc; all these tests depend on observation of bubbles
as the criterion for failure.

1.1 Definitions.

a. Standard leak rate. Standard leak rate is defined as the quantity of dry
air at 25 C 1n atmospheric cubic centimeters flowing through a leak or
multiple leak paths per second when the high-pressure side is at 1
atmosphere (760 mm Hg absolute) and the low-pressure side is at a pressure
of not greater than 1 mm Hg absolute, Standard leak rate shall be
exg;eised in units of atmospheric cubic centimeters per second (atm
cm¥/s).

b. Measured leak rate, Measured leak rate (Ry) is defined as the leak rate
of a given package as measured under speci%ied conditions and employing a
specified test medium. Measured leak rate shall_be expressed in units of
atmospheric cubic centimeters per second (atm cm3/s). For the purpose
of comparison with rates determined by other methods of testing, the
measured leak rates must be converted to equivalent standard leak rate.

¢. Equivalent standard leak rate. The equivalent standard leak (L) rate of a
given package, with a measured leak rate (Ry), is defined as the leak ~
rate of the same package with the same leak geometry, that would exist
under the standard conditions of 1,l1a. The formula (does not apply to
procedure IIIb) in 5.4.3.2.3 refresents the L/Ry ratio and gives the
equivalent standard leak rate (L) of the package with a measured leak rate
(R%) where the package volume and Teak test conditioning parameters
influence the measured value of (R;). The equivalent standard leak rate
shall bg expressed in units of atmospheric cubic centimeters per second
(atm cm®/s).

d. Sensitivity. (Minimum detectable leak rate). Sensitivity is the smallest
Teak rate that an instrument, method, or system is capable of measuring or
detecting under specified conditions. To compare sensitivities of two or
more different test conditions, the sensitivity should be converted to
:ensit1v1ty under standard conditions by using the appropriate conversion

actors,

e. Ambient background. For a scintillation-crystal counting statfon, ambient
background 1s the oscillatory reading obtained on the meter readout due to
electrical noise plus the reading in counts per minute due to cosmic
radiation that penetrates the lead shielding of the closed crystal
system. This value must be determined just before device counting.

METHOD 112E
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2, TEST CONDITIONS.

* 2.1 Selection, There are six test conditions (A, B, C, D, E, and F) in this
method.” Test conditions A and B utilize of1 as a means to detect gross leaks by
the observatgon of bgbbles. Both of these tests will detect leaks of a nominal
value of 10-° atm cm?/s. Test condition B is used to test parts which will
not withstand the temperature required in test condition A. Test condition C
detects fine leaks by usang a trgcer gas and apparatus to measure a leakage rate
(Rg) to a nominal of 10-% atm cm9/s. The apparatus can be calibrated for
any leakage rate within its range. Test condition D utilizes a fluorocarbon
1iquid at 125°C #5°C (257 F #9 F) at ambient pressure and detects gross leaks by
the observation of bubbles. This latter test condition provides an alternate
?ross leak test to test condition A. Test condition E utilizes two fluorocarbon
iquids; one under pressure followed by the other at 125°C *5°C (257°F *#9°F) at
room ambient pressure and detects gross leaks by the observation of bubbless This
teat condition provides a measure of leakage rate of a nominal value of 10-7 atm
cm?/s, Test conditifon F utilizes a fluorocarbon 1iquid and a fluorocarbon vapor
detector to detect gross leaks, Test gondition F provides a measure of leakage
rate of a nominal value of 10°° atm cm“/s. Both test conditons C and F
require more expensive commercial equipment and trained personnel, but the
equ1¥nent provides automatic and quantitative readings. The selection of a test
condition to perform the seal test depends on the state of the art of component
part manufacturing, the leakage rate which can be tolerated for the desired
reliability, the frequency of testing, range of test conditions, cavity size, and
whether the testing is to be on a 100 percent production or on a perijodic basis.,
The individual specification shall specify the test condition letter required.
When test condition C fs specified, the procedure number (see 5.4) and the degree
of leakage rate sensitivity required shall be included. The following 1s included
as a sensitivity and applicability guide:

Test condition A (bubble test - mineral oil or peanut_oil at 125°C +3°C
(Z?ZiFitﬁ F)). Use when a nominal sensitivity of 10-5 atm cm3/s is
su cient,

Test condition B (bubble test - silicone oil at room ambient temperature
25°C 42°C (77°F 43,6°F), with a vacuum resulting in an absolute pressure of
not greater than 1.5 inches of mercury {(not greater than 38.1 torr}. VUse to
test parts which cannot withstand_the tengerature of test condition A, and
when a nominal sensitivity of 10-5 atm cm3/s is sufficient.

Test condision C (tracer gas test), Use when a nominal sensitivity of
10-8atm cm¥/s {is sufficient.

Procedure 1 - (for parts having an evacuation tube which 1s unsealed
and 1s to be connected to the leak detector for test
purposes).

Leak from outside of part to inside. Check the seal of
evacuation tube by backfilling with air or gas. Then
subject to procedure IIla, IIIb, IIlc or IV,

Procedure 11 - {for parts having an evacuation tube which is unsealed to
permit pressurizing with a tracer gas).

Leak from inside of part to outside. Check the seal of
evacuation tube by backfilling with air or gas. Then
subject to precedure IIla, Illb, Illc, or IV,

METHOD 112E
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Procedure III - (for parts which are to be tested without breaking their
seals).

Fixed method {(Illa) - Part not filled with tracer gas.
Force gas into leaks, then detect its escape. Then
subject to test condition A, B or D (see 5.4,3.2.1
permitting use of water), as applicable, to check for
gross leaks.

IlIb - Part not filled with tracer gas. Force
radioactive gas into leaks, then use a radioactivity
counter to determine gas that has entered part. Then
subject to test condition A, B, or D (see 5.4.3.2.2.4
permitting use of water), as applicable, to check for
gross leaks. -

Flexible method (IIlc). Part not filled with tracer
gas. Force gas Tnto leaks then detect its escape. Then
subject to test condition A, B or D (see 5.4.3.2.3
permitting use of water), as applicable, to check for
gross leaks.

Procedure IV - (for parts which are to be tested without breaking_ their
’ seals). Parts backfilled with tracer gas as normally
supplied.

Leak from inside of part to outside, then subject to test
condition A, B or D (see 5.4.4 permitting use of water),
as applicable, to check for gross leaks.

(257°F #9°F). Use as an alternate when test condition A is specified as a

Test condition D (gross leak bubble test - Fluorocarbon liquid at 125°C #5°C
. gross leak test.

Test condition E (bubble test - two fluorocarbon 1iqyids - gne gt pressure

followed by immersion in a second_liquid 3t 125°C +#6°C (257 #9°F). Use
N when a nominal sensitivity of 10-5 atm cm3/s is sufficient.

* Test condition F (gluorocasbon vapor detection test). Use when a nominal
sensitivity of 10~° atm cm’/s is sufficfent.

2,2 Substitution. The {individual specification should specify the lowest
sensitivity test condition which is practical; a higher sensitivity test which can
be calibrated shall be permitted, i.e,, 1f_a test js specified such as test
condition A requiring a sensitivity of 10-5 atm cm3/s, test condition C may
be used since it can be calibrated to read this leakage rate. Substitution of
test condition B or C should be made to test condition A when parts are rated at a
temperature lower than 130 C (266 F). Test condition D may be substituted for test
condition A.

3. TEST CONDITION A.
3.1 Materials.
3.1.1 Mineral o1l or peanut oil. The oil used for the bath shall be clear

mineral oi1 or peanut oil_having_ a universal Saybolt viscosity of 175 to 190
seconds when tested at 38°C (100°F).

METHOD 112E
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3.2 Apparatus.

J.2,1 Heated o011 container. The container for the o011 bath shall be of
sufficient depth to immerse the uppermost portion of the enclosure or seal to be
tested to a depth of 1 inch (25.4 mm) below the surface of the bath. The
container shall be capable of maintaining the oil at the required temperature.

3,3 Precautions. This gonditign shall not be used for parts rated at a
temperature Tower than 130°C (266°F). It shall not be used for parts which
go:;ain seals made of materials which will outgas due to the temperature of the

ath,

3.4 Preparation of specimens. Immediately before immersion 1t shall be
determined that the specimen s at room ambient temperature and free of any
foreign (including labels) matter. If applicable, the critical side of the
specimen shall be determined. The critical side 1s defined as the side having the
greatest number of seals or length of seal.

3,6 Procedure. This test consists of one immersion of the specimen or groups
of specTmens Into a bath of ¢lear minera] ofl1 or peanut oil1 (see 3.1.1) maintained
at a temperature of 125°C #3°C (257F #6 F). The specimen shall be placed in the
ofl bath with the critical side (or side of special interest) in a horizontal
position facing up. If the specimen has no critical side, it shall be placed in
the bath with 1ts major axis in a horizontal position. The specimen shall be
couglete1y submerged in the bath, with the uppermost portion of the enclosure or
seal at a depth of 1 inch (25.4 mm), and 1eft in that position for a minimum
duration of 1 minute. The specimen shall be carefully observed during the entire
duration of the immersion for indication of a poor seal as evidenced by a
continuous stream of bubbles emanating from the specimen, After the test is
completed, the specimen shall be cleaned in a suitable degreaser and permitted to
dry thoroughly before any additional tests are performed.

4, TEST CONDITION B.
4.1 Materials.

4.1.1 Silicone 0il. The oil used for the bath shall be clear silicone oil
having a viscosity of 20 centistokes at 25°C (77°F).

4.2 Apparatus,

4,2,1 Reduced pressure vessel., The vessel for the oil1 bath shall be of
sufficient depth to immerse the uppermost portfon of the enclosure or seal to be
tested to & depth of 1 inch (25.4 mm) below the surface of the bath, over which
can be drawn a vacuum resulting in an absolute pressure of not greater than 1.5
inches of mercury (not greater than 38.1 torr).

4,2.2 Vacuum pump., The vacuum pump shall be capable of evacuating and holding
a vacuum resulting gn an absolute pressure of not greater than 1.5 inches of
mercury (not greater than 38.1 torr) for a minimum duration of 1 minute in the
reduced pressure vessel (see 4,2.1),

4,2,3 Degassing of silicone oil. The silicone oil1 shall be placed in the test
fixture and a pressure of I Tnch (25.4 mm) of mercury or less attained over the
flufd for as long as is necessary to degas the fluid. Such degassing 1s complete
when no further bubbling or frothing is present in the fluid. Throughout the
test, components shall be lowered gently in the fluid to prevent aeration of the
fluid, The fluid shall not be poured from one container to another without first
being degassed again before testing,

METHOD 112E
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4,3 Preparation of specimens. As specified in 3.4.

4.4 Procedure., This test consists of one immersion of the specimen or group of
specimens into a bath of clear silicone oil (see 4.1.1) maintained at room ambient
temperature, The specimen shall be placed in the oi1 bath with the critical side
(or side of special interest) in a horizontal position facing up: If the specimen
has no critical side, it shall be placed in the bath with its major axis in a
horizontal position. The specimen shall be completely submerged in the bath with

. the uppermost portion of the enclosure or seal at a depth of 1 inch (25.4 mm), A
vacuum resulting in an absolute pressure of not greater than 1.5 inches of mercury
(not greater than 38.1 torr) shall be drawn and held over the bath for a minimum
duration of 1 minute. The specimen shall be carefully observed during the entire

- duration of the immersion for indication of a poor seal as evidenced by a
continuous stream of bubbles emanating from the specimen. After the test is
completed, the specimen shall be cleaned in a sufitable degreaser and permitted to
dry thoroughly before any additional tests are performed.

4.5 Precaution. This test condition should not be used either as a separate
test or a gross leak test for component parts which are to be subsequently
attached to printed circuit board assemblies. Since complete removal of silicone
011 residues is difficult, the oil1 will be transferred unknowingly to other parts
during assembly processes. Traces of silicone can result in poor solder
wettability of component part leads, poor adhesion to sealants, and mealing of the
conformal coating on the printed circuit board. -

5. TEST CONDITION C.
5,1 Materials,

6.1.1 Tracer gases. When performing tests in accordance with procedures I, II,
and IV of this condition, tracer gases, i.e., helium, argon, or other rare gas, or
a mixture of a gas with nitrogen {(such as 90 percent nitrogen and 10 percent
helium) shall be used. The tracer gas used in procedures IIla and IIIc shall be
helium. The tracer gas used in procedure IIIb shall be the radioactive gas,
krypton 85.

5.2 Apparatus. For all the procedures of this test condition, the test
apparatus, exciusive of pressurization equipment, shall be calibrated using a
diffusion type calibrated standard leak at least once each working shift.

5.2,.1 Mass-spectrometer-type leak detector. For procedures I, II, IIIa, Illc,
and IV of this test condition, a commercially available mass-spectrometer-type
leak detector, preset to read a tracer-gas content, shall be used to measure the
leakage rate of gas through a faulty seal. Another instrument may be used if it
can be demonstrated to the Government that the instrument, properly calibrated to
read tracer-gas content, has the required leakage-detection sensitivity (see 2.1).

5.2.1,1 Chambers. Depending on which procedure is used (see 5.4), suitable
pressure or vacuum chambers are required.

5.2.1,2 Pumps. Depending on which procedure is used (see 5.4), suitable
pressure or vacuum pumps are required.

’ METHOD 112E
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5,2,2 Radioactive-gas detection apparatus. Apparatus for procedure IIIb shall
consist of:

a. Radioactive tracer gas activation console.

b. Counting equipment consisting of a scintillation crystal,
photomultiplier tube, preampliifier, ratemeter, and krypton 85 reference
standards. The counting station shall be of sufficient sensitivity to
determine through the device wall the radiation level of any krypton 85
tracer gas present within the device, The counting station shall have a
minimum sengitfvity, in ¢/m per uCi, corresponding to a leak rate of
10-9 atm cm3/s of krypton 85 and shall be calibrated at least once
every working shift using krypton 85 reference standards and following
the equipment manufacturer's instruction.

¢c. A tracer gas consisting of a mixture of krypton 85 and dry nitrogen.
The concentration of krypton 85 in dry nitrogen shall be no less than
100 microcuries per atmospheric cubic centimeter. This value shall be
determined at least once each 30 days and recorded in accordance with
the calibration requirements of this standard.

5.3 Supplementary tests. When parts to be tested are normally evacuated
through a tube and are sealed in some manner prior to delivery, procedures I and
Il (see 5.4.1 and 5.4.2) will require a separate verification of the seal of the
evacuation tube in conjunction with this test method, using the
mass-spectrometer-type leak detector (see 5.2.1). The verification may be
accomplished by backfilling the specimen with air or gas at a specified pressure
and then submitting the specimen to either procedure 1Ila, IIlb, IIlc, or IV,

§.4 Procedures. This test condition consists of five procedures (see 5.4,1 to
5.4.4, TncTusTve], the choice of which must be specified in the individual
specification. Procedure 1V is the preferred method of performing this test for
parts that are not evacuated.

5.4.1 Procedure 1. The mass-spectrometer-type leak detector shall be coupled
te the unsealed evacuation tube of the specimen, and a vacuum created within the
specimen. It is extremely important that the coupling connections between the
specimen and the leak detector be perfectly sealed. The specimen shall then be
subjected to a gas atmosphere either by surrounding the specimen with the gas or
bﬁ spraying the specimen thoroughly with a jet of the gas. If a defect exists in
the specimen, an amount of gas that depends upon the size of the defect will be
drawn through it and gassed into the leak detector, which will read the leakage
rate. When this portion of the procedure is completed, the specimen shall be
filled with air or gas at a specified pressure and having a known percentage of
tracer gas. The evacuation tube shall then be pinched off and sealed. After
sealing, the seal of the tube shall be verified by either procedure IIla, ILIID,
Illc or IV, 1f filled with tracer gas.

5.4,2 Procedure Il. The mass-spectrometer-type leak detector shall be coupled
to the ckamber. The specimen shall be placed in the chamber, and a tube leading
from the gas source and having a known percentage of tracer gas shall be connected
to the unsealed evacuation tube of the specimen. It is extremely important that
the coupling connections between the specimen and the leak detector be perfectly
sealed. The chamber shall then be evacuated and the gas forced under pressure
into the specimen, If a leak exists, the gas passes through the specimen into the
chamber and then into the leak detector, which will read the leakage rate. If
pressure cycling is required, the individual specification shall specify the
number of times that a pressure cycle shall be applfed. When this portion of the
procedure 1s completed, the specimen shall be filled with air or gas at a
specified pressure and having a known ?ercentage of tracer gas, The evacuation
tube shall then be pinched off and sealed, After sealing, the seal of the tube
shall be verified by either procedure IIla, IIlb, IIlc or IV, if filled with a
tracer gas.

METHOD 112E
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5.4,3 Procedure III, The tests shall be conducted in accordance with procedure
I11a, or TITc. When bomb pressure specified exceeds the device capability,
alternate pressure, exposure time and dwell time may be used provided they satisfy
the leak rate pressure, time relationships which apply and provided no less than
30 psig bomb pressure is applied in any case.

5,4.3.1 Testing precautions.

8. Thesé precautions are applicable to procedures IIla, IIlb, and Illc., To
avoid spurious indications, contaminants and surface coatings that may
conceal existing leaks, and tracer gas that may be absorbed or adsorbed
on the surfaces of the specimen, shall be removed. These test
procedures shall not apply to organic-coated parts.

b. Test procedure IIla is a "fixed" method with specified conditions per
table I that will insure the test sensitivity necessary to detect the
required leak rate (R1).

¢. Test procedure IlIc is a "flexible" method that allows the variance of
test conditions in accordance with the formula of 5.4.3.2.3 to detect
Fhe)specified equivalent standard leak rate at a predetermined leak rate
R1).

5.4.3.2 General procedure, For Illa and IIIc the completed device(s) shall be
placed in a sealed chamber which is then pressurized with a tracer gas of 100 +0,
-5 percent helium for the required time and pressure. The pressure shall then be
relieved and each specimen transferred to another chamber or chambers which are
connected to the evacuating system and a mass-spectrometer-type leak detector.
When the chamber(s) is evacuated, any tracer gas which was previously forced into
the specimen will thus be drawn out and indicated by the leak detector as a
measured leak rate (R1). The number of devices removed from pressurization for
leak testing shall be limited such that the test of the last device can be
completed within 60 minutes for procedure Illa or within the chosen value of dwell
time (t;) for procedure Illc.

5.4.3.2.1 Procedure IIla, The. device(s) shall be tested using the appropriate
conditions specified in table I for the internal cavity volume of the package
under test. The time (t) is the time under pressure and time {tz) is the
maximum time allowed after release of pressure before the devicefs) shall be
read, This method shall not be used if the maximum equivalent standard leak rate
1imit given in the procurement document is less than the 1imits specified herein
for procedure IIlc. Upon completion of this procedure, the specimen shall be
checked for gross leaks by subjecting the specimen either to test condition A, B,
or D. Water, at room ambient temperature and a pressure of 2.5 inches (63.5 mm)
of mercury, may be used in place of silicone oil, if test condition B is used to
verify gross leaks.

TABLE I. Fixed conditions procedure Illa.

-

Provided by IHS

| | [
| Yolume of Bomb condition ] R1
|package (cm3) I 1 | Reject_limit
| 1bf/in2  |Exposure time|Maximum dwell |{atm cm3/s He)
| {gage) J hours i hours |
T | [ | 8 |
| ¥V < 0.40 60 2 ] 2 +0.2, -0 | 1 | 5§ x 10- |
| V> 0.40 60 +2 | 2 +0.2, -0 | 1 | 2 x 10-7 |
} V> 0.40 30 #2 |' 4 +0.4, -0 % 1 i 1 x 10-7
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5.4,3,2,2 Procedure IIID.

5.4,3,2,2.1 Activation parameters., The activation pressure and soak time shall
be determined in accordance with the following equation:

Qs = R
skT Pt

The parameters of equation (1) are defined as follows:

Qs = The maximum calculated leak rate allowable, in atm cm3/sKr, for
the devices to be tested.

R = Counts per minute above the ambient background after activation 1f
the device leak rate were exactly equal to Qg. This is the
reject count above the background of both the counting equipment
:ndtthe component, 1f it has been through prior radioactive leak
ests.,

s = The specific activity, in microcuries per atmospheric cubic
centimeter, of the krypton 85 tracer gas in the activation system.

k = The overall counting efficiency of the scintillation crystal in
counts per minute per microcurie of krypton 85 in the internal
void of the specific component being evatuated. This factor
depends upon component configuration and dimensions of the
scintillation crystal. The counting efficiency shall be
determined in accordance with 5.4.,3,2.2,2.

T = Soak time, 1n hours, that the devices are to be activated.

P« Po 2 - Py 2 where Py is the activation pressure in
agmospheres absolute and Py is the original internal pressure of
the devices in atmospheres absolute., The activation pressure
(Po) may be established by specification or if a convenient soak
time (T) has been established, the activation pressure (Pg) can
be adjusted to satisfy equation (1),

t » gonversion of hours to seconds and is equal to 3,600 seconds per
our,

5.4,3,2,2.2 Determination of counting efficiency (k). The counting efficiency
(k) of equation in 5.%4.3.2.2.1 shall be aeferiTﬁEHKii'F01lows:
4. Five representative units of the device type being tested shall be
tubulated and the internal void of the device shall be backfilled

through the tubulation with a known volume and known specific activity
of krypton 85 tracer gas and the tubulation shall be sealed off,

b. The counts per minute shall be directly read in the shielded
scintillation crystal of the counting station in which the devices are
read, From this value, the counting efficiency, In counts per minute
per microcurie, shall be calculated.

METHOD 112€
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5.4,3.2.2.3 Evaluation of surface sorption. A1l device encapsulations
consisting of glass, metal, and ceramic or combinations thereof, 1nc1ud1n%
coatings and external sealants, shall be evaluated for surface sorption of krypton
86 before establishing the leak test parameters. Representative samples of the
questionable material shall be subjected to the predetermined pressure and time
conditions established for the device configuration as specified by 5.4.3.2.2,1,
The samples shall then be counted every 10 minutes, with count rate noted, until
the count rate becomes asymptotic with time. (This is the point in time at which
surface sorption is no longer a problem.) This time lapse shall be noted and
shall determine the "wait time" specified in 5.4.3.2.2.4.

5.4.3.2,2.4 Specific procedure IIIb. The devices shall be placed in
radioactive tracer gas activation tank. The activation chamber may be partially
filled with inert material to reduce pumpdown time. The tank shall be evacuated
to 0.5 torr. The devices shall be subjected to a minimum of 2 atmospheres
absolute Rressure of krypton 85/dry nitrogen mixture for the time necessary to
satisfy the equation. Actual pressure and soak time shall be determined in

gﬁcorgsnce with 6§.4.3,2.2.1. The R value in counts per minute shall be not less
an 0 above ambient background., The krypton 85/dry nitrogen gas mixture shall

be evacuated to storage until 0.5 torr vacuum exists in the activation tank. This
evacuation shall be completed within 3 minutes maximum. The activation tank shall
then be backfilled with air (air wash). The devices shall then be removed from
the activation tank and leak tested within 1 hour after gas exposure with a
scintillation-crystal-equipped counting station. Device encapsulations that come
under the requirements of 5,4.3.2.2.3 shall be exposed to ambient air for a time
not less than the "wait time" determined by 5.4.3.2.2.3. 1In no case will the time
between removal from the activation chamber and test exceed 1 hour., This exposure
shall be performed after gas exposure but before determining leak rate with the
counting station, Device encapsulations that do not come under the requirements
of 5.4,3.2.2.3 may be tested without a "wait time". (The number of devices
removed from pressurization for leak testing shall be limited such that the test
of the Tast device can be completed within 1 hour.,) The actual leak rate of the
component shall be calcuiated with the following equation:

Q = (ACTUAL READOUT IN NET COUNTS PER MINUTE) X Qg
R
ghgrg g ; ?ctua] leak rate in atm cm3/s, and Qs and R are defined in

Unless otherwise specified, devices that exhibit a leak rate equal to or greater
than 1 x 10-8 atmospheric cubic centimeters of krypton 85 per second shall be
considered a failure,

Upon completion of this procedure, the specimen shall be checked for gross leaks
by subjecting the specimen either to test condition A, B or D. Water, at room
ambient temperature and a pressure of 2,5 inches (63.5 mm) of mércury, may be
used 1n place of silicone oil, if test conditfon B is used to verify gross leaks.

5.4,3.2,2.5 Personnel precautions. A Nuclear Regulatory Commission (NRC)
license is necessary for possession and use of the krypton 85 leak-test
equipment. In the use of gas, code of Federal regulations Nuclear Regulatory
Commission Rules and Regulations, Title 10, Chapters 1, 20, 30, 31, and 32 should
be followed and the maximum permissible tolerance levels prescribed by the
National Committee on Radiological Protection should be observed.

METHOD 112&
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5.4,3.2.3 Procedure Illc. Values for bomb pressure exposure time and dwell
time shall be chosen such that actual measured tracer gas leak rate (Ry) reading
obtained for the device under test (if defective) will be greater than the minimum
detection sensitivity capability of the mass spectrometer. The devices shall be
subjected to a minimum of 2 atmospheres absolute of helium atmosphere. If the
chosen dwell time (t;) 1is greater than 60 minutes, graphs shall be plotted to
determine an R1 value which will assure overlap with the selected gross leak test
condition. The chosen values, in conjunction with the value of the internal
volume of the device package to be tested and the maximum equivalent standard leak
rate (L) l1imit (as shown below or as specified in the applicable procurement
document)}, shall be used to calculate the measured leak rate (Ry) 1imit using
the following formula:

t Vo I,
LPE  /MpY2 ’:LL (Ma) ] [L'z (MA)ZJ
R = —E& (A - | VPg \'M _ —A
' (M ) {l-e ° } VPy \' M

Po e

The measured leak rate of tracer gas (He) tgrough'the leak 1n atm cm3/s He.
The equivalent standard leak rate in atm cm9/s air,

The pressure of exposure in atmospheres absolute,

The atmospheric pressure in atmospheres absolute (1 atmosphere).

The molecular weight of air in grams (28.7 grams).

The molecular weight of the tracer gas (helium) in grams (4 grams).

The time of exposure to Pg in seconds.

The dwell time between release of pressure and leak detection in seconds.
The internal volume of the device package cavity in cubic centimeters.

x
p )
# U E %2 RRRN

Unless otherwise specified, devices with an internal cavity volume of 0.01 cmd
or legs shall _be rejected 1f the equivalent standard leak rate (L) exceeds §

x 10- gtm c¢m3/s. Devices with an 1nterng1 cavity volume greater than
0.01 cm” and equal to or tess than 0.4 cm shall_ge rejecsed if the

equivalent standard leak rate (L) exceeds 1 x_10"/ atm cm?/s. Devices with
an internal cavity volume greater than 0.4 cwsd shg?I be rgdected if the
equivalent standard leak rate (L) exceeds I x 10-° atm cm9/s.

Upon completion of this procedure, the specimen shall be checked for gross leaks
by subjecting the specimen either to test condition A, B, or D. Water, at room
ambfent temperature and a pressure of 2,5 inches of mercury, may be used in
place of silicone oil, if test condition B s used to verify gross leaks,

5.4.4 Procedure IV, The specimen, which {s backfilled and sealed during
production with a known percentage of tracer gas, shall be placed in a chamber
connected to the mass-spectrometer-type leak detector, and the chamber evacuated.
The 1nternal pressure of the specimen shall be one atmosphere or greater, If a
leak exists, the gas passes through the specimen into the chamber and then into
the leak detector which will read the leakage rate. If specified, the specimen
shall be perforated to determine if a gas 1s actually present. Upon completion of
this procedure, the specimen shall be checked for gross leaks by subjecting the
specimen either to test condition A, B, or D. Water, at room ambient temperature
and a pressure of 2.5 inches (63,5 mm) of mercury, may be used in place of
sflicone ofl, 1f test condition B 1s used to verify gross leaks.

METHOD 112E
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6. TEST CONDITION D.

6.1 HMaterials.

6.1.1 Fluorccarbon 1iquid. The fluid shall be D02, D02-TS, D03, 1/ FC-40 or

FCz43 2/,
6.2 Apparatus.
6.2.1 Heated fluid container. The container for the fluid shall be made of

pyrex glass and shall be sufficient size to hold the test specimen in the fluid
and to maintain a temperature of 125°C #5°C (257°F *9°F), .

6.2,2 Filter. A filter shall be used which is capable of removing particles
greater than I micron in size from the fluid.

6.2.3 Magnifier. A 3X minimum magnifier or a stereo zoom microscope shall be
used for Observation of bubbles emanating from the test specimens when immersed in
the indicator fluid.

6.3 Precautions. The following precautions shall be observed:

a. Fluorocarbon 1iquids shall be filtered as specified in 6.2.2, Bulk
filtering and storage is permissible, Leak indicator fluids, which have
accumulated observable quantities of particulate matter during use,
shall be discarded or reclaimed by filtration for reuse. Leak detecting
fluids shall not be used for more than one eight-hour shift without
being refiltered.

b. The observation container shall contain sufficient fluid to assure
coverage of the test specimen to a minimum depth of two inches,

¢. Illumination shall be a 1ighting source capable of providing at least
15,000 foot candles at the test specimen position., The lighting source
shall not require calibration but the 1ight level shall be verified at
the test specimen position. The background behind the glass observation
container should be a dull, non-reflective black material.

d. The observation container should be covered at all times when not in use
to minimize evaporation losses and moisture adsorption.

e. Test specimens to be tested should be free from foreign material on the
surface, including conformal coatings and markings which may contribute
to erroneous test results. .

6.4 Procedure. The test specimens, mounted on specified fixtures to hold them
in the TTuid, shall be immersed, with the uppermost portion at the minimum depth
of 2 inches below the surface of the fluid, 1id downward, one at a time (or in
such a configuration that a single bubble from a single specimen out of a group
under observation may be clearly observed as to its ocgurrencg'and.source). The
fluid shall be maintained at a temperature of 1256°C #5 C (2567 F #9°F). The
specimens shall be observed against a dull non-reflective black background through
the magnifier (see 6.2.3) from the instant of immersion until 20 seconds after
immersion. Leakers will be identified by a single bubble or a stream of bubbles.
Specimens from which a single bubble is observed is considered to be a reject.

17 D02, D0O2-TS, and D03 are the registered trade mark of Ausimont (Division of
Montedison). <
2/ Minnesota Mining Co. (3M) registered trade name.

METHOD 112E
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7. TEST CONDITION E.
7.1 Materials.

7.1.1 Fluorocarbon 1iquid., The fluids shall be D/80, FC-72 or PP-1
fluorocarbon detector fluids, and D02, D0O2-TS, DO3, FC-40, FC-43, PP-7 or PP-9
fluorocarbon indicator fluids.

7.2 Apparatus.

Heated fluid container. The container for the fluid shall be made of
pyrex glass and shall be of sufficient size to hold the test specimen in the fluid
and to maintain a temperature of 125°C *5°C (257°F 29°F),

7'2‘1

7.2.2 Filter. A filter shall be used which ts capable of removing particles
greater than I micron in size from the fluid.

7.2.3

Magnifier. A magnifier with a magnification in the range between 3X to

30X for observation of bubbles emanating from devices when immersed in the
indicator fluid,

7.2.4 Chamber, A vacuum/pressure chanbir for the evacuation and subsequent

pressure bombing of device up to 75 1bf/in

up to 10 hours,

7.2.5 Lighting source, A lighting source capable of producing at least 15,000
foot candies 1n air at a distance equal to that which the most distant device in
the bath will be from the source.

7.2.6

Instruments. Suitable calibrated instruments to indicate the test
temperature pressures and times are as specified.

7.2,7 Fixtures. Suitable fixtures to hold the device(s) in the indicator fluid.

7.3 Precautions. The following precautions shall be observed.

d,

e,

f.

Fluorocarbon 1iquids shall be filtered as specified in 7.2.2. Bulk
filtering and storage is permissible., Leak indicator fluids, which have
accumulated observable quantitites of particulate matter during use,
shall be discarded or reclaimed by filtration for reuse, Leak detecting
fluids shall not be used for more than one eight-hour shift without
being refiltered.

The observation container shall contain sufficient fluid to assure
coverage of the test specimen to a minimum depth of two inches (50.8 mm),

I1lumination shall be a lighting source capable of providing at least
15,000 foot candles at the test specimen position. The lighting source
shall not require calibration but the 1ight level shall be verified at
the test specimen position., The background behind the glass observation
container should be a dull, non-reflective black material.

The observation container should be covered at all times when not in use
to minimize evaporation losses and moisture adsorption.

Test specimens to be tested should be free from foreign material on the
surface, including conformal coatings and markings which may contribute
to erroneous test results.

Precautions should be taken to prevent operator injury due to package
rupture or violent evolution of bomb fluid when testing large packages,

METHOD 112E
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7.4 Procedure, The test specimens mounted on specified fixtures to hold them
in the Teak detecting fluid shall be inserted into the combination vacuum-pressure
vessel and the applied ambient pressure shall be reduced to less than § torr for 1
hour. Then without breaking vacuum, a sufficient quantity of leak detecting fluid
(see 7.1.1) to cover the test specimens, shall be drawn into the vacuum/pressure
vessel by inserting a transfer tube from the vacuum/pressure vessel into a
container of leak detecting fluid and opening a valve in the tube. For test
specimens with an internal cavity voluge of 0.1 cm® or less, the pressure in the
vessel shall be increased to 90 1bf/in“ and maintained at that pressure for 3
hours minimum. For test specimens with an 1gterna1 volume in excess of 0.1 cm3,
the gressure shall be increased to 50 1bf/in¢ and maintained at that pressure
for 3 hours minimum. After pressurization, the pressure shall be released from
the pressure vessel and the test specimens shall be removed from the pressure
vessel, and retained in a bath containing the leak detecting fluid. Then they
shall be dried for 3 *1 minutes in air prior to immersion in the indicator fluid,
The test specimens shall be immersed with the uppermost portion at a minimum depth
of 2 inches (50.8 mm) below the surface of the indicator fluid, 11d downward, one
at a time (or in such a configuration that a single bubble from a single specimen
out of a group under observation may be clearly observed as to its occurrence and
source. The leak indicator fluid shall be maintained at a temperature of 125°C
#5°C (2567 °F +9°F). The test specimens shall be observed against a dull
non-reflective black background through the magnifier (see 7.2.3) from the instant
of immersion until 20 seconds after immersfon. Leaks will be identified by a
single bubble or a stream of bubbles. Specimens from which a single bubble is
observed is considered to be a reject.

* 8, TEST CONDITION F.
8.1 Materials,

8.1.1 Fluorocarbon Jiquid. The fluid used shall be FC-84 or D/80 fluorocarbon
detector fluid.

8.2 Apparatus.

8.2,1 Chamber, A vacuum/pressure chamber capable of the evacuation and
:ubfgqgent pressure bombing of devices up to 75 psig and maintaining pressure up
0 . ours,

8.2.2 Filter. A filtration system capable of removing particles greater than 1
micron in size from the fluorocarbon fiuid.

8,2.3 Detector. A fluogocarbon vapor detection system with a nominal
sensitivity of 10-5 atm cm3/s. The sensitivity of the detector shall be
better than 14 micrograms of FC84 or D/80. The detector shall have a linear
response to 280 micrograms and a response time of better than 1 second.

8.2.4 Instruments. Suitable calibrated instruments to indicate that test,

pressure times and temperatures are as specified. The detection system shall be
calibrated using a calibration source of fluorocarbon at least once each shift to
an accuracy of at least *15 percent.

METHOD 112E
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8.3 Precautions. The following precautions shall be observed in conducting the
fluorocarbon gross Teak test.

a. Fluorocarbons shall be filtered through a filter system capable of
removing particles greater than 1 micrometer prior to use., Bulk filtering
and storage is permissible, Liquid which has accumulated observable
quantities of particulate matter during use shall be discarded or
reclaimed by filtration for re-use. Precautions shall be taken to prevent
contamination.

b. Precautfons should be taken to prevent operator injury due to package
rupture or violent evolution of bomb fluid when testing Targe packages.

8.4 Procedure, The devices shall be placed in a vacuum/pressure chamber and
the pressure reduced to 5 torr or lower and maintained for 30 minutes minimum, A
sufficient amount of FC-84 or D/80 detector fluid shall be admitted to the
pressure chamber to completely cover the devices. The fluid shall be admitted
after the 30 minute minimum vacuum period but before breaking the vacuum. The
devices shall then be pressurized in accordance with table II. Upon completion of
the pressurization period, the pressure shall be released and the devices removed
from the pressure chamber without being removed from the detector fluid for more
than 20 seconds. When the devices are removed from the fluid for testing, they
shall be air dried for a minimum of 20 seconds and a maximum of 5 minutes prior to
the test cycle. The devices shall then be tested with a fluorocarbon vapor
detector in accordance with the system operating instructions and as follows,
Devices shall be admitted to the purge chamber and purged (heated to remove any
remaining surface fluorocarbon and to initiate vaporization of any internal
fluorocarben fluid). Purge time shall be in accordance with table IIl., Test time
shall commence immediately after gurge efther in the same chamber (single chamber
system) or an adjoining test chamber (dual chamber system). Test time shall be a
minimum of 3.5 seconds (unless the device is rejected earlfer) with the . .
fluorocarbon vapor detector purge and test chambers at a temperaturg of 125°C #5°C
or 2.5 seconds minimum with the purge and test chambers at 150 C #5°C. During
test time, the amount of fluorocarbon outgassing is measured and the total
integrated value 1s compared to the alarm level.

NOTE: Air dry, purge, and test time 1imits for each device shall be complied
withlin ;11 cases, whether the device is handled individually or in plastic or
metal tubes.

8.4.1 Fallure criterfa. A device shall be rejected if the detector
instrumentation Tndicates more than 280 micrograms of fluorocarbon gas.

TABLE Il1, Test pressure and duration for condition F,

| Test pressure Duration
] 75 psig | .5 hr
] 60 psig ] 1.0 hr |
| 30 psig | 2.5 hr |
| 15 psig | 12.5 hr 1
METHOD 112E
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TABLE III. Purge time for condition F.

Package with 1nt§;na1 Purge time ¥

> 0.10

i free volume (cm i (seconds) E
I| < 0,01 : 3 1/3-5 I
l > 0.01 < 0,10 { 6-9

i i 8 2/3-13 . i

t+ With purge chamber at 150°C, minimum and maximum
purge times should be reduced by 1/3

NOTE: If necessary, due to device construction or materials, maximum purge time
can be determined by cycling a device with a 0.02 to 0.05 inch diameter hole and
measuring the maximum time that can be used without permitting the device to
escape detection during the test cycle.

9.1 Measurements. Upon completion of the test, measurements shall be made as
spec ed.

10. Summary. The following details are to be specified in the indi?idual
specification.

a. Test condition letter {see 2.1).
(1) For test condition C.
‘ (a) Procedure number and accept and reject leak rate.

(b) Backfilling pressure when verification of seal is required
{see 5.3, 5.4.1 and 5.4.2),

(c) Number of pressure cycles if applicable (see 5.4.2),
(d) For procedure 1V,
1. Reduced pressure of the chamber and duration of pressurization

{see 5.4.4),
2. Whether perforation of specimen 1s required (see 5.4.4).

(e) For procedures III and IV,
1. Applicable gross leak conditions,
(2) For test conditions D and E.
(a) Test mounting fixtures (see 6.4 and 7.4).

1. Measurements after test (see 9).
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METHOD 201A
VIBRATION

1. PURPOSE. The vibration test is used to determine the effects on component parts of vibration
within the predominant frequency ranges and magnitudes that may be encountered during field service.
Most vibration encountered in field service is not of a simple harmonic nature, but tests 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 parts or relative motion between parts in the specimen,. can pro-
duce objectionable operating characteristics, noise, wear, and physical distortion, and often results
in fatigue and failure of mechanical parts.

2. PROCEDURE. Prior to vibration, the specified tests 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 test frequency range. The specimens shall be subjected to a simple
harmonic motion having an amplitude of 0.03 inch (0. 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 traversed in approximately 1 minute. Unless
otherwise specified, this motion shall be applied for a period of 2 hours in each of 3 mutually perpen-
dicular directions (total of 6 hours). YV applicable, this test shall be made under electrical-load
conditions.
3. MEASUREMENTS. The specified measurements shall be made during and after vibration.
4, SUMMARY. 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).
¢. Duration of vibration, if other than that specified (see 2).
d. Direction of motion, if other than that specified (see 2).
" e. Electrical-load conditions, if applicable (see 2).
f. 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.

METHOD 201A
24 Qctober 1956

1

Provided by IHS

| Y f ,_ Q
. No reproduction or networking permitted without license from IHS /—— Not for Resale



NIL-STPfEQEFVNOTICE 9 59 M 9999911 000070k 1 WA

METHOD 202D
SHOCK -

(SPECIMENS WEIGHING NOT MORE THAN 4 POUNDS)

(CANCELED)

MIL-STD-202F
1 April 1980

When method 202 is specified

Use test method 213

Test condition | g (peak values) | Test condition| g (peak values) ‘Waveform
A 159 (pk) K 30g (pk) Sawtooth
B 309 (pk) H 759 (pk) Sawtooth
C 509 (pk) L 1009 (pk) Sawtooth

‘ ) ) . METHOD 202D
- 16 April 1973
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‘ | METHOD 203B
: RANDOM DROP
."1, PURPOSE, The random-drop test is used to determine the effects on components parts of ran-
dom, repeated impact due to handling, shipping, and other field service conditions, The test is an

accelerated test designed to indicate structural and mechanical weaknesses of types not necessarily
detected in shock and vibration tests,

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 axis. 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 456 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 éompletion 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).
METHOD 203B
1 16 April 1973
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FIGURE 203-1, Typical assembly of four-cage random-drop-test machine,
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Four-cage assembly,

FIGURE 203-2. Cage assembly.

'METHOD 203B

:r;:edbyms | f—‘ 3 \ ]6 APY"” 1973

No reproduction or networking permitted without license from IHS
. LN s et - - - - - —— d




MIL-STD-202F NOTICE 9 59 WM 9999911 0000710 3 mM

MIL-STD-202F
1 April 1980

Two-cage assembly

FIGURE 203-2. Cage assembly« Continued,
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INCHES MM
.94 23,83
2.00 50,80
3.00 76.20
3.06 177.72
12.00 304.80 20.16
12.91 327.91
15.25 387.35
| 20.00 508, 00
. 20,16 512.06
30.50 774,70
° -
3,00 /-END PANEL
| 4 '
SHELF—]] s
SIDE
PANEL N o0 1
| YA }
' : SIDE
. " SHAFT LOCATION FOR " PANEL
TWO-CAGE MACHINE t /
ROTATION SN iy 3.00 //—DEFLECTOR
¥ — <—-—‘—3.00 94R7f /94R
SHELF\\ \ \‘ »
15.25 [ O oo 12.91
1200
SHAFT LOCATION FOR—| {~SHELF
FOUR-CAGE MACHINE J_\% 250 |
i
ROTA_T"ON'—'——\% END PANE J3.oc;
3.06 : 20.00
MAX
NOTES: :

1, Unless otherwise specified, tolerances are . 06(1.52 mm) on decimals and +0° 30’ on angles.
2, Material for end and side panels shall be steel .0747(1. 90 mm) nominal thickness.
3. Material for shelves and deflectors shall be steel . 083(2. 11 mm) nominal thickness.

‘ FIGURE 203-3. Cage (ihte_rior).

METHOD 203B
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— MOUNTING-SCREW (.IZRElNFORCING RING SEE NOTE 6
HOLE )
SEE NOTES 768 See NoTE 4 : ?255) .
SEE NOTE 6 SEE NOTE 5 ,

75
r(—l9.05) | A7 XA
2% \

— = 3
NN 50
=g (12.70)
.25
(6.35)
A
c
y7772L0
. \ >
O6R B /'.
DIMENSIONS |
A |Bx.06(1.52)| C+.06(1.52)] D E(Rad) | Fz,06(1,52)
3.870 | 4,03 8,75 2,220 | 1.220Y/ 3,370
(98. 30) | (102, 36) (95,25) (66, 39) | (30,99) (85, 60)
3.870 | 4,03 3.75 2,820 | 1,580/ 3,370 )
(98, 30} (102. 36 (95,25)  [(71.63) | (40,13) (85. A0)
4,870 5,03 4,75 3.820 | 2.0828/ 4,370
(123.70) | (127.176) (120.65)  1(917.03) | (52.37) (111, 00)
NOTES:

1. Metric equivalents are in parentheses.

2, Unless otherwise specified, tolerances are +,005(, 13 mm) for three place decimals,
and £,02(, 51 mm) for two place decimals.

3. Material for sleeve and reinforcing rings shall be carbon steel, type 1, condition
CDSR, FS 1000, conforming to QRQ-T-830.

4. Material shall be hot~rolled steel strip, annealed condition, -annealed finish,
conforming to QQ-S5-698.

6. Silver solder all around. Silver solder shall conform to class 1 of QQ~S-564.

6. End of cylinder to be spun-over after insertion of reinforcing ring,

7. Radius of 3 holes equally spaced. -

8. Radius of 6 holes equally spaced.,

FIGURE 203-4. Sleeve.
METHOD 203B
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METHOD 204D

VIBRATION, HIGH FREQUENCY

1. PURPOSE. The high-frequency vibration test is performed for the purpose of determining
the effect on component parts of vibration in the frequency ranges of 10 to 500 hertz (Hz), 10 to
2,000 Hz or 10 to 3,000 Hz, as may be encountered in aircraft, missiles, and tanks. The choice
of test condition A,B,C,D,E,F,G, or H should be based on the frequency range and the vibration
amplitude dictated by the apphcatmns of the component under consideration, and the state of the
component art in relation to resistance-to-vibration damage.

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.
Vibration input shall be monitored on the mounting fixture in the proximity of the support points of
the specimen,

2,2 Test condition A \('"ir()jg— peak). The specimens, while deenergized or operating under the load
conditions spec1f1ed shall be subjected to the vibration amplitude, frequency range, and durat1on
specified in 2. 2.1, 2.2.2, and 2, 2,3, respectively (see figure 204-1),

2.2.1 . Amplitude, The specimens shall be subjected to a simple harmomc motion having an am-~
plitude of either 0., 06-inch double amplitude (maximum total excursion) or 10 gravity units (g peak),
whichever is less, The tolerance on vibration amplitude shall be +10 percent,

2.2.2 Frequency range. The vibration frequency shall be varied logarithmically between the
approximate limits of 10 and 500 Hz (see 2. 10), 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 12 times 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 are permitted provided the requirements for rate of change
and test 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
cyclmg "(approximately 1-1/3 hours in each of three mutually perpendicular directions).

2.3 Test condition B '—(15g peak). The specimens, while deenergized or operating under the load
conditions spe01f1ed 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).

2.3.1 Amplitude. The specimens shall be subjected to a simple harmomé motion having an am-
phtude of either 0. 06-inch double amplitude (maximum total excurs1on) or 15g(peak), whichever
is less. The tolerance on vibration amplitude shall be +10 percent.

2.3.2 Frequency range, The vibration frequencir shall be varied logarithmically between the
approximate limits of 10 to 2,000 Hz (see 2. 10), 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. 3.3 Sweep time and duration. The entire frequency range of 10 to 2, 000 Hz and return to 10 Hz
shall be traversed in 20 minutes. . This cycle shall be performed 12 times in each of three mutually
perpendicular directions (total of 36 times), so that the motion shall be applied for a fotal period of
approximately 12 hours. Interruptions are permitted provided the requirements for rate of change
and test 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) 1-1/3 hours in each of three mutually perpendicular directions),

METHOD 204D
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FIGURE 204-1. Vibration-test curves.
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2.4 Test condition C (10g f)ea.k). The specimens, while deenergized or operating under the load
conditions specified, shall be subjected to the vibration amplitude and frequency range shown on
figure 204-1, The tolerance on vibration amplitude shall be +10 percent,

2.4,1 Part 1. The specimens shall be tested in accordance with method 201 of this standard for
6 hours; 2 hours in each of three mutually perpendicular directions,

2.4.2 Part 2. The specimens shall be subjected to a simple harmonic motion having an ampli-
tude varied to maintain a constant peak acceleration of 10g (peak), the frequency being varied
logarithmically between the approximate limits of 55 and 2,000 Hz (see 2, 10). The entire fréquency
range of 55 to 2, 000 Hz (no return sweep) shall be traversed 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 rate may be decreased. If resonance is detected, specimens shall be vibrated
for 5 minutes at each critical resonant frequency observed. This procedure shall be performed in
each of three mutually perpendicular directions, Interruptions are permitted provided the require-
ments for rate of change and test duration are met. -

2.4.3 Resonance. A critical 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,

2.5 Test condition D (20g 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 2.5.1, 2.5.2, and 2.5, 3, respectively (see fig. 204-1).

2.5.1 Amplitude. The specimens shall be subjected to a simple harmonic motion having an am~-
plitude of either 0, 06~inch double amplitude (maximum total excursion) or 20g (peak), whichever is
less. The tolerance on vibration amplitude shall be +10 percent.

2.5.2 Frequency range., The vibration fréquency shall be varied logarithmically between the
approximate limits of 10 to 2,000 Hz (see 2. 10), 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. '

2.5.3 Sweep time and duration, The entire frequency range of 10 to 2, 000 Hz and return to 10 Hz
‘shall be traversed in 20 minutes. This cycle shall be performed 12 times 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 are permitted provided the requirements for rate of change
and test duration are met. Completion of eycling 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 1-1/3 hours in each of three mutually 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 0. 06-inch double amplitude (maximum total excursion) or 50g (peak), whichever is
less. The tolerance on vibration amplitude shall be +10 percent.

2.6.2 Frequency range. The vibration frequency shall be varied logarithmically between the
approximate limits of 10 and 2,000 Hz (see 2. 10), 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 Sweep time and duration. The entire frequency range of 10 to 2, 000 Hz and return to
10 Hz shall be traversed in 20 minutes. This cycle shall be performed 12 times 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 are permitted provided the requirements for rate
of change and test 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 loga-
rithmic cycling (approximately 1-1/3 hours in each of three mutually perpendicular directions).

' . METHOD 204D
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2.7 Test condition F (209 peak). The specimeéns, while deenergized or operating under the 1oad
conditions specified, shall be subjected to the vibration amplitude, frequency range, and duration
specified in 2,7.1, 2.7.2, and 2.7.3, respectively (see figure 204-1).

2.7.1 Amplitude. The specimens shall be subjected to a simple harmonic motion having an amplitude
of either 0.06-Tnch double amplitude (maximum total excursion) or 20g (peak), whichever is less. The
tolerance on vibration amplitude shall be £10 percent.

2.7.2 Frequency range. The vibration frequency shall be varied Togarithmically between the 1imits
of 10 and 3,000 Az (see 2.10), 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.

2.7.3 Sweep time and duration. The entire frequency range of 10 to 3,000 and return to 10 Hz
shall be traversed in 20 minutes. This cycle shall be performed 12 times 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 are permitted provided the requirements for rate of change and
test 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) 1~1/3 hours in each of three mutually perpendicular directions.

2.8 Test condition G (30g 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 2.8.1, 2.8.2, and 2.8.3, respectively (see figure 204-1).

2,8.1 Amplitude., The specimens shall be subjected to a simple harmonic motion having an amplitude
of either 0.06-inch double amplitude (maximum total excursion) or 30g (peak), whichever is less. The
tolerance on vibration amplitude shall be %10 percent.

2.8.2 Frequency range. The vibration frequency shall be varied logarithmically between the 1imits
of ‘10 and 2,000 Hz (see 2.10), 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.

2.8.3 Sweep time and duration. The entire frequency range of 10 to 2,000 and return to 10 Hz shall
be traversed in 20 minutes. This cycle shall be performed 12 times in each of three mutually perpendi-
cular directions (total of 36 times), so that the motion shall be applied for a total period of
approximately 12 hours. Interruptions are permitted provided the requirements for rate of change and
test 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) 1-1/3 hours in each of three mutually perpendicular directions.

2.9 Test condition H (80g peak). The specimens, while deenergized or operating under the load
conditions specified, shall be subjected to the vibration amplitude, frequency range, and duration
specified 1n 2.9.1, 2.9.2, and 2.9.3, respectively (see figure 204-1).

2.9.1 Amplitude. The specimens shall be subjected to a simple harmonic motion having a constant
amplitude of either 0.06-inch double amplitude (maximum total excursion) or 80g (peak), whichever
is less. The tolerance on vibration amplitude shall be +10 percent.

2.9.2 Frequency range. The vibration frequency shall be varied Togarithmically between the Tlimits
of 10 and 2,000 Hz (see 2.10), except that the procedure of method 201 of this standard may be applied
during the 10 to 655 Hz band of the vibration frequency range.

2.9.3 Sweep time and duration. The entire frequency range of 10 to 2,000 and return to 10 Hz shall
be traversed in 20 minutes, 1his cycle shall be performed 12 times 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 are permitted provided the requirements for rate of change and
test 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 Togarithmic cycling
(approximately) 1-1/3 hours in each of three mutually perpendicular directions.

METHOD 204D
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2.10 Alternate. procedure for use of linear in place of logarithmic change of frequency. Linear
rate of change of frequency is permissible under the following conditions:

a. The frequency range above 55 Hz shall be subdivided into not less than three bands. The
ratio of the maximum frequency to the minimum frequency in each band shall be not less
than two.

b. The rate of change of frequency in hertz per minute (Hz/min) shall be constant for any
one band.

c. The ratios of the rate of change of frequency of each band to the maximum frequency of
that band shall be approximately equal.

2.10.1 Example of alternate procedure. As an example of the computation of rates of change,
assume that the frequency spectrum has been divided into three bands, 55 to 125 Hz, 125 to 500 Hz, and
500 to 2,000 Hz, in accordance with 2.10a. Let the (constant) ratio of rate of frequency change in
Hz/min, to maximum frequency in Hz be k for each band. Then the rates of change for the three bands
will be 125k, 500k, and 2,000k, respectively. The times, in minutes, to traverse the three frequency
bands will therefore be respectively:

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

Since the minimum total sweep time is 30 minutes,

70, 375, 1,500
T25k © 500K~ 2,000K

from which: k = 0.0687

30 =

Thé\?equired maximum constant rates of frequency change for the three bands are therefore 8.54, 34.4, -
and 136.6 Hz/min, respectively. The minimum times of traverse of the bands are 8,2, 10.9, and 10.9
minutes, respectively.

‘ 3. MEASUREMENTS. Measurements shall be made as specified.
‘ 4, SUMMARY. The following details are to be specified in the individual specification.

Mounting of specimens (see 2.1).

Electrical-load conditions, if applicable (see 2.2, 2.3, 2.4, 2.5, 2.6, 2.7, 2.8, and 2.9).
Test condition letter {see figure 204-1).

Method of determining resonance, if applicable (see 2.4.3).

. Measurements (see 3).

[ RN o B « -1}
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METHOD 205E

SHOCK, MEDIUM IMPACT
(CANCELED)

When method 205 is specified Use test method 213
: Test condition | g (peak values) | Test condition | g (peak values) | Waveform
A 159 (pk) K 309 (pk) Sawtooth
B 309 (pk) H 759 (pk) Sawtooth
C 509 (pk) I 100g (pk) Sawtooth
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METHOD 206
LIFE (ROTATIONAL)

1. PURPOSE. This test is performed for the purpose of determining the effects of subjecting
electronic and electrical parts, which are actuated by rotational motion, to a number of operations
approximating the life of the part. Total resistance, contact resistance, and dielectric strength are
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 test are generally made for
comparison purposes and would indicate the amount of change that results from this test, Parts with
sealed shafts and bushings might have the effectiveness of the seal disturbed by rotation; a sealing

. test performed after this test would disclose this inadequacy. A switch-life test may be performed

in conjunction with this test method.

2. PROCEDURE,

2.1 Mounting, Specimens shall be mounted in their normal operating position by the intended
means, Normal care 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 from the apphcatmn of excessive
torque to the specimens. When this test 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 from one stop position to the other
stop position (passing through detent positions, if any), and return to the orlgmal 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 are_ rotated by means other than a shaft shall meet the require-
ments of this paragraph by rotation 360° and return, unless otherwise specified, or from stop to
stop.

2.4 Cycle rate. The cycle rate shall be expressed in cycles per minute (cpm), and shall be as
specified, .

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

Test condition Number of cycles
Acom e a oo 500
= Y 2, 000
S 5, 000
 » JRE U - 10, 000
15, 000
25, 000
G---mmm e 50, 000
H-- oo mmm e mm e - 100, 000
[ U 200, 000
Kocmommm e e = - 300, 000
Limmmmmmmmmmm e - 500, 000
Moo= mmmmmm e m e 1, 000, 000
T 2, 000, 000
METHOD 206
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FIGURE 206-1. Suggested mounting fixture for Totational-life test.
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‘ 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.

3. MEASUREMENTS. Specified measurements or tests shall be made prior to, dﬁring or after
rotations, as specified. - ]

4, SUMMARY. The followingl'details aretobe specified in the individual specification:

a. Spacing of specimens for elevated-temperature testing, when applicable :
" (see 2.1).

. "b. Test potential and load (see 2. 2).
¢. Cycle, if other than specified (see 2. 3).
. d. Cycle rate in cpm (see 2.4).
e. Test condition letter (see 2.5).
f. Ten;perature and atmospheric conditions, when applicable (see 2. 6).

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

‘ : B _ METHOD 206
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METHOD 207A
HIGH-IMPACT SHOCK

1. PURPOSE. This test is performed for the purpose of determining the ability of various parts
to withstand shock of the same severity as that producéd 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 in the field is difficult to reproduce; however, parts that
successfully complete the test of this method have been found to possess the necessary ruggedness
for this use. The test apparatus utilized in this method is the same as that designated as Shock Test-
ing Machine for Lightweight Equipment in MIL-S-901, Shock Tests, HI (High~-Impact), Shipboard
Machinery, Equipment and Systems, Requirements for. The purpose of this apparatus is to deter-
mine the ability of equipment installed aboard naval ships to withstand shock and still continue to
perform its operational function, This test method is limited to testing of parts weighing not more
than 300 pounds. :

2. PRECAUTIONS. The apparatus shall be examined periodically for damage. Any hardware
which has become defective by being deformed or cracked shall be replaced. 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 from objects that may become loosened and act as
prOJectlles as a result of this test. A sound-warning arrangement shall be made, for use in alertmg
personnel in the vicinity of the test of the impending drop of the hammer.

3. APPARATUS. The apparatus used in this test method shall be as shown on figure 207-1 and
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 parts attached on the mounting fixture.

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 positionis as shown on figure 207-1, whereby the end
shock pad is contacted by the horizontal hainmer.

3.2 Hammers. The test 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 in 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 sim-
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 individual specification shall specify a mounting fixture or adapter which approximates the
actual rigidity encountered in service,

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 Navy (BuShips) 10-T-2145-L.
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HAMMER

HAMMER
ANVIL PLATE
POSITIONING, — POSITIONING
SPRINGS l SPRINGS

‘ FIGURE 207-2. High-impact shock-testing apparatus (backview) with anvil
plate located for back and top blows.
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TEST PARTS

| /\ ~.06 MIN CLEARANCE
= " _- X — - .

) (®) same As (B [ ﬁ ﬁT -

EXCEPT TO
. OPPOSITE HAND

T e s
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.62 PLATE OF MAIN ANVIL RLATE

FIGURE 207-4A. Standard mounting fixtures for electrical-indicating sw1tchboard
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‘ Item Description Material | Quantity v

1 Panel Steel 1

2 Standard channel, 3 x5 1b Steel 2

3 Fabricated spacer Steel 1

4 Spacer stiffener Steel - 4

5 Fabricated spacer Steel 1

8 Hex hd bolt,. 750-10UNC-2A x 1. 75 1g| Steel 1

7 Hex hd nut,. 750-10UNC-2B Steel 12

8 Washer, 2,00 0D x ,81ID Steel 12

9 Washer, 1,380D x .811ID Steel 12

. 10 Hex hd bolt,, 500-13UNC-24A x 1. 00 lg| Steel 4
11 Hex hd nut,.500-13UNC-2B Steel 4 .

12 Washer, 1,38 0D x .56 ID Steel 4

13 Hex hd bolt,. 750-10UNC-2A x 2,50 lg| Steel 4

> 14 Block, 2,25 x 2.00x 1.25 Steel 4

l/ Quantities are for one mounting.

INCHES MM INCHES MM INCHES MM INCHES = MM

.06 1.52 1.31 . 33.27 7.00 177.80°)f 12.00 304.80

.12 3.06 | 1.38 35.05 7.60 190.50 13.00 330.20

.25 6.35 1.50 38.10. 8.00 203.20 19.00 482.60

.56 14,22 1.75 44.45 9.00 228.60 21.00 533.40

.62 15.75 2.00 50.80 9.50 241.30 22.00 558,80

‘ .81  20.57 2.25 b7.16 10.00 254.00 23.00 584,20
1,00 25,40 2,50 63.50 10.50 266.70 || 24.00 609.60

1.12  28.45 3.00 176.20 11.00 279.40 28.50 " 1722.90

1.26 31,75 5.00 127.00 11.50 292.10 34.00 863,60

NOTES'
Unless otherwise specified, tolerance is +.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  centers are used (total weight not to exceed 40 pounds).

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 saine weight shall

- be mounted in a corresponding position on the opposite side of the panel.

Mounting dimensions for the counterbalance shall be the same as for thé 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 shall 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. 00
(25.40 mm) inch cannot be maintained, the specimen shall be turned around so
that the front faces the anvil plate.

FIGURE 207-4A. Standard mounting fixtures for electrical-indicating sw1tchboard
meters and other panel-mounted parts - Continued,

METHOD 207A
7 12 September 1963

o \]
- Provided by IHS N - 4

H No reproduction or networking permitted without license from IHS Not for Resale \
I N

Tt o—e— 7 —— = =



 MIL-STD-202F NOTICE 9 59 W@ 9999911 0000729 2 mm

MIL-STD-202F
1 April 1980

TEST PART~ -
\ r-06 MIN CLEARANCE
~

(5) SAME As ® \ -+

“EXCEPT TO

OPPOSITE HAy

%L&r b iy Viflpnyasfunghopbyst 2304 S
@ 150!

I/ \
[O "fo\ o

@

g 9 {»
olle /slle]  |eoeo-

f2p- /rACK WeLD To(1) AT 3.00
INTERVALS ON ALTERNATE
SIDES OF (5

—62 PLATE OF MAIN ANVIL PLATE -

FIGURE 207-4B, Standard mounting fixtures for electrical-indicating switchboard
meters and other panel-mounted parts.

METHOD 207A
12 September 1963 8

=

i
{

Provided by IHS ;
No reproduction or networking permitted without license from IHS Not for Resale



MIL-STD-202F NOTICE 9 59 WM 9999911 0000730 9 [

-} - .‘%‘::;____T,

MIL-STD-202F
1 April 1980

l
I
I
{ l 12,50

3000 2800 || H

) 1 !
! ) T T
!
T {
1500 | 1400 | ' | 18s0
‘ E .00

1

CUT &DRILL PANEL
TO SUIT METERS OR
DEVICES. BEND ON

DOTTED LINES 8 K

WELD AT CORNERS

’-————-28.50

2.25- [*700-+=—(0.00 “+4=7.00~ I'z-.zs

Lh
S|
ii

|
Al
2L

. [ o ®

=3[

7BI.DIA

2HOLES 1.3

| -
2.004‘ re—9.00

3400

=13
560ia -B'J"l L_

-3.00
150

~==—13.00 —-9,00

|00 =225

.25 p—

V2ol Bl
800 I
BEND UP FROM .25 .
v 1 1Y) SHEET STEEL PLATE

: 1
t h
|25 _ L.25
- [+150 ’g'HDc;ﬁEs
4,50 ~25.00

Standard mounting fixtures for electrical-indicating switchboard

FIGURE 207-4B.

meters and other panel-mounted parts - Continued.

e
Provided by IHS

No reproduction or networking permitted without license from IHS

#" Not for Resale
- i <

METHOD 2074 .
12 September 1963



MIL-STD-202F NOTICE 9 59 WM 9999911 0000731 O WM

MIL-STD-202F
1 April 1980

Item Description Material | Quantity I/
1 Panel Steel 1
2 Standard channel, 3 x5 1b Steel 2
3 Fabricated spacer Steel 1
4 Spacer stiffener Steel 4
b Fabricated spacer Steel 1
6 Hex hd bolt,, 750-10UNC-2A x .75 1g Steel 8
7 Hex hd nut,. 760-10UNC-2B Steel 12
8 Washer, 2.000D x- 18 ID Steel 12
9 Washer, 1.380D x .18 ID Steel 12

10 Hex hd bolt,. 500-13UNC-2A x 1,00 1g | Steel 4

11 Hex hd nut,. 500-13UNC-2B Steel 4

12 Washer, 1,38 OD x , 56 ID Steel 4

13 Hex hd bolt,. 760-10UNC-2A x 4,00 1g Steel 4

14 Spacer block Steel 4

16 Strap, .12 x 1,00 Steel 4

16 Block, 2,256 x 21,25 Steel 4

Yy Quantities are for one mounting,

INCHES MM ~ INCHES MM INCHES MM  INCHES MM

.06 1,62 1,12 28.45 4,00 101,60 12,50 317,50
12 3.08 1.31  33.27 4,50 114,30 13.00 330,20
.18 4,67 1.38 35,05 5.00 127,00 14,00 356,60
«26 6.36 1,50 38,10 7.00 177,80 15.00 381,00
.66 14,22 1.75 44,45 8.00 203.20 21,00 633,40
.62 15,75 2.00 50.80 9.00 228.60 21.256 b539.75

M6 19,05 2,26 57.16 10.00 254.00 23.00 584,20
.81 20,57 3.00 76,20 10.50 266,70 25,00 635.00
1.00 25.40 3.50 88.90 11.50 292,10 28.00 710,20
30.00 762.00
34.00 863.60

NOTES:

1. Unless otherwise specified, tolerance is +.08(1.52 mm).

2. This panel shall not be used if the panel indicated on figure 207-4A is applicable.

3. The spacer blocks, item 14, shall be used only when necessary to maintain a
minimum clearance of 1.00(25.40 mm) inch between the specimen and the anvil
plate,

4, In the event that the depth of the specimen is such that the minimum clearance
of 1, 00(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,

FIGURE 207-4B. Standard mounting fixtures for electrical-indicating switchboard
meters and other panel-mounted parts - Continued.
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MIL-STD-202F NOTICE 9 59 ER 9999911 0000732 2 -

MIL-STD-202F
1 April 1980

o
INCHES MM
TEST— .18 4,57
0 o PART .50 12,70
.93  13.46
.62 15.75
O) .66 16.176
1.00 25.40
o :ﬂ > 1,50  38.10
. 1.94 49,28
- 2,00 50.80
o o 2.50 63,50
DIMENSION “A" AS'MEASURED 7.00 177,80
FROM THE CENTER OF ANY .62 PLATE OF MAIN 22. 00 685.80
MOUNTING. HOLE OF (5) TO THE ANVIL PLATE 250y 35a.00
MOUNTING BASE OF THE PART 8 ) ¢
T A . ~
SHALL NOT BE LESS THAN 2.50 s34 IS ~{eT
_ :___‘__-_ Y L1
oo ___j 150@:‘6 5 -'(F) () H
= ( 2) l
" DIMENSION"D" SHALL BE
53 FOR.50 DIA BOLTS &
.66 FOR .62 DIA BOLTS
Item Description Material Qty ¥/
1 | Car building channel, 4 x 13.8 1b Steel 1
2 | Car building channel, 4x 13.8 1b Steel 1
32/| Auxiliary mounting plate, .50 x 27.00 x 34, 00| Steel 1
4 | Spacer (see table 1) Steel
5 Plastic mounting panel (see table 2) Plastic, laminated, type FBG,
- ’ per MIL-P-15035,
6 Hex hd bolt, ,750-10UNC-2A x 7.00 1g Steel (heat-treated) 8
7 | Hex hd nut, .'750-10UNC-2B Steel 8
8 | washer, 2,000D x ,18 ID Steel 16
9 | Pipe spacer, 1.00 standard, 1.941g Steel 8

Y Quantities are for one mounting
The size of the auxiliary mounting plate shall be increased to 50 x 36.00 x

34. 00 for panels No. 5 and No. 6 listed in table II.

FIGURE 207-5. Standard mounting fixtures for electrical controller parts
(contractors, relays, resistors, etc.).
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 MIL-STD-202F NOTICE 9 59 WM 9999911 0000733 4 W

MIL-STD~202F
1 April 1980

Holes (E) are drilled equidistant from corner holes on same center line -
panels No, 5 and No. 6 only, Holes (F) are drilled equidistant from corner

holes on same center line - panels No. 4 and No, 6 only.

TABLE I. Spacers.

When P (note assembly plan view) is:
Less than | Greater than - L Remarks
15 1.50
(19. 05) (38, 10)
3.25 .16 P+.75
(82. 65) (19, 05)
3.25 4,00 | Cut out .50(12, 70) thick auxiliary
(82.55) (101, 60) | mounting plate, item 3, to give .75
clearance around rear projections.

Selection of panel size: The panel employed shall be the smallest size
shown in the above table that will result in a clearance, 'A' (note assembly
front elevation view), of at least 2,50,

TABLE 1I, Mounting panels,
PANEL BOLT-HOLE ‘
NO. B H T S SIZE OF BOLTS | DIAMETER | QTY
1 9.00 12,00 5 1,00 | «500-13UNC-2A .56 4
(228.60) | (304.80) { (19, 05) | (25.40) (14.22)
2 12,00 16,00 1.00 +500-13UNC-2A 4
(304.80) | (406.40) | (25.40)
3 16,00 20,00 . 500~-13UNC-2A 4
(406, 40) | (508, 00)
4 20,00 24,00 «500-13UNC-2A 8
(608, 00) | (609.60)
5 32,00 24,00 1.25 | .625-11UNC-2A .69 6
(812, 80) | (6809.60) (31.75) (17.53)
6 36.00 34,00 +625-11UNC-2A 8
(914.40) | (863.60) "
NOTES:

1. Metric equivalents are in parentheses,
2. Unless otherwise specified, tolerances are *.08(1.52 mm).

FIGURE 207-5. Standard mounting fixtures for electrical controller parts
(contactors, relays, resistors, etc.) - Continued.
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_MIL-STD-202F
1 April 1980
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«

MIL~-STD-202F
1 April 1980
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FIGURE 207-6. Standard mounting-fixtures for deck-or platform-
mounted parts - Continued.
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MIL-STD-202F NOTICE 9 59 EE 9999911 000073k T MM

MIL-STD-202F
1 April 1980

Item Description Material Quantity -1/
1 Car building channel, 4 x 13.8 1b Steel 1
2 Car building channel, 4 x 13.8 1b Steel 1
3 Auxiliary mounting plate, .38 Steel 1
4 | Horizontal mounting plate, .50 Steel 1
5 Hex hd bolt,. 750-10UNC-2A x 7,00 1g | Steel (heat-treated) 6

"6 | Hex hd nut, .'750-10UNC-2B Steel (heat-treated) 6
7 Washer, 2 00 ODx .181ID Steel 12
8 Pipe spacer, 1.00 standard, 2. 81 lg | Steel ]
9 Gusset plate, .38 Steel 2

10 Gusset plate, .38 Steel 2

11 Gusset plate, .38 Steel 2

12 Horizontal mounting plate, .50 Steel 1

13- | Horizontal mounting plate, .50 Steel 1

14 Stiffener, .38 Steel 4

15 Auxiliary mounting plate, . 38 Steel 1

16 Auxiliary mounting plate, .38 Steel 1

l/ Quantities are for three mountings.

INCHES MM INCHES MM INCHES MM INCHES MM

.18 4,57 1.26 31,75 9.00 228.60 20.00 508,00
.25 6.35 1.50 38.10 11.00 279.60 24,00 609,60
.38 9.65 2.00 50.80 12.00 304.80 26.50 647,70 -
.50 12,70 |f 2.50 63.50 12.38 314.45 27.00 685.80
.62 15.75 2,81 71,73 13.00 330.20 27.75 704,85
.81 20.57 3.00 76.20 15.00 381.00

1.00 25.40 7.00 177.80 .16.00 406.40

NOTES:

1.

FIGURE 207-6.

. Vo
Provided by IHS

X

Unless otherwise specified, tolerance is +.06(1,52 mm),
« 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 shall

be increased to 22.00(558. 80 mm) inches.

The smallest mounting platform which will satisfactorily accommodate the

specimen shall be selected.

If the deep gussets interfere with the mounted specimen, the extra bolt holes
shall be used in bolting of mounting platform No. 1 in the inverted position

to the four lower bolt holes of the anvil plate.

Standard mounting-fixtures for deck-or platform-

mounted parts - Continued.
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MIL-STD-202F NOTICE 9 59 WM 9999911 0000737 1 MM

MIL-STD-202F
1 April 1980

4, PROCEDURE. | ‘

4.1 Mounting method. The specimens shall be installed by their normal mounting means on the
mounting fixture in their normal operating position, Bolts for mounting the parts shall conform to
type I, II, or 1I, grade 2, of MIL-B-8567, Bolts, Nuts, and Studs. Mounting bolts shall be checked
for tightness before each blow. Care shall be taken in the mounting procedure to prevent initial
stresses being applied to the specimens prior to shock.

4,2 Anvil-plate bolts and positioning springs. Due to the severity of the shock applied to the
anvil plate by a series of three blows, the anvil-plate holts shall be checked for tightness before
each series of blows. The spacing between stops of the positioning springs (1.5 inches) shall also
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 in 4. 4, shall be delivered to the anvil plate supporting
the specimeng 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 are delivered by the horizontal hammer contacting the end shock
pad of the anvil plate (see 3.1). o

4.4 Height of hammer drops. The hammer shall strike the shock pad on the anvil plate, in
sequence, from heights of 1 foot, 3 feet, and 5 feet.

4,5 Hammer supports, During the test, the hammer not in use shall be disengaged from the
lifting cable and supported so that the hammer and its support are not in contact with the anvil plate.

4,6 Blectrical load and operating conditions. The electrical load and operating conditions
applied to the specimens shall be as specified.

4.7 External resilient mountings., Unless otherwise specified, no external resilient mountings ‘
asgociated 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 errors in meters) shall be as specified.
Upon completion of the required number of blows, electrical and physical measurements shall be
made as specified. Allowable tolerances shall be as specified.
6. SUMMARY. The following detailsaretobe specified in the individual specification:
a. Mounting fixtures (see 3.3).
b. Electrical load on operating conditions, if applicable (see 4.6), .
¢, External regilient.mountings, if required (see 4.7).

d. Monitoring during fest, measurements after test, and allowable tolerances,
as applicable (see 5).

METHOD 207A
12 September 1963 L 16
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MIL-STD-202F CHG NOTICE 13 B 9999911 0485390 130 W

MIL-STD-202F
NOTICE 13

METHOD 208H
SOLDERABILITY

1. PURPOSE. The purpose of this test method is to determine the solderability of all terminations which are normally
joined by a soldering operation. This determination is made on the basis of the ability of these terminations to be wetted by
solder and the predictability of a suitable fillet resulting from solder application. These procedures will verify that the
preassembly lead finish provides a solderable surface of sufficient quality to enable satisfactory soldering.

2. PROCEDURE. The solderability test shall be performed in accordance with ANSI/J-STD-002 "Solderability Tests for
Component Leads, Terminations, Lugs, Terminals and Wires" and herein. The following details and exceptions shall apply:

2.1. Contractual agreements. The contractual agreements staternent in ANSI/J-STD-002 shall not apply. Any exceptions
to the requirements specified in ANSI/J-STD-002 and this test method shall be documented in the individual military
procurement document or approved by the procuring military activity.

2.2. Coating durability. The coating durability category (from ANSI/J-STD-002) shall be as follows:
a. Category 2 - For stranded wire (1 hour £5 minutes steam aging with insulation removed).
b. Category 3 - For all other components (8 hours +15 minutes steam aging).

2.3. Test method. The test method used (from ANSI/J-STD-002) shali be as follows:

a. TestA - For through-hole mount and surface mount leaded components, solid wire less than .045 inch diameter
and stranded wire 18 AWG or smaller. If not otherwise specified in the procurement document, angle of immersion
for surface mount leaded components shall be 90°.

b. TestB - For surface mount leadless components.

c. TestC - Forlugs, tabs, terminals, solid wire greater than .045 inch diameter and stranded wire larger than 18
AWG.

3. SOLDERING IRON TEST METHOD. When specified in the individual specification the soldering iron test method shall
be performed as specified herein.

3.1 Apparatus. The soldering iron used shail be temperature controlled and shall be capable of maintaining the
measured idling tip temperature within +5.5°C. Three-wire cords and tip grounding shall be used. The solder iron shall be
of such design as to provide zero voltage switching. Solder guns of the transformer type shall not be used.

3.2 Materials. The solder shall be composition Sn60Pb40A or Sn63Pb37A of ANSI/J-006 "Requirements for Electronic
Grade Solder Alloys and Fluxed and Non-Fluxed Solid Solders for Electronic Soldering Applications”. The solder shall be of
form W, flux symbol A, flux percentage symbol 6 or 7 (see ANSI/J-STD-006).

3.3. Procedure. Preparation of terminations and aging shall be as specified in ANSI/J-STD-002 and 2.2 above. Flux shall
be applied by a suitable method (e.g., brush) and allowed to drain for 5 to 20 seconds. Solder in accordance with 3.2 shall
be applied to the terminal along with the clean solder coated tip of an iron (unless otherwise specified in the individual
specification, iron temperature shall be 350°C) to a point 1/4 inch from the nearest insulating material or 1/2 the exposed
length of the terminal, whichever is closer. The termination shall be positioned so that the iron can be applied to the test
surface in a horizontal position as in figure 208-1. Unless otherwise specified in the individual specification, the iron shall be
applied for a period of 5 +0.5 seconds and shall remain stationary during this period. Only enough solder shall be applied to
flow a single thin layer of new solder. Should mechanical support for the termination be required while performing this test,
such support shall be of thermally insulating material. For solder cups, the cup shall be filled with solder in accordance with
3.2, and the excess solder wicked out with a compatible fluxed solder wick. Prior to examination, flux residue shall be
removed from the terminations by cleaning in a suitable solvent. Terminations shall be examined as specified in ANSI/J-
STD-002.

METHOD 208H
10f2 31 January 1996
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MIL-STD-202F CHG6 NOTICE 13

MIL-STD-202F
NOTICE 13

B 9999911 0485391 D77 BN

4. SUMMARY. The following details shall be specified in the applicable procurement document.

a. Depth of immersion if other than specified.

b. Angle of immersion for surface mount leaded components, if other than 90°.

¢. Measurements after test, where applicable.

d. Whether soldering iron method is to be used.

(1) Soldering iron temperature if other than 350-C.

(2) Duration of application of soldering iron if other than 5 £0.5 seconds.

G
F
e =P T O MOLTEN
P AN O b SOLDER
[ 7777555 y-9. =
BASIS METAL
yd
/ /] \
A 8 0 £

METHOD 208H
31 January 1996
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. FLUX SOLUTION LYING ABOVE

OXIDIZED METAL SURFACE.

. BOILING FLUX SOLUTION

REMOVING THE FILM OF OXIDE.

. BARE METAL IN CONTACT WITH

FUSED FLUX.

. LIOUID SOLODER REPLACING

FUSED FLUX.

. TIN REACTING WITH THE BASIS

METAL TO FORM A NEW ALLOY.

. SOLDER FORMING HEAT BRIDGE.
. SOLDERING IRON TIP SHOWN NOTY

TOUCHING BASIS METAL FOR
CLARITY.

Figure 208-1. soldering iron position and process diagram.
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MIL-STD-202F
1 April 1980

METHOD 209
'RADIOGRAPHIC INSPECTION

1. PURPOSE. Radiographic inspection is generally a nondestructive (see 1.1) method for de-
tecting internal physical defects in small.component parts which are not otherwise visible. Radio-
graphic techniques are intended to reveal such flaws as improper positioning of elements, voids in
encapsulating or potting compounds, inhomogeneities in materials, presence of foreign materials,
broken elements, etc. )

1.1 Precautions. Radiographic inspecfion may be performed on most parts; however, radiation
may cause changes in electrical behavior of some materials,

2. APPARATUS AND MATERIALS.
2.1 Radiographic equipment. The radiographic equipment used shall be capable of pfbdticing the

required radiographic quality as specified in the individual specification, When using X-ray equip-
ment, X-ray tubes with small effective focal-spot sizes and low inherent filtration are recommended.

2.2 TFilm holder. A lightproof film holder of low inherént filtration to radiation is recothendéd
when using -voltages of 50 kilovolts. A lead backing plate should be used behind the film holder to
minimize fogging due to secondary back-scatter.

2.3 Image~quality indicator. The image-quality indicators used to indicate radiographic sensi-
tivity 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.

2.4 Film. The film shall be compatible with the sensitivity required in 2. 1. In general, finer
detail is achieved by the use of finer grain films with lower exposure indexes. If extreme magni-
fication techniques are required, the use of single emulsion films is recommended.

2.5 Nonfilm techniques. Nonfilm techniques may be used if required sensitivity levels, and
records (when specified) can be obtained (see 2. 1).

2.6 Personnel safety precautions. The safety precautions described in National Bureau of
Standards (NBS) Handbook 76 - X-Ray Protection; - NBS Handbook 73 - 'Protection Against Radi-
ations From Sealed Gamma Sources; Atomic Energy Commission Book Title 10, Part 20 - Stand-
ard for Protection Against Radiation, - Part 30 - Licensing of By-product Material, Part 31 -
Radiation Safety Requirements for Radiographic Operations, ~ shall be complied with when applicable.

3. PROCEDURE,

3.1 DPositioning 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 in the posmon or positions spec1.t‘1ed in the
individual specification.

3.2 Exposure parameters. The following exposure paramgtérs may be varied to obtain the
radiographic quality specified in 2. 1:

a. Source - film distance,
b. Kllovoltage or type of isotope.
¢, Milliamperage or source strength of isotope.
d. Exposure time.
e. Film speed.
f, Intensifying screen..
’ METHOD 209
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The detail sensitivity is affected by the following: ' ‘

a. Focal spot size.

b. Film grain size.

¢. Nature of the specimen,

d. Placement of the specimen.

The above factors should be taken into consideration when determining the exposure parameters.

3.3 Intensifying screens. In géneral, metallic intensifying screens should be used at X-ray tube
voltages above 125 kilovolts to minimize fogging and for intensifying effects.

3.4 Identification of radiographs. Suitable means shall be employed to identify individual speci-
mens on the radiographic record,

3.5 Marking of radiographed specimens. If required, suitable marliing shall be specified in the
individual specification indicating that specimens have been inspected radiographically.

4, EVALUATIONS. The final image shall be examined with suitable viewing equipment, which
may include magnification, to determine such defects as improper positioning of elements, voids in
encapsulating or potting compounds; inhomogeneities in materials; presence of foreign materials;
broken elements; and other defects as specified in the individual specification,
5, SUMMARY. The following detailsaretobe specified in the individual specification;
a Required radiographic quality (see 2.1 and 4).
b Image-quality indicator to be used (see 2, 3). ‘
¢ Records, if required for nonfilm techniques (see 2, 5).

d Position or positions of specimen-(see 3.1).

e. Marking indicating that specimens have been radiographed, if required
(see 3.5).

i Evaluation of images (see 4).
(1) Specific kind of viewing equipment, if required.
(2) Magnification, if required.
.(3) Defects to be sought in the specimen.
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METHOD 210E

RESISTANCE TO SOLDERING HEAT

1. PURPOSE. This test is performed to determine whether wire and other component parts can withstand the
effects of the heat to which they will be subjected during the soldering process (solder iron, solder dip, solder wave, or
solder reflow). The heat can be either conducted heat through the termination into the component part, or radiant
heat from the solder bath when in close proximity to the body of the component part, or both. The solder dip method
is used as a reasonably close simulation of the conditions encountered in wave soldering, in regard to radiated and
conducted heat. This test also is intended to evaluate the impact of reflow techniques to which components may be
exposed. The heat of soldering can cause solder reflow which may affect the electrical characteristics of the
component part and may cause mechanical damage to the materials making up the pan, such as loosening of
terminations or windings, softening of insulation, opening of solder seals, and weakening of mechanical joints.

2. APPARATUS.

2.1 Solder pot. A static solder pot, of sufficient size to accommodate the mounting board (see 2.4) and to immerse
the terminations to the depth specified for the solder dip (without touching the bottom of the pot), shall be used. This
apparatus shall be capable of maintaining the solder at the temperature specified. The solder bath temperature shall

be measured in the center of the pot at a depth of at least .500 inch (12.7 mm), but no deeper than 1 inch (25.4 mm)
below the surface of the solder.

2.2 Heat sinks or shielding. The use of heat sinks or shielding is prohibited except when it is a part of the
component. When applicable, heat sinks or shielding shall be specified in the individual specification, including all of
the details, such as materials, dimensions, method of attachment, and location of the necessary protection.

2.3 Fixtures. Fixtures, when required, shall be made of a non-solderable material designed so that they will make

minimum contact (i.e., minimum heat sink) with the component. Further, they shall not place undue stress on the
component when fixtured.

2.4 Mounting board. A mounting board, in accordance with MIL-P-13949 (type GF unclad), 9 square inches (i.e.,
3x3, 1x9, etc.) minimum area, .062 £.0075 inch (1.57 +.191 mm) thick, shall be used, unless otherwise specified.
Component lead holes shall be drilled such that the diametrical clearance between the hole and component terminals
shall not exceed .015 inch (0.38 mm). Metal eyelets or feed throughs shall not be used. Surface mount boards, when

specified in the individual specification, shall have pads of sulfficient size and number to accomodate the component
being tested.

2.5 Solderiron. A solder iron, capable of maintaining a temperature of 350°C +10°C, shall be used.

2.6 Reflow chambers. The reflow chambers or equivalent (Vapor Phase Reflow (VPR) chamber, Infrared Reflow
(IRR) oven, air circulating oven, etc.) shall be of sufficient size to accomodate the mounting board and components to
be tested. The chamber shall be capable of generating the specified heating rate, temperatures, and environments.

2.7 Temperature measuyrement. Low mass thermocouples that do not effect the heating rate of the sample shall be
used. Atemperature recording device is recommended. The equipment shall be capable of maintaining an accuracy
of £+1°C at the temperature range of interest.

3. MATERIALS.

3.1 Solder. The solder or solder paste shall be tin-lead alloy with a nominal tin content of 50 percent to 70 percent
per ANSYJ-STD-006, "Requirements for Electronic Grade Solder Alloys and Fluxed and Non-Fluxed Solid Solders for
Electronic Soldering Applications" or ANSI/J-STD-005, "Requirements for Soldering Pastes”. When specified in the

METHOD 210E
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ijhdividual specification, other solders can be used provided they are molten at the specified temperature.

32 Elux. When flux is used it shall conform to type A of ANSI/J-STD-004, "Requirements for Soldering Fluxes®, or
as specified in the individual specification.

3.3 VPR fiuid. A perfluorocarbon fluid that has a boiling point of 215°C shall be used.

4. PROCEDURE.

4.1 Special preparation of specimens. Any special preparation of specimens prior to testing shall be as specified in
the individual specification. This could include specific instructions such as bending or any other relocation of

terminations, cleaning, application of flux, pretinning, or attachment of heat sinks or protective shielding (see 2.2),
prior to the solder immersion.

4.2 Pr ion of solder bath. The molten solder shall be agitated to assure that the temperature 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 immersed in the flux (see 3.2),
which is at room ambient temperature, to the depth specified for the solder dip. The duration of the immersion shall
be from 5 seconds to 10 seconds.

4.4 Test conditions. Unless otherwise specified in the individual specification, the test shall be performed on all
solder terminations attached to the component part. There are six types of soldering techniques covered by these
test conditions. The test conditions are outlined below and in table 1.

Test condition A: Solder iron - Hand soldering of solder cups, through hole components, tab and post
terminations, solder eyelet terminations.

Test condition B: Solder dip - Simulates hot solder dipping (tinning) of leaded components.
Test condition C: Wave solder - Simulates wave solder of topside board mount product.
Test condition D: Wave solder - Simulates wave solder of bottomside board mount product.
Test condition H: VPR - VPR environment without preheat.

Test conditions |, J, K: Infrared/Convection reflow - Simulates IRR, natural convection, and forced air
convection reflow environments.

4.4.1 Test condition A: Solder iron.

a. When testing a solder cup, tab and post termination, or solder eyelet termination, the applicable wire size,
properly prepared for the solder termination, shall be attached in the appropriate manner.

When testing a board mount component, the component shall be placed on a mounting board (see 2.4).

b. When specified, the components shall be fluxed (see 4.3).

c. Unless otherwise specified, a solder iron in accordance with 2.5 shall be used.

d. The solder iron shall be heated to 350°C +10°C and applied to the termination for a duration of 4 seconds to
5 seconds as specified in table I. The solder and iron shall be applied to the area of the assembly closest to
the component body that the product is likely to experience. For surface mount components, the iron shall

be placed on the pad only.

METHOD 210E
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e. Remove the iron and allow the component to cool and stabilize at room ambient conditions. If flux was used,
the component shall be cleaned using an appropriate cleaning solution.

f. The component shall be visually examined under 10X magnification.
4.4.2 Test condition B: Solder dip.
a. Place the component in an appropriate fixture (see 2.3).
b. When specified, the leads shall be fluxed (see 4.3).
c. The specific combination of temperature, immersion and emersion rate, immersion duration, and number of
heats shall be as specified in table |. Unless otherwise specified, terminations shall be immersed to within
050 inch (1.27 mm) of the component body. Terminations shall be immersed simuitaneously, if the

geometry of the component permits.

d. After the solder dip, the component shall be allowed to cool and stabilize at room ambient conditions. If flux
was used, the component shall be cleaned using an appropriate cleaning solution.

e. The component shall be visually examined under 10X magnification.
4.4.3 Test condition C: Wave solder - topside board mount component.
a. The component under test shall be mounted on a mounting board (see 2.4).
Wire leads: Wire leads shali be brought through the board holes and bent at least 30 degrees from a line
perpendicular to the board. Leads shall extend from .050 inch to .100 inch (1.27 mm to 2.54 mm) from the
bottom of the board. Axial leads shall be bent at a 90 degree angle at a point between .06 inch and .08 inch
(1.5 mm and 2.1 mm) from the body, eyelet fillet or weld unless otherwise specified (see figure 210-1).

Pin leads: Where the component is designed with rigid pin leads, the full length of the termination shall be
retained. Pin leads shall not be cut or bent (see figure 210-1).

b. When specified, the leads shall be fluxed (see 4.3).
c. The specific combination of temperature, duration, and number of heats shall be as specified in table I.

d. The components, mounted on the board, shali be immersed in the solder pot so that the bottom of the board
floats on the molten solder.

e. After the float, the components shall be allowed to cool and stabilize at room ambient conditions. If flux was
used, the components shall be cleaned using an appropriate cleaning solution.

f. The components shall be visually examined under 10X magnification.
4.4.4 Test condition D: Wave solder - bottomside board mount product.
a. Place the component in an appropriate fixture (see 2.3).
b. When specified, the terminations shall be fluxed (see 4.3).
¢. The specific combination of temperature, preheat conditions, immersion and emersion rates, immersion

duration, and number of heats shall be as specified in table I.
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The component shall be preheated and fully immersed in the solder bath in accordance with 4.4.4¢.

After the immersion, the component shall be allowed to cool and stabilize at room ambient conditions. If flux
was used, the component shall be cleaned using an appropriate cleaning solution.

The component shall be visually examined under 10X magnification.

445 T iti : Vapor phase refl Idering.

a.

f.

Components shall be mounted on a mounting board (see 2.4). Through-hole mounted components shall
have their terminals inserted into the termination holes. Surface mount components shall be placed on top
of the board.

A test chamber (see 2.6) shall be used which is large enough to suspend the mounting board without
touching the sides or the solution. The VPR fluid shall be placed in the test chamber and shall be heated
until it is boiling. The solution shall be allowed to boil for 5 minutes prior to suspending the mounting board.

The specific combination of temperature, duration of exposure, and number of heats shall be as specified in
table 1.

After chamber equalization, the mounting board shall be suspended into the vapor in a horizontal plane.
The mounting board shalf not touch the solution.

After the heat, the components shall be allowed to cool and stabilize at room ambient conditions. If a solder
paste was used, the component shall be cleaned using an appropriate solution.

The components shall be visually examined under 10X magnification.

4.4.6 Test conditions |, J. K:_Infrared/convection reflow soldering.

a.

g.

Components shall be mounted on a mounting board (see 2.4). Through-hole mounted components shall
have their terminals inserted into the termination holes. Surface mount components shall be placed on top
of the board.

A test chamber as specified in 2.6 shall be used.

A low mass thermocouple shall be attached tightly to the component at an appropriate position away from
the edges.

The specific combination of temperature, preheat, duration, and number of heats shall be as specified by
test condition |, J, or K in table | and the individual procurement document.

The board shall be placed into the test chamber and the temperature of the component ramped at a rate of
1°C/s to 4°C/s as measured by the thermocouple. The assembly shall be above 183°C for 90 seconds to
120 seconds and held at the final temperature and time designated by the test condition. The assembly
shall then be allowed to cool to room ambient temperature. This constitutes one heat cycle. The assembly
shall be exposed to three heat cycles.

After the final heat, components shall be allowed to cool and stabilize at room ambient conditions. If a soider
paste or flux was used, the components shall be cleaned using an appropriate cleaning solution.

The components shall be visually examined under 10X magnification.
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5. EXAMINATIONS AND MEASUREMENTS. Examinations and measurements to be made before and after the
test, as applicable, shall be as specified in the individual specification. After the procedure, the specimens shall be
allowed to cool and stabilize at room ambient conditions, for the time specitied in the individual specification.

5.1 |ntemal examination. When specified, intemnal examination of the part shall be made after the test to check for
solder reflow or heat damage.

6. SUMMARY. The following details are to be specified in the individual specification:

a.

b.

Provided by IHS
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The use of heat sinks or shielding is prohibited except when they are part of the component (see 2.2).

Solder terminations that are not to be tested, if applicable (see 4.4).
Special preparation of specimens if applicable (see 4.1).

Immersion of terminations in flux, it applicable (see 4.1 and 4.3).
Depth of immersion in the molten solder, if applicable (see 4.4.2).

Test condition letter (see 4.4).

Cooling time prior to final examinations and measurements (see 4.4 and 5).

Examinations and measurements before and after test, as applicable (see 5).

Method of internal inspection, if required (see 5.1).
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TABLE I Test conditions.
Solder technique Test Temperature Time Temperature ramp/ Number of
simutation condition (°C) (s) immersion and emersion rate | heat cycles
Solder iron A 350 £ 10 4-5 1
{solder iron temp)
Dip B 2605 101 25+ 6 mm/s 1
(solder temp)
* Wave: Topside C 260+5 20=1 1
(solder temp)
* Wave: Bottomside D 2605 101 Preheat 1°C/s-4° C/s to within 1
(solder temp) 100°C of solder temp. 25 mm/s
+ 6 mm/s
E CANCELLED
F CANCELLED
G CANCELLED
Vapor phase reflow H 215+5 60+5 1
(vapor temp)
IR/convection ! 215x5 30+5 | 1°C/s-4°C/s; time above 183°C, 3
reflow {component temp) 90s-120s
J 235x5 305 | 1°C/s-4°C/s; time above 183°C, 3
(component temp) 80s-120s
K 2505 30+5 | 1°C/s-4°C/s; time above 183°C, 3
(component temp) 90s-120s

*  Test condition E is cancelled; use test condition C.
Test condition F is cancelled; use test condition B.
Test condition G is cancelled.
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FIGURE 210-1. Component lead and mounting examples.
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‘ . METHOD 211A

TERMINAL STRENGTH

1. PURPOSE. This test is performed to determine whether the design of the terminals and their
method of attachment can withstand one or more of the applicable mechanical stresses to which they
will be subjected during installation or disassembly in equipment. These stresses must be withstood
by the component part without sustaining damage which would affect either the utility of the terminals
or the operation of the component part itself. Evidence of damage caused by this test may not become
evident until subsequent environmental tests are performed, such as seal, moisture resistance, or
life. Procedures are established in this method for testing wire-lead terminals, flexible-flat-strip

_or tab-lead terminals, and rigid-type terminals which are threaded or 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 or screws on threaded terminals. These

- applied stresses 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 distor-
tion of the part, breaking of seals, cracking of materials surrounding the terminals, or changes in
electrical characteristics, such as shorted or interrupted circuits and changes in resistance values.

2., TEST CONDITIONS,

2.1 Selection. In this method there are five test conditions, A, B, C, D, and E, The selection
of test conditions to perform the terminal-strength test depends on the type of terminal to be tested.
_The individual specification shall specify the test condltlon required. The following is included as a

guide to be used, as applicable:

Test condition A: Pull test - also known as a tension or tensile test for terxhinals.
‘ It is usually applicable to most types of terminals.

Test condition B: Flat-terminal bend test - 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 test - also known as a lead-fatigue, bend, or
flexibility test. It is applicable to solid-wire-lead terminals
of limited ductility, such as nickel-alloy-type leads and
those used in hermetically-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
for 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 in the
individual specification:

3.1 Test condition A (pull test).

3.1.1 Method of holding. If the method of holdmg or clamping is pertinent, it shall be specified

’ in the individual specification. _
' - METHOD 211A

14 April 1969

Provided by IHS ——% ° Ve T
No reproduction or networking permitted without license from IHS Not for Resale M
N

- e



MIL-STD-202F NOTICE 9 59 WM 9999911 0000763 2 mm

MIL-STD~202F
1 April 1980

3.1.2 Applied force. The force applied to the terminal shall be 1/2, 1, 2, 3, 5, 10, or 20
pounds, as specified in the individual specification, :

3.1.3 Direction of applied force. The point of application of the force and the force applied shall
be in the direction of the axes of the terminations, as 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 to 10 seconds.

3.2 Test condition B (flat~-terminal bend test).

3.2,1 Starting position of terminal, Prior to the test, the terminal shall be observed to deter-
mine if it is oriented in its normal or unbent position, or if 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 45° bend to one side of the normal position, If the terminal is already bent to an
angle between 0° and 45° to one side of the normal position prior to test, it shall be bent in the same
direction until an angle 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 fixture required to control the point of application. The rate of bending shall be approximately
3 seconds per bend in each direction.

3.2,3 Number of bending operations. The number of bending operations shall be two or five, as
specified in the individual specification.

3.3 Test condition C (wire-lead bend test).

3.8.1 Preparation of specimen, A load of 1/4, 1/2, 1, 5, or 10 pounds, as specified in the
individual specification, ghall 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, so 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
terminal 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 defined as one bend, Consecutive bends shall be in the same direction. The load shall be re-
stricted such that the bend starts 8/32 + 1/32 inch from the body of the component part. The rate of
bending shall be approximately 3 seconds per bend in each direction.

3.3.3 Number of bending operations. The number of bending operations shall be three.

3.4 Test condition D (twist test),

3.4.1 Preparation of specimen. The solid-wire-lead terminal shall be bent 90° at a point 1/4
inch from its juncture with the body of the component part, as shown on figure 211-4, The radius of
curvature of the 90° bend shall be approximately 1/32 inch. The free end of the terminal shall be
clamped at a point 3/64 + 1/64 inch away from the bend, as shown on figure 211-4,
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. 3.4,2 Application of torsion. The body of the component part or the clamped terminal shall be
rotated through 360 about the original axis of the bent terminal, in alternating directions, for a
total of three rotations 1080°, at the rate of approx1mate1y 5 seconds per rotation.

3.5 Test condition E (torque test).

3.5.1 Direction and appheatlon of torque. The torque shall be applied clockwise and then coun-
terclockwise in a plane perpendicular to the axis of 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:

Screw-thread ' - Torque
terminals (pound-inches)
4
| (o T R 3.0
NO. B ==mmmmmmmmm . 5.0
No, 8- === mmm o= - 11.0
No. 10 == =-=cecma-n 15.0
No. 12 -~ - 2o ocaaaoa 24,0
¢ 1/4inche = = = ~ = = ~ = = - 32.0

3.6.4 Other nonwire, rigid-type terminals. When testing other nonwire, rigid-type terminals,
the applied torque is dependent on the equivalent diameter of the external portion of the terminal :
assembly, The equivalent diameter is defined as equal to twice the distance from the terminal axis
to the point of normal wire connection, as shown in 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 - - - = = ~ - .0
>1/16 to 178 inel - - - - - 8
>1/8 to 3/16.incl - - « & - 18
>3/16 to 5/16 incl- - - - - 40
>5/16 to 1/2 incl = - == - © 80
>1/2 - e e e - - = - - - As specified in the

~ individual specification

4, MEASUREMENTS. Measurements to be made before and after the test as apphcable, shall
be as specified in the individual specification. )
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5. SUMMARY. The following detailsaretobe specified in the individual specification:
a. Test condition letter(s) (see 3).

b. If test condition letter A is specified:
(1) If pertinent, the method of holding or 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),

¢, If test condition letter B is specified:
(1) I critical, the method of bending and fixture required (see 3.2.2).
(2) Whether number of bends shall be 2 or 5 (see 3. 2. 3)_. _

d. If test condition letter C is specified:
(1) Whether the load shall be 1/4, 1/2, 1, 5, or 10 pounds (see 3.3.1).

e. If test condition letter E is specified:
(1) Torque to be applied to nonwire, rigid-type terminals when equivalent
diameter ig greater than 1/2 inch (see 3. 5. 4).

f. Measurements before and after test, as applicable (see 4).

METHOD 211A
14 April 1969

p _ /\) e

}.  Provided by IHS . +
No reproduction or networking permitted without license from IHS Not for Resale 1




MIL-STD-202F NOTICE 9 59 M 9999911 00007kE &8 -

MIL-STD-202F
. -1 April 1980 -
LOAD :

\
LOAD

FIGURE 211-1. Test condition A.

FIGURE 211-2. Test condition B.
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ROUNDED EDGE OF METAL PLATE AS - TORQUE

SHOWN IN (a). y \?ﬁ)
STEP 2. CENTER COMPONENT PART IN CHUCK; \
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STEP 3. ROTATE CHUCK PART THROUGH 360° AT A &
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RATE.OF APPROXIMATELY 5 SECONDS PER

360°ROTATION. SUCCESSIVE ROTATIONS

SHALL BE IN ALTERNATE DIRECTIONS. A

TOTAL OF THREE SUCH 360° ROTATIONS

SHALL BE PERFORMED. DURING THIS TEST,

THE CHUCK SHALL ROTATE AROUND AN

AXiS WHICH IS FIXED WITH RESPECT TO TORQUE
THE PADDED CLAMP, OR VICE VERSA. THE

CHUCK SHALL HAVE NO APPRECIABLE END .

PLAY DURING ROTATION.

NOTE:
Metric equivalents are in parentheses.

FIGURE 211-4, Test condition D. FIGURE 211-5.- Test condition E.
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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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METHOD 212A
ACCELERATION
1. PURPOSE. This test is performed for the purpose of determining the effects of acceleration
stress on component parts, and to verify the ability of the component parts to operate properly
during exposure to acceleration stress such as would be experienced in aircraft, missiles, etc.
2. APPARATUS. Unless otherwise specified, the acceleration test apparatus shall be the

centrifuge-type and shall be capable of subjecting the test specimen to the value of acceleration (gs)
as specified in 8. The acceleration gradient across the specimen shall not exceed 15 percent of the

specified g level.

2.1 Mounting accessories. Provisions shall be made to permit mounting by the normal means so
that the specimen can be tested in both directions, 180 degrees apart, of each of three mutually
perpendicular axes, unless otherwise specified. Parts with axial terminations weighing less than
0.5 ounce shall be soldered to stand-off terminals, leaving a distance of 0.2 inch to 0. 3 inch from
the point of emergence to the terminals. Parts weighing 0, 5 ounce and more shall be clamped -
so as to avoid any stress on the leads. Parts having radial leads and those of unusual mass distri-
bution shall be mounted as specified in the individual specification. If loading, actuating, or polar-
izing currents are required, they shall be specified. Provisions shall be made for all electrical
connections to be secure.

3. PROCEDURE. The specimen under test shall be mounted in a rigid position as specified in
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, 50 or 100g level. The acceleration measured at any point of the component part shall not
exceed 15 percent of the "g" level,

3.2 Test condition B, The specimen shall be subjected for 1 minute at nominally 10, 000 or
20,000g in the direction as specified in the individual specification.. The rate of acceleration shall
be 1ncreased smoothly from zero to the specified value in not less than 20 seconds. The rate of
acceleration shall be decreased smoothly to zero in not less than 20 seconds.

3.3 Test condition C. The specimen shall be subjected to the value of acceleration specified in
the individual specification-for 10 minutes in.hoth 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.

4. MEASUREMENTS. The measurements made before, during, or after the test shall be as
specified, : : [

, METHOD 212A
1 16 April 1973

=
Provided by IHS

3

'. No reproduction or networking permitted without license from IHS - Not for Resale



MIL-STD-202F NOTICE 9 59 WE 9999911 00007L9 3 m

MIL-STD~202F
1 April 1980

5. SUMMARY. The following detailsare tobe specified in the individual specification:

a. Mounting of specimens (see 2.1).

b. Electrical loading if applicable (see 2.1).

¢. Test condition letter (see 3).

d. If test condition A is specified, the value of g (see 3. 1),

e. If test condition B is specified, the directions of application of acceleration
and value of g (see 3.2).

f. If test condition C is specified, the value of acceleration (see 3. 3).

g. Measurements (see 4).

METHOD 212A
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METHOD 213B
SHOCK (SPECIFIED PULSE)

1. PURPOSE. This test is conducted for the purpose of determining the suitability of component
parts and subassemblies of electrical and electronic components when subjected to shocks such as
those which may be expected as a result of rough handling, transportation and military operations.
This test differs from other shock tests 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 producing the 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.

2.1.1 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
dummy mass is used, it shall have the same center of gravity and the same mass as that of the test
item and shall be installed in 2 manner similar to 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 test performed -
on the actual test item. If all conditions remain the same, other than the substitution of the test 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.

2.2 Instrumentation. In order to meet the tolerance requirements of the test procedure, the in-
strumentation used to measure the input shock shall have the characteristics specified in the follow-
ing paragraphs.

2.2.1 Frequency response. The frequency response of the complete measuring system, includ-

_ing the transducer through the readout instrument, shall be as specified by figure 213-3.

2.2.1,1 Frequency response measurement of the complete instrumentation. The transducer-
amplifier-recording system can be calibrated by subjecting the transducer to sinusoidal vibrationg of
known frequencies and amplitudes for the required ranges so that the overall sensitivity curve can be
obtained. The sensitivity curve, normalized to be equal to unity at 100 Hz, should then fall within
the limits given on figure 213-3, ' '

2.2.1.2  Frequency response measurement of auxiliary equipment. If calibration factors given
for the accelerometer are 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 the 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 sig-
nal 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 the
system gain to a convenient value. Maintain a constant input voltage and sweep the input frequency
over the range from 1.0 to 9, 000 Hz, or 4 to 25, 000 Hz, as applicable, depending on duration of
pulse, The frequency response in terms of dB shall be within the limits given on figure 213-3.

METHOD 213B°
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- 1.15A

.85A

SINE WAVE TRANSLATED
\" upw. BY AN AMOUNT.I5A

SINE WAVE ( IDEAL).

SINE WAVE TRANSLATED
DOWN BY AN AMOUNT.ISA

s 4D ———ni=g

Vi = 2AD/T0
vV =vifi0%

NOTE:

The oscillogram should include a time about 3D long with the pulse located
approximately in the center. The integration to determine velocity change
should extend from . 4D before the pulse to . 1D beyond the pulse, The
acceleration amplitude of the ideal half sine pulse is A and its duration is
D. Any measured acceleration pulse which can be contained between the
broken line boundaries is a nominal half sine pulse of nominal amplitude A
and 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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/—'i 1.15P
i
i P
{

% .85P
|
|

1 (DEAL SAWTOOTH PULSE
' .

I
et——.,07D
:-—.070

|
bemm e 4 2p

Vi = PD/2
vV =V t10%

NOTE:

The oscillogram should include a time 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 its
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 is V.

FIGURE 213-2. Tolerances for terminal-peak sawtooth shock pulse.
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2.2.2 Transducer. The fundamental resonant frequency of the accelerometer shall be greater
than 30, 000 Hz, when the accelerator is employed as the shock sensor,

2,2.3 Transducer calibration. Transducers shall be calibrated in accordance with ASA STD
52.2-1959. The accuracy of the calibration method shall be at least +5 percent over the frequency
range of 2 to 5,000 Hz. The amplitude of the transducer bemg calibrated shall also be +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 the specimen 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 test fixture, different
component (change in physical characteristics), different weight, different shock pulse (change in
pulse shape, intensity, or 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..1. 1 has been established.

3. SHOCK PULSES. Two types of shock pulses, a half-sine shock pulse and a sawtooth shock
pulse, are specified. The pulse shape and tolerances are 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 if 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
tsawtooth pulse is 1. 4 times the' acceleration peak value of the half-sine pulse.

3. 1 Ha].f sine shock pulse. The ha]f -sine shock pulse shall be as indicated on figure 213-1. The
velocity change of the pulse shall be within +10 percent of the velocity. change of the desired shock
pulse. The velocity change may be determined either by direct measurement, indirectly, or by
‘integrating (graphically or electrically) the area (faired acceleration pulse may be used for the graph-
ical representation) under the measured acceleration pulse. For half-sine.acceleration pulses of
less than 3 milliseconds duration the following tolerances should apply: The faired maximum value
of the measured pulse shall be within +20 percent of the specified ideal pulse amplitude, its duration
shall be within +15 percent of the specified ideal pulse duration, and the velocity-change associated
with the measured pulse shall be within +10 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
pulse shall be taken as Dm = D(. 1A)/. 94; where D(. 1A) is the time between points at . 1A for the
faired measured acceleration pulse.

3.1.1 The ideal half-sine pulse. 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. The ideal velocity-change is equal to
Vi = 2AD/ 7; where A is the acceleration amplitude ahd D is the pulse duration of the ideal pulse.

3.2 Sawtooth shock pulse. The sawtooth pulse shall be as indicated on figure 213-2, The veloc-
ity change of the faired measured pulse shall be within +10 percent of the velocity change of the ideal
pulse.

METHOD 213B
18 April 1973
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3.2.1 The ideal terminal-peak sawtooth. An ideal terminal-peak sawtooth acceleration pulse is
given by the solid line. See figure 213-2. The measured acceleration pulse must be within the
boundaries given by the broken lines, In addition, the actual velocity-change of the shock pulse must
be within 10 percent of the ideal value, The actual velocity ~change can be determined from direct
measurements, or from the area under the measured acceleration curve. The ideal velocity-change
is equal to Vi = PD/2; where P is the peak value of acceleration, and D is the pulse duration.

4, PROCEDURE. The test specimen shall be mounted as specified in the component specification.
‘Whenever possible, the test load shall be distributed uniformly on the test platform in order to mini-
mize the effects of unbalanced loads. .

4,1 Basic design test. Three shocks in each direction shall be applied along the three mutually
perpendicular axes of the test specimen (18 shocks). If the test specimen is normally mounted on
vibration isolators, the isolators shall be functional during the test. The specified test pulse (half-
gine or sawtooth pulse) shall be in accordance with figures 213-1 and 213-2, respectively, and shall
have a duration and peak value in accordance with one of the test conditions of table 213-1

TABLE 2134. Test condition values.

Test Peak value Normal Velocity
condition (g's) duration (D) (MS) Waveform change (V) ft/sec

A 50 11 Half-gine 11.3
B 75 6 Half-gine 9.2
C 100 6 Half-sine [ 12.3
D 500 1 Half-sine 1/ Zg 10.2
E 1,000 0.5 Half-gine 1 10.2
F 1,500 0.5 Half-sine 1/ 2/3/ 15.4
G 50 11 Sawtooth 2/ 8.8
H 75 6 Sawtooth 2/ 7.2.
I 100 6 Sawtooth 2/ 9.7
J 30 il Half-sine 6.8
K 30 11 Sawtooth 5.3

1/ For half-gine shock pulses of less than 3 milliseconds duration, 1t is not required
that the envelope fall within the tolerances specified on figure 213-1, The faired
amplitude of the measured pulse shall be within +20 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 measgured at the 0.1A point on
the pulse. The duration of the pulse shall be the duration measured at the 0.1A
point divided by .94, Testconditions D, E, and F are prinecipally applicable to
semiconductors.

2/ Test conditions G, H, and I (sawtooth) waveforms are preferred, except for semi-
conductors, for which test conditions D, E, and F (half-sine) are preferred.

8/ For test condition D. Where the welght of multi- -specimen and fixtures exceeds
150 pounds, there is a question as to whether the shock pulse is properly 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. MEASUREMENTS. Measurements are {o be made before and after the reqmred number of
shocks unless otherwise specified, and during the test if specified.

6. SUMMARY. The following details are to be spec1f1ed in the md1v1dua1 speclflcatlon
a. Mounting method and accessories (see 2.2.5 and 4),
- b, Test condition letter (see 4. 1),

¢. Measurements before, during, and after the test (see 5).

METHOD 213B
18 April 1073 6

Provided by IHS
No reproduction or networking permitted without hcense from IHS Not for Resale




MIL-STD-202F NOTICE 9 59 EE 9999911 000077k O -

MIL-STD-202F
1 April 1980

. METHOD 214A

RANDOM VIBRATION

1. PURPOSE. This test is conducted for the purpose of determining the ability of
component parts to withstand the dynamic stress exerted by random vibration applied
between upper and lower frequency limits to simulate the vibration experienced in
various service field environments. Random vibration is characteristic of modern
field environments produced by missiles, high-thrust jets and rocket engines. 1In
these types of environments, the random vibration provides a more realistic test.
For design purposes, however, a swept frequency sinusoidal test may yield more
pertinent design information.

2. APPARATUS.

2.1 Vibration system. The vibration system, consisting of the vibration machine,
together with its auxiliary equipment shall be capable of generating a random
vibration for which the magnitude has a gaussian (normal) amplitude distribution,

L except that the acceleration magnitudes of the peak values may be limited to a
minimum of three times the rms {(three-sigma (o) 1imits). The machine shall be
4 capable of being equalized so that the magnitude of its spectral density curve will

be between specified 1imits (for example, see figures 214-1 and 214-2) when the test
jtem, or a substitute equivalent mass, is appropriately secured to the vibration
machine. The equalization of an electro-dynamic vibration machine system is the
adjustment of the gain of the electrical amplifier and control system so that the
ratio of the output vibration amplitude to the input signal amplitude is of a
constant value (or given values) throughout the required frequency spectrum.

2.1.1 Control and analysis of vibration.

. a. Spectral density curves. The output of the vibration machine shall be

presented graphically as power spectral density versus frequency. i/ The
spectral density values shall be within +40 and -30 percent (21.5 dB) of the
specified values between a lower specified frequency and 1,000 Hz, and
within +100 and -50 percent (#3 dB) of the specified values between 1,000
and 2,000 Hz. A filter bandwidth will be a maximum of 1/3 octave or a

frequency of 25 Hz, whichever is greater.

1/ Power spectral density is the mean square value of an oscillation passed by
= a narrow-band filter per unit filter bandwidth. For this application it 1is
expressed as G2/f where G2/f is the mean square value of acceleration
expressed in gravitational units per number of cycles of filter bandwidth.

The spectral density curves are usually plotted either on a logarithmic
scale, or in units of decibels (dB). The number of decibels is defined by

the equation:
G2/f 6/V f

= 20 log —/——

dB = 10 log
G2r/f 6/ f

The rms value of acceleration within a frequency band between fy and fy is:

fq 1/2
Gprms = [ G2/f df
fi '

where G2r/f is a given reference value of power spectral density, usually
the maximum specified value.

‘ METHOD 214A

).28 :March 1984

Provided by IHS ¢ S

No reproduction or networking permitted without license from IHS Not for Resale

&



MIL-STD-202F NOTICE 9 59 WM 9999911 0000777 2

MIL-STD~202F
1 April 1980

b, Distribution curves. A probability density distribution curve may bhe
obtained and compared with a gaussian distribution curve. The
experimentally obtained curve should not differ from the gaussian curve by
more than #10 percent of the maximum value.

2,2 Monitoring. Monitoring involves measurements of the vibration excitation and
of the Test 1tem performance. When required in the individual specification, the
specimen may be monitored during the test. The details of the monitoring circuit,
including the method and points of connection to the specimen, shall be specified.

2.2.1 !1§gg§igg_in ut, The vibration magnitude shall be monitored on a vibration
machine, on mounting %ixtures, at locations that are as near as practical to the test
item mounting points. When the vibration input is measured at more than one point,
the minimum input vibration shall normally be made to correspond to the specified
test curve (see figures 214-1 and 214-2). For massive test items and fixtures, and
for large force exciters or multiple vibration exciters, the input-control value may
be an average of the average magnitudes of three or more inputs. Accelerations in
the transverse direction, measured at the test item attachment points, shall be
Timited to 100 percent of the applied vibration. The individual specification shall
specify the number and location of the test points.

3. METHOD OF MOUNTING, The specimens shall be mounted in accordance with the
instructions in the individual specifications. The orientation of the specimen or
direction(s) of the applied vibration motion shall be as specified. Any special test
fixtures or jigs required to run the test shall be as specified in sufficient detail
in the individual specification to assure reproducibility of the input motion applied
to the specimen. These details shall include the dimensions, the materials, temper,
etc., as applicable,

4, PROCEDURE. The specimen, or substitute equivalent mass, shall be mounted in
accordance with 3 and the monitoring equipment attached, i1f applicable, in accordance
with 2.2, The vibration machine shall then be operated and equalized or compensated
to deliver the required frequencies and intensities conforming to the curves
specified test condition 1, figure 214-1, or test condition II, figure 214-2 (see
2,1). 1If the order of application of the different directions is critical, it also
shall be specified in the individual specification, The specimen shall then be
subjected to the vibration specified by the test condition letter (see tables 214-1
and 214-11) for the duration as specified in the individual specification:

3-minutes; 15-minutes; 1-1/2 hours; or, 8-hours;
in>each of three mutually perpendicular directions, and in the order specified as
applicable. The measurements made before, during, and after the test shall be made
in accordance with -5 and if the specimen shall be monitored during the test, the
details shall be as specified in 2.2.

5, MEASUREMENTS. Measurements shall be performed before, during, and after the
test as specified in the individual specification.

6. SUMMARY. The following details are to be specified in the individual
specification:

a. Monitoring instrumentation, if applicable (see 2.2).
b. The number and location of test points (see 2.2.1).
¢c. Method of mounting and orientation (see 3).

d. Test condition (1 or II); letter (A-K); and duration of test {3.minutes,
15.minutes, 1-1/2 hours, or 8-hours) (see 4),

e. Order of application of vibration direction, if applicable (see 4).

f. Measurements before, during, and after test (see 5).
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TABLE 214-1.

Values for test-condition I. 1/

Characteristics

| |
| Test | Power | Overall ]
| condition | spectral | rms G |
{ lTetter } density { {
] [ [ |
| A | .02 | 5.35 |
| B | .04 | 7.56 |
| C | .06 | 9.26 |
! D | .1 | 11.956 |
| E ] .2 | 16.91 |
| F | .3 | 20.71 |
I G | A | 23.91 |
| H | .6 ] 29.28 |
| J | 1.0 | 37.80 |
| K | 1.5 ! 46,30 %
| |

1/ For durat

ion of test, see 4.
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FIGURE 214-2. Test condition II, random
(see table 214-11).
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TABLE 214-11. Values for test-condition II., 1/

I Characteristics I
| Test | Power I Overall |
condition | spectral | rms G |
letter } density = {
[ I I ]
| A | .02 | 6.21 |
B | .04 | 8.78 |
C | .06 | 10.76 |
D | .1 | 13.89 |
E | .2 | 19.64 |
| F | .3 | 24,06 I
| G | .4 | 27,78 |
| H | .6 I 34,02 |
| J [ 1,0 | 43,92 |
| K | 1.5 | 53.79 |
| [ ] ]
1/ For duration of test, see 4.
METHOD 214A
28 March 1984
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METHOD 215J

RESISTANCE TO SOLVENTS

1. PURPOSE. The purpose of this test is as follows:

a. To verify that markings or color coding will not become illegible or discolored on the parts
(including printed wiring boards) when subjected to solvents and processes normally used to clean
solder-flux, fingerprints, and other contaminants from printed-wiring and terminal-board assemblies,
etc.

b. To verify that component protective coatings and encapsulant materials are not degraded to the point
vwhere electrical or mechanical integrity is disturbed when subjected to solvents and processes
normally used to clean solder flux, fingerprints, and other contaminants from printed-wiring and
terminal-board assemblies, etc.

1.1 Formulation of solvents. The formulation of solvents herein is considered typical and
representative of the solvents used in printed wiring assembly processing of electronic components.
Processing conditions are representative of processes used for printed wiring assembly.

1.2 Checks for conflicts. When this test is referenced, care should be exercised to assure that
conflicting requirements, as far as the properties of the specified finishes and markings are concerned, are
not invoked.

2. MATERIALS

2.1 Solvent solutions. The solvent solutions used in this test shall consist of the following (see table
I for summary).

. a. A mixture consisting of the following.

1. One part by volume of isopropyl alcohol, American Chemical Society (ACS) reagent grade, or
isopropyl alcohol in accordance with TT-1-735, grade A or B, and

2. Three parts by volume of mineral spirits in accordance with TT-T-291, type 1I, grade A, or in
accordance with P-D-680, type I or three parts by volume of a mixture of 80 percent by volume of
kerosene and 20 percent by volume ethylbenzene.

b. This solvent has been deleted. When a suitable replacement solvent has been determined, it will be
added as solution b.

c. A terpene defluxer consisting of a minimum of 90 percent d-limonene and 10 percent surfactant. 1/
d. A mixture consisting of the following:
1. Forty-two parts by volume water, 1 megohm-cm minimum resistivity.

2. One part by volume of propylene gtycol monomethyl ether (glycol ether PM,
1-methoxy-2-propanol).

3. One part by volume of monocethanolamine. 2/
2.1.1 Solvent solutions, safety aspects. Solvent solutions listed in 2.1a through 2.1d exhibit some

potential for health and safety hazards. Safety precautions as listed in the appropriate manufacturers
material safety data sheet shall be observed.

1/ A commonly used terpene defluxer is BIOACT EC-7R. "BIOACT" is a registered Trademark of
Petroferm INC; "EC-7 and EC-7R" are trademarks of Petroferm INC.

2/ Normal safety precaution for handling this solution (e.g., same as those for diluted ammonium
hydroxide) based on 0.S.H.A. rules for monoethanolamine.

METHOD 215J
1 of 4 12 July 1993
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2.2 Vessel. The vessel for solvent immersion shall be a container made of nonreactive material and of

sufficient size to permit complete immersion of the specimens in the solvent solutions specified in 2.1.

2.3 Brush. The brush shall be a toothbrush with a handle made of a nonreactive material. The brush shall

‘“have three or four long rows, 1 and 1/8 +1/8 inch in length, of hard bristles. Each row shall contain eight

Provided by IHS
No reproduction or networking permitted without license from IHS Not for Resale

"to twelve tufts, the free ends of which shall Lie substantially in the same plane. The brush shall be used

with a single solvent and when there is any evidence of softening, bending, wear, or loss of bristles, it
shall be discarded.

3. PROCEDURE

3.1 Procedure. The specimens subjected to this test shall be divided into three groups of approximatetly
equal size.

a. The first group shall be exposed to the solution specified in 2.1a.

The solution shall be maintained at a temperature of 25°C x5°C. The specimens shall be completely
immersed for 3 minutes +.5, -0 minutes in the specified solution contained in the vessel specified in
2.2a. lImmediately following immersion, each specimen shall be tested as follows: The bristle portion
of the brush, specified in 2.3, shall be dipped in the solution until wetted and the specimen shall be
brushed with normal hand pressure (approximately 2 to 3 ounce force applied normal to the surface) for
ten strokes on the portion of the specimen where marking has been applied. The brush stroke shall be
directed in a forward direction across the surface of the specimen being tested. Immediately after
brushing, the .procedure shall be repeated two more times, for a total of three immersions, followed by
brushing. After completion of the third immersion and brushing, the specimens shall be air-blown dry.
The specimens shall be inspected in accordance with 4.1 and 4.2 to determine the extent, if any, of
deterioration that has occurred.

b. This solvent solution has been deleted.
¢. The second group shall be exposed to the solution specified in 2.1%c.

The solution shall be maintained at a temperature of 25°C #5°C. The specimens shall be completely
immersed for 3 minutes +.5, -0 minutes in the specified solution contained in the vessel specified in
2.2a. Immediately following immersion, each specimen shall be tested as follows: The bristle portion
of the brush, specified in 2.3, shall be dipped in the solution until wetted and the specimen shall be
brushed with normal hand pressure (approximately 2 to 3 ounce force applied normal to the surface) for
ten strokes on the portion of the specimen where marking has been applied. The brush stroke shall be
directed in a forward direction across the surface of the specimen being tested. Immediately after
brushing, the procedure shall be repeated two more times, for a total of three immersions, followed by
brushing. After completion of the third immersion and brushing, the specimens shall be rinsed in
approximately 25°C water and all surfaces air-blown dry. The specimens shall be inspected in
accordance with 4.1 and 4.2 to determine the extent, if any, of deterioration that has occurred.

d. The third group shall be exposed to the solution specified in 2.1d.

The solution shall be maintained at a temperature of 63°C to 70°C. The specimens shall be completely
immersed for 3 minutes +.5, -0 minutes in the specified solution contained in the vessel specified in
2.2a. Immediately following immersion, each specimen shall be tested as follows: The bristle portion
of the brush, specified in 2.3, shall be dipped in the solution until wetted and the specimen shall be
brushed with normal hand pressure (approximately 2 to 3 ounce force applied normal to the surface) for
ten strokes on the portion of the specimen where marking has been applied. The brush stroke shall be
directed in a forward direction across the surface of the specimen being tested. Immediately after
brushing, the procedure shall be repeated two more times, for a total of three immersions, followed by
brushing. After completion of the third immersion and brushing, the specimens shall be rinsed in
approximately 25°C water and all surfaces air-blown dry. The specimens shall be inspected in
accordance with 4.1 and 4.2 to determine the extent, if any, of deterioration that has occurred.

METHOD 2154
12 July 1993 2
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i 3.2 optional exposure procedure for the third group. The test specimens shall be located on a test
:surface of known area which is located 6 1 inches (15 $2.5 centimeters) bslow a spray nozzle which

discharges .16 £.005 gpm (0.62 *0.02 Literi per minute) of solution per in“(6.5 square centimeters) of
surface area at a pressure of 20 5 Lbs/in~ (138 $34 kilopascal). The solvent shall be held at a
temperature range of 63°C to 70°C. The specimens shall be subjected to this spray for a period of 10
minutes. After completion of the spray exposure, the specimens shall be thoroughly rinsed in water and all
surfaces air-blown dry and inspected in accordance with 4.1 and 4.2 to determine the extent, if any, of
deterioration that has occurred. If this optional procedure is specified, brushing of the samples in the
third group is not required. If a conflict arises from the use of the spray option, the brush method of
3.1d shall be used as the referee procedure. The measurements shown in parentheses are not exact
equivalents and are shown for convenience only.

3.3 Immersion test for components with marking protected by sleeving material. Components with protective
sleeving shall be divided into three groups as specified in 3, and each group shall be subjected to testing
using the solution defined for that group. Each solution shall be maintained at a temperature of 25°C %5°C,
except the solution in 2.1d shall be maintained at a temperature of 63°C to 70°C. The specimens shall be
completely immersed for 3 minutes +.5, -0 minutes in the specified solution contained in the vessel
specified in 2.2a. Immediately following immersion, each specimen shall be tested as follows: The bristle
portion of the brush specified in 2.3 shall be dipped in the solution until wetted and the specimen shall be
brushed with normal hand pressure (approximately 2 to 3 ounce force applied normal to the surface) for ten
strokes on the sleeving directly above the area of the marking. Immediately after brushing, the procedure
shall be repeated two more times for a total of three immersions followed by brushing. The brush stroke
shall be directed in a forward direction across the sleeving area above the marking. After completion of
the third immersion and brushing, the specimens shall be air-blown dry. The specimens shall be inspected in
accordance with 4.1 and 4.2 to determine the extent, if any, of deterioration that has occurred, including
the sleeving.

3.4 Open construction parts and parts not intended for PCB mounting. Parts of open construction which are
susceptible to internal damage by immersion in solvents and parts not intended for mounting on printed
circuit boards, shatl be divided into three groups as specified in 3, and each group shall be subjected to
testing using the solution defined for that group. Each solution shall be maintained at a temperature of
25°C £5°C, except for the solution in 2.1d which shall be maintained at a temperature range of 63°C to 70°C,
and shall be contained in the vessel specified in 2.2a. Each group shall be tested as follows: The bristle
portion of the brush specified in 2.3 shall be immersed in the respective solution for each group until
wetted. The marking area of the specimen to be tested shall then be immediately brushed with normal hand
pressure (approximately 2 to 3 ounce force applied normal to the surface) for ten strokes on the portion of
the specimen where marking has been applied (test area not to exceed one-half inch square). The brush
stroke shall be directed in a forward direction across the marked surface. This test shall be repeated
twice for a total of three times for each specimen. The specimens shall then be inspected in accordance
with 4.1 and 4.2 to determine the extent of deterioration, if any.

4. EXAMINATION AND MEASUREMENTS

4.1 Marking resistance to solvents. After subjection to the test, any specified markings which are
missing in whole or in part, faded, smeared, blurred, or shifted (dislodged) to the extent that they cannot
be readily identified from a distance of at least 6 inches with normal room Lighting without the aid of
magnification or with a viewer having a magnification no greater than 3X shall constitute failure.

4.2 Component protective coating, encapsulation material and sleeving resistance. After subjection to the
test, the specimen shall be examined for cracks, separations, crazing, swelling, softening, and degradation
of body material, end caps and seals if present, or any other damage or degradation that has occurred due to
solvent exposure and which effects the mechanical integrity or retiability shall constitute a failure. The
examination shall be made with a viewer having a magnification of 10X maximum.

5. SUMMARY. The following details are to be specified in the individual specification:
a. The number of specimens to be tested.

b. Optional procedures for the fourth group allowed (see 3.2).

METHOD 215J
3 12 July 1993
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Summary table for resistance to solvents.

M 9999911 0440180 270 WN

Solvent 1

Solvent 2

Solvent 3

Solvent &

1 part (by volume) of
isopropyl alcohol ACS
reagent grade or
TT-1-735, grade A or B
and
3 parts (by volume)
of mineral spirits
per TT-T-291, type 11
grade A or per P-D-680
type I or three parts
(by volume) of a mixture
of 80% (by volume) of
kerosene and 20% (by
volume) ethylbenzene.

This solvent has been
deleted.

Terpene defluxer

42 parts (by volume) of
water

1 part (by volume) of
propylene glycol
monomethylether

1 part (by volume) of
monoethanolomine

Immersion 3 +.5, -0
minutes, 25°C #5°C

Immersion 3 +.5, -0
minutes, 25°C, #5°C

Immersion 3 +.5, -0
minutes, 63°C to 70°C

Brush 10 strokes (wet
bristle) 2 to 3 oz.

Brush 10 strokes (wet
bristle) 2 to 3 oz.

Brush 10 strokes (wet
bristle) 2 to 3 oz.

Immersion 3 +.5, -0
minutes, 25°C #5°C,

Immersion 3 +.5, -0
minutes, 25°C 15°C.

Immersion 3 +.5, -0
minutes, 63°C to 70°C.

Brush 10 strokes (wet
bristle) 2 to 3 oz.

Brush 10 strokes (wet
bristle) 2 to 3 oz.

Brush 10 strokes (wet
bristle) 2 to 3 oz.

Immersion 3 +.5, -0
minutes, 25°C #5°C.

Immersion 3 +.5, -0
minutes, 25°C £5°C.

Immersion 3 +.5, -0
minutes, 63°C to 70°C.

Brush 10 strokes (wet
bristle) 2 to 3 oz.

Brush 10 strokes (wet
bristle) 2 to 3 oz.

Brush 10 strokes (wet
bristle) 2 to 3 oz.

Rinse in water

Rinse in water.

Air blow dry.

Air blow dry

Air blow dry.

Inspect at 3X maximum
for marking.

Inspect at 10X maximum
for part damage.

Inspect at 3X maximum
for marking.

Inspect at 10X maximum
for part damage.

Inspect at 3X maximum
for marking.

Inspect at 10X maximum
for part damage.

METHOD 2154
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‘ METHOD 216
RESISTANCE TO SOLDER WAVE HEAT

NOTICE

Method 216 has been canceled effective 16 April 1973. Use the test conditions in method 210 in
lieu of the test conditions of method 216. Use the table below for the applicable cross reference.

When method 216

is specified Use method 210

No reproduction or networking permitted without license from IHS iy
N o

Test condition A Test condition C

Test condition B Test condition D

Test condition C Test condition E
METHOD 216
16 April 1973
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‘_ METHOD 217

PARTICLE IMPACT NOISE DETECTION {PIND)

1. PURPOSE. The purpose of this test is to detect the presence of free moving particulate
contaminants within sealed cavity devices. This test method is specifically directed toward relays
and other devices where internal mechanism noise makes rejection exc]us1ve1y by threshold level
impractical. This test method also may be used prior to final sealing in the manufactur1ng sequence
as a means of eliminating loose particles from the interior of the device.

2. APPARATUS. The basic PIND system is comprised of the following components: (Substitutions of
indigidual units or complete system may be made providing the test requirements of paragraph 3 are
. met.

a. Vibration power source consisting of electrical driver audio oscillator and low frequency
audio amplifier.

b. Ultrasonic sound detection system consisting of a crystal transducer with frequency response
of 36 kHz-44 kHz and associdted translator preamplifier capable of converting transducer
output to 20 Hz-5 kHz.

c. SmaTl vibration shaker or two shakers coupled together.

d. Oscilloscope, single beam, with 100 kHz minimum bandwidth capable of external synchroniza-
tion,

e. Audio speaker or headset.

f. Test fixture to adapt transducer to shaker head and isolate it from external noise sources.

g. Holding fixture designed to hold flat surface of unit under test firmly against the sensing

~_surface of the transducer. .

h. Shock test fixture (see figure 217-3).

i. Calibration unit per 3.1c.

J. Random vibration generator.

3. PROCEDURE. Test.equipment shall be-assembled as shown on figure 217-1. System calibration, as
defined in 3.1b, shall be performed at the following intervals:

a. Each time equipment is turned on.

b. Each change of operators.

c. At initial and completion of test for each group of devices.
d. Every four hours throughout testing.

Whenever system sensitivity is found to be below specified minimum, all units tested subsequent to
previous acceptable calibration shall be retested. Units rejected for particle noise shall not be
reworked or retested for the purpose of acceptance. Units rejected for excessive mechanism noise may
be retested for the purpose of eliminating the mechanism noise.

3.1 Calibration.

a. Each unit of test equipment subject to calibration shall be maintained in accordance with
MIL-C-45662.
*  b. System calibration shall consist of verifying the proper oscilloscope pattern while
catibration unit is being energized by the shaker head at the frequency” and“acce1erat1on
: f . specified in 3.2, Calibration shall also include elimination of extraneous noise which
- interferes with proper performance of the test. o
c. Test the system with a container (size approximately 1/2"(12.7mm) X 1°(25.4m) x 1"
(25.4mm) or smaller) which contains a 60/40 solder ball with a diameter of 0.005".
- Listen to the audible sound and observe.the oscilloscope response to the solder ball. i
. d. Test the system with a container (size approximately 1/2"(12.7mm) x 1"(25.4mm) x 1" i
(25.4mm) or smaller) which contains no particle, and compare the audible sound and the
oscilloscope response to the results of step c. to insure that particles are detectable.

3.2 Test setup. The area in which the PIND system is used shall be carefully selected to avoid
external interference from electrical and mechanical noise which will decrease the effectiveness of
the test.

a. Set audio osc111ator to 27 %1 Hz.
b. Adﬂusg audio amplifier to produce 3-5g (.07"(1.78mm)~-.14"(3.56mm) displacement) at shaker
C. ead.
Check machanical and electrical systems to minimize background noise. Background noise
shall not increase more than 3 dB when shaker is placed in operation (except shaker
reversal noise) and total system noise sha1] not exceed 20 mV. Adjust oscilloscope

METHOD 217 _
1 April 1980
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trace to less than 4 divisions displacement and center shaker reversal noise as shown on
figure 217-2a, No other noise spikes shall be detectable.

d. Adjust audio output to comfortable Tevel.

e. With calibration unit mounted on shaker verify proper oscilloscope and system sensitivity
to produce random noise spikes of 40 mV minimum (figure 217-2¢).

3.3 Test procedure.

3.3.1 Degausing. Devices not incorporating permanent magnets and devices being tested prior to
final magnetization shall be degaused prior to PIND testing.

3.3.2 Lead protection. When a device incorporates relatively long and flexible Teads, the leads
shall be suitablely restrained from striking the shaker/fixture or striking each other during test.
Care shall be taken to prevent damage caused by resonance. .

3.3,3 Testing. Mount unit under test in the center of accoustic transducer with largest flat
surface down (paragraph 4b). Energize shaker and monitor for visual and audible evidence of loose

internal material as evidenced by non-periodic noise spikes (figure 217-2c). A single burst of noise .
is cause for rejection whether or not the indication can be repeated.

Allow test to proceed for approximately 5 seconds. If no failure is detected, apply a random accelera-
tion for 3 seconds maximum or 3 to 5 shock pulses (not to exceed the rating of the device) perpendicular
to the axis of vibration (see figure 217-3). Monitor for 5 seconds then repeat random vibration or
shocks and monitor for an additional 5 seconds (30 seconds maximum per axis).

NOTE: If excessive mechanism noise occurs (figure 217-2d) such that particle noise would be
undetectable, the following action may be taken to reduce the noise:

a. Reorient unit by rotation about the shaker axis.
b. Change shaker amplitude within the specified Timits.
¢. Tilt shaker axis off vertical in any direction (not exceeding 30°) to provide a
gravitational side component to the shaker acceleration.
d. With approval of the procuring agency, a different test frequency may be established
for a given device.
.e, Cancel out periodic noise.
If no particle is detected rotate unit to another flat surface providing vibration in a different axis.
Repeat above test for not to exceed 30 seconds. Units shall not be tested with terminals or other
non-cavity portions of the assembly in contact with the transducer.

3.3.4 Marking, If specified (see 4d), those units which successfully pass PIND test shall be
marked "PIND™ on any surface providing existing markings are not obscured.

3.3.5 Failed units. Those units which exhibit either particle noise or excessive mechanism noise
which cannot be eliminated as described in 3.3.3 shall be rejected from the Tot.

4, SUMMARY. The following details are to be specified in the individual specification:

a. Test frequency and acceleration if other than specified. : .
b. Axes of vibration if other than specified. ‘

¢. Test duration if other than specified.

d. Test acceptance marking if specified.

.e@. Frequency and magnitude of random noise generator shall be specified. -

METHOD 217
1 April 1980
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 ACCEPTANCE CRITERIA: 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, Synchronized spike may appear at different Tocations on t1me
base for each unit under test.

b

Particulate noise. Non-synchronized spikes of any magnitude appear random]y and may
disappear as test progresses. Unit is rejectable,

[

Excessive mechanical noise., Synchronized trace masks more than 50% of oscilloscope trace.
Unit 1s rejectable, -

d

FIGURE 217-2. Representative oscilloscope traces.

METHOD 217
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. Unit under test.

Holding fixture.

Holding spring.

Angle indicator & adjustment.
Holding and droping pin.
Droping arm.

MMOoO W
e e o o w

FIGURE 217-3. Shock test fixture.
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CLASS 300
ELECTRICAL-CHARACTERISTICS TESTS
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METHOD 301
DIELECTRIC WITHSTANDING VOLTAGE

1. PURPOSE. The dielectric withstanding voltage test (also called high-potential, over potential,
voltage-breakdown, or dielectric-strength test) consists of the application of a voltage higher than
rated voltage for a specific time between mutually insulated portions of a component part or between
insulated portions and ground, This is used to prove that the component part cah operate safely at its
rated voltage and withstand momentary overpotentials due to switching, surges, and other similar
phenomena, Although this test is often called a voltage breakdown or dielectric-strength test, it is
not intended that {his test cause insulation breakdown or that it be used for detecting corona, rather
it serves to determine whether insulating materials and spacings in the component part are adequate.
When a component part is faulty in theserespects, application of the test voltage will result in either
disruptive discharge or deterioration. Disruptive discharge is evidenced by flashover (surface dis-
charge), sparkover (air discharge), or breakdown (puncture discharge). Deteriorationdue to excessive
leakage currents may change electrical parameters or physical characteristics.

1.1 Precautions. The dielectric withstanding voltage test should be used with caution particular-
ly in inplant quality conformance testing, as even an overpotential less than the breakdown voltage
may 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 test routine, it is recommended that the succeeding tests 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 test voltage is free of recurring transients or high
peaks. Direct potentials are considered less damaging than alternating potentials which are equiva-
lent in ability to detect flaws in design and construction. However, the latter are usually specified
because high alternating potentials are more readily obtainable. Suitable precautions must be taken
to protect test personnel and apparatus because of the high potentials used.

1.2 TFactors affecting use. 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 test voltage; geometry
of the specimen; position of the specimen (particularly oil-filled components); mechanical stresses;
and previous test history. Unless these factors are properly selected as required by the type of
dielectric, or suitable correction factors can be applied, comparison of the results of individual
dielectric withstanding voltage tests may be extremely difficult.

2. APPARATUS.

2.1 High-voltage source. The nature of the potential (ac or dc) shall be as specified. When an
alternating potential is specified, the test voltage provided by the high-voltage source shall be nom-
inally 80 hertz 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 sefting. 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 rms of the test potential. When required, a suitable current-limiting device shall be used to
limit current surges to the value specified.

2,2 Voltage measuring device. A voltmeter shall be used to measure the applied voltage to an
accuracy of at least b percent, unless otherwise specified. When a transformer is used as a high-
voltage source of alternating potential, a voltmeter connected across the primary side or across a
tertiary winding may be used provided it is previously determined that the actual voltage across the
test specimen will be within the allowable tolerance under any normal load condition.

METHOD 301
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2.3 lLeakage current measuring device. When any leakage current requirement is specified,
a suitable method shall be used to measure the leakage current to an accuracy of at least 5 percent
of the specified requirement.

2.4 Fault indicator, Suitable means shall be provided to indicate the occurrence of disruptive
discharge and leakage current in case it is not visually evident in the specimen. The voltage mea-~
suring device of 2,2, the leakage current measuring device of 2.3, or an appropriate indicator light
or an overload protective device may be used for this purpose.

3. PROCEDURE.

3.1 DPreparation. When special preparations or conditions such as special test fixtures, recon-
nections, grounding, isolation, or immersion in water are required, they shall be specified.

3.2 Test voltage. Specimens shall be subjected to a test voltage of the magnitude and nature

(ac or de) specified.

3.3 DPoints of application. The test 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 significant factor.

3.4 Rate of application, The test voltage shall be raised from zero to the specified value as
uniformly as possible, at a rate of approximately 500 volts (rms or dc) per second, unless other-
wise specified, At the option of the manufacturer, the test 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 stresses 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 withstanding voltage
test, the fault indicator shall be monitored for evidence of disruptive discharge and leakage current.
Following 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 detailsaretobe specified in the individual specification:
a. Special preparations or conditions, 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
v 60 seconds (see 3.5).

e. Points of application of test voltage (see 3. 3).
(1) Method of testing specimens with movable parts (see 3. 5).

f. Method of connection of test voltage to specimen, if significant (see 3. 3).
g. Regulation, when applicable (see 2.1).

h. Minimum kilovolt-ampere rating of high-voltage source, if required
(see 2.1), ’

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 3.8). .
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METHOD 302
INSULATION RESISTANCE

1. PURPOSE. This test is to measure the resistance offered by the insulating members of a
component part to an impressed direct voltage tending to produce a leakage of current through or on
the surface of these members. A knowledge of insulation resistances is important, even when the
values are 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-
turb 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 or by direct-
current electrolysis. Insulation-resistance measurements should not be considered the equivalent
of dielectric withstanding voltage or eléctric breakdown tests. A clean, dry insulation may have a
high insulation resistance, and yet possess a mechanical fault that would cause failure in the dielec-
tric 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-
ferent 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 are affected by deter1orat1ve 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 time constant of instrument and measured
circuit, test voltage, previous conditioning, and duration of uninterrupted test voltage application
(electrification time). In connection with this last-named factor, it is characteristic of certain com-
ponents (for example, capacitors and cables) for the current to usually fall from an instantaneous
high value to a steady lower value at a rate of decay which depends on such factors as test voltage,
temperature, insulating materials, capacitance, and external circuit resistance. Consequently, the
measured insulation resistance will increase for an appreciable time 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 aslor 2 mmutes. This shortens the testmg t1me conS1derab1y while still perm1tt1ng

the current versus time curve is known, or suitable correction factors are apphed to these measure-
ments. For certain components, a steady instrument reading may be obtained in a matter of seconds.
When insulation-resistance measurements are made before and after a test, both measurements
should be made under the same conditions.

2. APPARATUS. Insulation-resistance measurements shall be made on an apparatus suitable
for the characteristics 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 test condition letters,
as specified:

“Test condition Test potential
Acccem e eieamm- 100 volts +10%
Bo-coomemaeeama - 500 volts +10%

S Cmmmmm - 1, 000 volts +10%

For inplant quality conformance testing, any voltage may be used provided it is equal to or greater
than the minimum potential allowed by the applicable test condition. Unless otherwise specified, the
measurement error at the insulation-resistance value required shallinot exceed 10 percent, Proper -
guarding techniques shall be used to prevent erroneous readings due to leakage along undesired paths.

METHOD 302
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3. PROCEDURE. When special preparations or conditions such as special test fixtures, recon-
nections, grounding, isoldation, low atmospheric pressure, humidity, or immersion in water are re-
quired, they shall be specified. Insulation-resistance measurements shall be made between the
mutually insulated points or between insulated points and ground, as specified. When electrification
time is a factor, the insulation-resistance measurements shall be made immediately after a 2-min-
ute period of uninterrupted test voltage application, unless otherwise specified. However, if the
instrument-reading indicates that an insulation resistance meets the specified limit, and is steady
or increasing, the test may be terminated before the end of the specified period, When more than
one measurement is specified, subsequent measurements of insulation resistance shall be made
using the same polarity as the initial measurements, ’

‘4, SUMMARY. The following detailsare tobe specified in the individual specification:

a. Test condition letter, or other test potential, if specified (see 2).

b. Special preparations or conditions, if required (see 3).

¢. Points of measurement (see 3).

d. Electrification time, if other than 2 minutes (see 3).

e. 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 resistors, 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 measurementhis made will affect
the final value of resistance. In addition, resistance values may vary with the measuring voltage.

- 2. PROCEDURE. DC resistance shall be measured with a resistance bridge or other suitable
test equipment. The limit of error 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 error in the bridge

. or other test equipment shall not exceed +0.5 percent if the specified tolerance on the measured
resistance is 5 percent), unless otherwise specified. For inplant quality conformance testing, the
accuracy of the measurement shall be such to insure that the resistance value is within the required
tolerance. If a plus or minus tolerance is not specified, the limit of error in the bridge or .other test
equipment shall not exceed +2 percent. The test 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. SUMMARY. The following detailsare tobe specified in the individual specification:
a. Limit of error of measuring apparatus, if other than one-tenth of specified
' tolerance (see 2).

b. Test voltage or current, if applicable (see 2).

¢.. Maximum period of uninterrupted test-voltage application, if other than 5
seconds (see 2).

. ' " METHOD 303
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METHOD 304
RESISTANCE -TEMPERATURE CHARACTERISTIC

1. PURPOSE. It is the purpose of this test to determine the percentage change in direct-current
(de) ohmic resistance from the dc ohmic resistance at the reference temperature,. per unit tempera-

_ ture difference between the test 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 Preparation. Test leads used to connect the specimens to the resistance-measuring devices
shall be firmly fastened to the specimens. Precautions shall be taken to minimize errors in resis~
tance measurement due to such factors as lead resistance, spurious electromotive forces, condensa-
tion of moisture, etc., throughout the range of test 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 first series shall be 25°, 0%, -15°, and -55°C;
the second series shall be 25°, 50°, 75°, 100°, 125°, 200°, 275°, and 350°C. - The tolerance on
each temperature in both series shall be +3°C. The lowest test temperature in the first series, and
the highest test temperature in the second series, shall be as specified. Measurements for each
series of temperatures shall be performed in the order shown without interruption. However, a lapse
of time not to exceed 24 hours is permitted between the end of the first series and the start of the
second series.

2.3 Measurements. The resistance of each specimen shall be measured 30 to 45 minutes after
the chamber temperature has become stable to within +0.5°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 +0.1 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 +1 percent of the temperature
difference between the nominal test temperature and the nominal reference temperature +0.5°C.
Resistance measurements shall be made in accordance with method 303 of this standard.

3. RESULTé. The resistance-temperature characteristic, in percent change in resistance per
degree centigrade, at each test temperature shall be computed as follows:

Ro - R

Resistance-temperature characteristic = __2__1 X100

‘ ' Ri(tg - t1)
Where: :

R1 = resistance at reference temperature (in same series as test

temperature) in ohms,

Ra = resistance at test temperature in ohms.

t{ = reference temperature in degrees celsius.

tg = test temperature in degrees celsius,

4, SUMMARY. The_ following details are tobe specified in the individual specification:
a. Reference temperature, if other than that specified (see 2.2).
b. Lowest and highest test temperature (see 2.2).
¢. Accuracy of temperature measurement if other than that specified (see 2. 3).
METHOD 304
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METHOD 305
CAPACITANCE

1. PURPOSE. The purpose of this test is to measure the capacitance of component parts. Pre-
ferred test frequencies for this measurement are 60 Hz, 120 Hz, 1 kHz, 100 kHz, and 1 MHz,

2. PROCEDURE. The capacitance of the specimen shall be measured at or referred to an am-
bient temperature of 25° C with a capacitance bridge or other suitable method at the frequency speci-=
fied. The inherent accuracy of the measurement shall be (0.5 percent +0. 2 picofarad)
unless otherwise specified. Suitable measurement technique shall be used to minimize errors due
. to 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, it shall be as specified and shall exceed the peak ac voltage
impressed across the specimen; however, the sum of the peak ac and the de voltages shall not exceed
the voltage rating of the specimen.

3. SUMMARY. The following details are tobe specified in the individual specification:
a. Test frequency (see 2).
b. Limit of accuracy, if other than that specified (see 2).

¢. Magnitude of polarizing voltage, if applicable (see 2).
‘ d. Magnitude of AC rms test signal, if applicable (see 2).

f""_——‘————’_—\" METHOD 305
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METHOD 306

QUALITY FACTOR (Q)

1. PURPOSE. The purpose of this test is to measure the quality factor, commonly called @, of
electronic parts 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 of 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 store energy compared to the energy it wastes.
For 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 as the resonant rise in
voltage phenomena., Each of the relationships involving @ mentioned above can be applied to the
direct or indirect measurement of Q.

N 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 shall be made at the specified frequency. Suitable measurement techniques shall be
used to minimize errors 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).

ME THOD 306
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. . o METHOD 307

CONTACT RESISTANCE

1. PURPOSE. The purpose of the contact-resistance test is to determine the resistance offered
to a flow of current during its passage between the electrical-contacting surfaces of connecting com-
ponents, such as plugs, jacks, connectors, and sockets, or between the electrical contacts of cur-
rent-controlling components, such as switches, relays, and circuit breakers. For practical reasons,
lead and terminal resistances may be included in the actual measurement, as well as the contact
resistance proper. In many applications it is required that the contact resistance be low and stable,
so that the voltage drop across the contacts does not affect the accuracy of the general circuit con-
ditions. If large currents are passed thfough high-resistance contacts, excessive energy losses and
dangerous overheating of the contacts may occur.

1.1 Precautions. Contact-resistance values between two contacting surfaces are influenced by
. such factors as the resistivities of the surface materials; contact pressure; area; shape; condition
(including relative cleanliness, smoothness, and hardness) of surfaces; current; open-circuit voltage
appearing at the contacts during interruption of current; temperature; and thermal conductivity of
leads. These factors should be considered in designing test jigs or clamps, or in performing con-
tact-resistance measurements, Contact resistances are usually measured by a 4-terminal procedure,
using a Kelvin bridge, or by the voltmeter-ammeter method. - The test current used is usually the
 maximum rated current for the contacting surfaces involved. In measuring contact resistance, it is
1mportant to keep the specimen free from vibration, and to prevent changes in normal contact pres-
sure which might result from improper application of test jigs or clamps.

2. PROCEDURE. The resistance of the contacts may be measured directly using a Kelvin
bridge, or indirectly using the voltmeter-ammeter method, ammeter-potentiometer method, or other
suitable means. The maximum allowable measurement error shall be 5 percent. The point of mea-
surement shall be the point at which the external leads are normally connected to the terminals.
Connections between the specimens and the measuring apparatus shall be made as specified, using
suitable connecting jigs or clamps, where required. The magnitude of direct current to be passed
through the contacts during the measurement and, when necessary, the maximum open-circuit test
voltage shall be as specified. A series resistor 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.

3. SUMMARY. The following detailsaretobe specified in the individual specification:
a. Method of connection (see 2).
b. Test current (see 2).
¢. Maximum open-circuit test voltage, if applicable (see 2).
- d. Number of activations prior to measurement (see 2),
e. Number of test activations (see 2).

f. Number of measurements per activation (see 2).
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METHOD 308
CURRENT-NOISE TEST FOR FIXED RESISTORS

1. PURPOSE. This resistor noise test method is performed for the purpose of establishing the
"'noisiness' or '"noise quality" of a resistor in order to determine its suitability for use in electronic
circuits having critical noise requirements. This method is intended as a standard reference for the
determination of current noise present in a resistor, for use in an application with specific current-
noise requirements. It is not intended as a general specification requirement. Interference caused

" by the generation of spurious noise signals in parts tends to mask the desired output signal, thus

resulting in loss of information. For low-level audiofrequency and other low-frequency circuits,
where low-noise parts are used, resistors may become an important source of interfering noise.
One source of noise in a resistor is molecular thermal motion which generates a fluctuation voltage
termed "thermal noise.! It is not necessary to determine the magnitude of thermal noise by mea-
surement since the mean-square value of the fluctuation voltage is predictable from Nyquist's equa-
tion, 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 in fluctuation voltage ap-
pears when direct current (dc) is passed through resistive circuit elements, The increase in fluctu-
ation voltage is termed ""excess noise' or "current noise." The magnitude of current noise is de-
pendent upon many inherent properties of the resistor such as resistive material and other factors
such as processing, fabrication, size and shape of resistive element, etc. Since there is no apparent
functional 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 in this test has been designed to evaluate accurately
the "noisiness" or '"noise quality'' of individual resistors in terms of a noise-quality index, The
noise-quality index, expressed in decibels (dB), is a measure of the ratio of the root-mean-square
(rms) value of current-noise voltage, in microvolts (uv), to the applied dc voltage, in volts. The
pass band associated with the noise-quality index is one frequency decade, geometrically centered
at 1, 000 hertz (Hz)., This index is termed the "microvolts-per-volt-in-a-decade' index. In the
design 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 maximum acceptable value of tlie 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 resistors may
be reasonably estimated by measurement of the index of representative groups of resistors using
suitable sampling procedures. Measurements on sample groups tend to have a normal distribution
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,

1.1 Precautions. . Adherence to the ambient temperature specified in 3.1 is emphasized as an
important 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 time no less than four
times the effective time constant of the detector to allow the meter sufficient time to reach at least
98 percent of the representative average value. The effective time constant of the apparatus is nor-
mally adjusted to a value close to-1 second and therefore, a minimum time delay of 4 seconds is
normally required for the noise meter.to indicate a valid average. Immediately after this 4-second
delay, the meter should be read even though it continues to fluctuate as the noise signal varies. Nor-
mally, the operator in 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. APPARATUS. Noise measurements should be made on Quan-Tech Laboratories, Inc. Model
315 Resistor-Noise Test Set, or equal, built in eonformance with specifications recommended by the
National Bureau of Standards (NBS) and detailed in a report entitled "A Recommended Standard Resis-
tor-Noise Test System, " by G.T. Conrad, Jr., N. Newman, and A, P. Stansbury published in the IRE
Transactions of the Professional Group on Component Parts, Volume CP-7, Number 3, September
1960. The NBS-test system provides a means for establishing direct current through the resistor
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under test and measuring the resulting dc voltage and noise voltage appearing at the terminals of the
resistor. These two voltages are indicated simultaneously on scales calibrated in db, Instrumenta-
tion is so arranged that the associated value of the '"microvolts-per-volt-in-a-decade' index may be
readily determined in accordance with 3. 3,

2.1 Test system, The test system shall be as shown in the simplified block diagram on figure
308-1, The dc portion of the system consists of a variable dc power supply and a de¢ vacuum-tube
voltmeter (VIT'VM)., The alternating-current (ac) portion of the system consists of a calibration sig-
nal source and an indicating amplifier. The interconnecting leads, as well as the resistor under
test, should be adequately shielded.

ISOLATION
RESISTOR Rm
POWER SUPPLY o DC VTVM |
30 TO 400 V DC 8
f METER
RESISTOR
UNDER TEST
RT
CALIBRATION AC
SOURCE CALIBRATION imf’l_'l';?:: .——®
1,000 Hz RESISTOR
_[_— THERMOCOUPLE-
| OHM L TYPE METER

FIGURE 308-1, Block diagram of system.

2.1,1 DC measurement considerations. The variable dc power supply furnishes de loading
power through an isolation resistor to the resistor under test. The isolation resistor prevents noise,
appearing at the terminals of the resistor under test, from being severely attenuated by the very low,
parallel impedance presented by the output terminals of the dc power supply. The isolation resistor
must be free of current noise. Quiet wirewound-type resistors are suitable., One of four values for
the isolation resistor, Rm, (1, 000 ohms, 10, 000 ohms, 100, 000 ohms, or 1 megohm(mego)) is
selected, depending on the registance of the resistor under test, RT. The dc voltage appearing
across the resistor under test is indicated by the dc VITVM, The meter has two scales - one show-
ing the dc voltage across the resistor under test, V, and the other indicating the quantity D~20 log V,
indB, The scale simplifies computation of the current-noige index. The choice of value of the dc
voltage is not critical, however to avoid subjecting the resistor under test, and the isolation resis-
tor ag well, to excessive dec power dissipation or voltage, or both, standard nominal values of dc
voltage and values for the isolation resistor are given in table 308-1.

2.1.2 AC measurement considerations. Noise voltage appearing at the terminals of the resis-
tor under test is amplified and its rmg magnitude is shown by the ac¢ indicating amplifier. The indi-
cating amplifier consists of a high~gain, low-noise amplifier, a filter, an rms detector, and an out-
put meter. The filter restricts the frequency response of the amplifier to a flat-top, 1, 000 Hz pass
band, geometrically centered at 1, 000 Hz. The output-meter scale, like that of the dec VTVM, is
calibrated in dB to simplify calculations.
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2,1.3 Calibration technique. The calibration technique consists of first applying a predetermined
value of 1, 000-Hz, sine-wave signal across a 1-ohm resistor located in series with the resistor under
test, and then adjusting the gain of the amplifier, by means of a variable attenuator, until the output
meter deflects to the "calibrate' line. This procedure standardizes the gain of the system and cali-
brates the indicating amplifier. It should be noted that since the calibration setting depends upon the
impedance at 1, 000 Hz of the resistor under test, resistors having the same dc resistance may not
calibrate alike. The resistance of the calibration resistor (1 ohm) is considered negligible compared
to that of any resistor under test (100 ohms to 22 mego); therefore, the effect of the calibration volt-
age appearing at the terminals of a zero-impedance generator located in series with the resistor un-
der test. 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 rms value of
1,000 pv in a decade. Such a signal should produce a reading of 60 dB when the system is properly
cahbrated thus, 0 dB means 1 pv in a decade.

2.2 Synopsis. To summarize, this apparatus provides a measure of the rms value of the cur-
rent-noise voltage generated in the resistor under test and transmitted in a frequency decade, The
calibration technique refers the measured noise voltage to the terminals of an essentially zero-imped-
ance noise-voltage generator located in series with the resistor under test. The noise voltage so
measured, when corrected for the presence of system noise, is the "open circuit" current-noise
voltage of the resistor under test. Since both the current-noise voltage and dc voltage are expressed
in 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.

3. PROCEDURE.,

3.1 Operating conditions. The test shall be performed at an ambient temperature of 25° +2°C,
unless otherwise specified. The specimen under test shall be stabilized at room ambient tempera~
ture prlor to test. No special preparations of the specimen are required other than that its leads be
clean. “Standard operating conditions, based on the resistance value of the specimen to be tested,
are givenintable 308-1. The values of the isolation resistor, Rm, and the dc voltage, V, should be
observed, although they are not critical, because the index is reasonably independent of the values
of the 1solat1on resistor and the dc voltage over a broad range. Therefore, it is not necessary to
obtain the exact value of dc voltage given in table 308-1, rather to set it near the value, and to read
carefully and record its value at the time of the measurement. In no case shall the ratings of the
resistor under test be exceeded.

3.2 Measurements. After the operating conditions have been established, the measurement
operation shall be performed in three steps, as follows:

(1) Calibration (see 3.2.1).

(2) Measurement of system noise (see 3.2.2).

(3) Simultaneous measurement of the dec voltage and the resulting total noise
(see 3.2.3).

Generally, the measurements should be made in the order listed. The precautions in 1.1 should be
observed.

3.2.1 Calibration. The calibration technique (see 2, 1, 3) standardizes the gain of the ac system
for the particular resistor under test. For the noise measurements in steps 2 and 3 which follow,
the sum of the ac attenuator setting and the ac meter reading, in dB, is a direct indication of the
noise present in terms of an ""open-circuit" rms noise voltage appearing across the terminals of the
resistor under test.
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TABLE 308-1. Standard operating conditions.

Resistance Resistors 1/2 "watt and higher Resistors 1/4, 1/8, and 1/10 watt
Resistor | Isolation DC voltage /| DC.power DC voltage 1/ | DC power
under resistor J20 log V(D) (V) dissipation| 20 log V(D) \2) dissipation
test (Rt) (Rm) (Pdc) (Pdc)
Ohms Ohms dB Volts Milliwatts daB Volts Milliwatts
100 1, 000 10.1 3.2 100 10.1 3.2 100
120 1, 000 11.6 3.8 120 10.9 3.5 100
150 1, 000 13.5 4,17 150 11,8 3.9 100
180 1, 000 15.1 6.7 180 12,5 4,2 100
220 1, 000 16.9 7.0 220 13.4 4,17 100
270 1, 000 18.3 8.2 250 14,3 5.2 100
330 1, 000 19.2 9.7 250 15.1 5.7 100
390 1, 000 19.9 9,9 250 15.8 6.2 100
410 1,000 20,7 10.8 250 16.7 6.9 100
560 i, 000 21.4 11.8 250 17.5 7.5 100
680 1, 000 22.3 13.0 250 18.3 8.2 100
820 1, 000 23.1 14,3 250 19.2 9.1 100
1, 000 1, 000 24,0 15.8 250 20.0 10.0 100
1, 200 1, 000 24,8 17.3 250 20,8 11,0 100
1, 500 1,000 | 25.8 19.4 250 21,7 12,2 100
1, 800 1,000 | 26.6 21.2 250 22,5 13.4 100
2, 200 1,000 | 27.4 23.4 250 23.4 14.8 100
2,100 10, 000 28.3 26.0 250 24.3 16.4 100
3, 300 10, 000 29,2 28,17 250 25.2 18,2 100
3, 900 10, 000 29.9 31.2 250 25.9 19.7 100
4, 700 10, 000 30.8 34,3 250 26.7 21,17 100
5, 600 10, 000 31.5 37.4 250 27.5 23.1 100
6, 800 10, 000 32.3 41,2 250 28.3 26.1 100
8,200 10, 000 33.2 45,3 250 29.1 28.6 100
10, 000 10, 000 34,0 50.0 250 30.1 32.0 100
12, 000 10, 000 34.8 54. 8 250 30.9 35.0 100
15,000 | 10,000 | 35.8 61.2 250 31.8 39.0 100
18, 000 10, 000 36.6 67.1 250 32,5 42,0 100
22, 000 10, 000 37.4 4.2 250 33.4 47.0 100
217, 000 0.10 mego| 38.3 82,2 250 34.3 52.0 100 -
33,000 | 0.10 mego] 39.2 90.8 250 35.1 57.0 100
39, 000 0,10 mego| 40.0 98,1 260 35.8 62.0 100
417, 000 0.10 mego| 40.7 108 250 36,17 69.0 100
56, 000 0.10 mego| 41.5 118 250 37.5 75.0 100
68,000 | 0,10 mego| 42.3 130 250 38.3 82.0 100
82, 000 0.10 mego| 43.1 143 250 | 39.2 91.0 100
1/8ee footnote at end of table.
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TABLE 308-1, Standard operating conditions - Continued.

|
Resistors 1/2 watt and higher |Resistors 1/4, 1/8, and 1/10 watt

] |
= Resistance =
] | I I 1 | ]
| Resistor | Isotation | DC voltage | DC power |DC voltage | DC power
| under | resistor |20 log V(D) 1/ |dissipation|20 1og V(D}| 1/ |dissipation|
{test (Rt) = (Rm) ) % (Pdc) i ) % (Pdc)
| 1 | |
l Ohms Ohms [ Volts :Milliwatts l dB Volts Milliwatts
‘0.10 mego 10.10 mego 44,0 158 ] 250 | 40.0 100 100
0.12 mego [0.10 mego 4.8 | 173 250 40.8 | 110 | 100
|0.15 mego }0.10 mego 45.8 | 194 250 41.7 | 122 | 100
0.18 mego 10.10 mego 46.5 212 | 250 | 42.5 134 100
|0.22 mego 10.10 mego 47.5 234 [ 250 | 43.4 148 100
0.27 mego 1.0 mego 38.6 85.0 | 26.8 | 38.6 85.0 26.8
10.33 mego |1.0 mego 40.0 99.0 | 29.7 | 40.0 99.0 29.7
10.39 mego J1.0 mego | 41.0 | 112 ! 32.2 | 41.0 | 112 | 32.2 |
10.47 mego |1.0 mego | 42,1 | 127 | 34.3 | 42.1 | 127 | 34.3
10.56 mego 1.0 mego | 43.1 | 143 | 3.5 | 43.1 | 143 | 36.5
j0.68 mego |1.0 mego | 44,2 | 161 | 38.1 | 44.2 | 161 | 38.1
:0.82 mego {1.0 mego } 45,1 : 180 } 39.5 I 45,1 i 180 } 39.5 =
11.0 mego |1.0 mego | 46.0 | 200 | 4.0 | 46.0 ] 200 j 40,0
|1.2 mego |1.0mego | 46.8 | 218 | 39.6 | 46.8 | 218 | 39,6
1.5mego |1.0mego | 47.6 | 240 ] 8.4 | 47.6 | 240 | 8.4 |
,1.8 mego |1.0mego | 48.0 250 | 34,7 | 48.0 | 280 | 34.7 |
2.2 mego 1.0 mego | 48,0 250 | 28.4 | 48,0 | 250 | 28.4 |
|2.7 mego |1.0mego | 48,0 250 | 232 | 4.0 | 25 | 23.2 |
{3.3 mego [1.0mego | 48.0 | 250 | 18,9 | 48.0 | 25 | 18.9 |
,3.9 mego 1.0 mego | 48.0 250 | 16,0 | 48.0 | 250 | 16.0 |
4,7 mego |l.0mego | 48.0 250 | 13.3 | 48.0 | 250 | 13.3 |
5.6 mego |1.0 mego 48.0 250 | 11.2 | 48.0 | 250 | 11.2 |
6.8 mego |1.0 mego 48,0 250 | 9,2 | 48.0 | 250 | 9.2 |
‘%8.2 mego %1.0 mego 48.0 250 ‘ 7.6 = 48.0 } 250 1 7.6 ‘
110 mego |l.0mego | 48.0 250 | 6.2 | 48.0 | 250 | 6.2 |
112 mego {1.0 mego | 48.0 250 i 5.2 | 48.0 | 250 | 5.2 |
‘I15 mego ll.o mego 48.0 | 250 ] 4.2 | 48,0 | 25 | 4,2 |
118 mego 1.0 mego 48.0 | 250 | 3.5 | 48,0 | 250 ] 3.6 |
|22 mego |1.0 mego l 48.0 250 % 2.8 = 48.0 ‘ 250 ‘ 2.8 ‘

1/ DC voltage across the resistors under test for the measurement of total noise.

3.2.2 System noise (S). System noise is the background noise present when direct current is
not presen% Tn the resistor under test. 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.

3.2.3 Total noise (T). Both the dc voltage and the total noise are measured simutataneously.
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 is given by the sum, D, of the dc attenuator setting and the dc meter reading in dB, D
equals 20 log V, where V is the dc voltage, in volts, applied to the terminals of the resistor
under test. The associated noise measurement indicates the total noise present, i.e., the
ggadratic sum of the system noise and the current noise. This total noise is indicated by T, in
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* 3.3 Oetermination of the “"microvolts-per-volt-in-a-decade™ index. The current-noise index
to be compared WIth the required 1ndex (see 5] shall be computed from the three measured

quantities S, T, and D, in accordance with the following formula:

(Index), in dB = T-f(T-S}-D.

tH{T-5)= - 10log 6 ,O'I%QI\ .

The quantity f(¥-S) is a carrection for the presence of system noise while T is being 2
measured. VYalues of f(T7-S) are given in table 308-2 as a function of T-S, The quantity T-$

represents the indicated increase im noise resultingefron the presence of direct current.

When this increase, T-S, 1s greater than 15.0 dB, then f(T-S) is essentially zero, and T

alone 1s the measure of current noise.

Where:

4, ERRORS. Accuracy and repeatability of determinations of the current-noise index are
influenced by the combined effects of many factors including the following - characteristics
of the test 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 meter deflection. Therefore, in the interest of a better
understanding of the significance of the measurement, a discusston of errors is included.
The error assocfated with the determination of the index is & function of two independent
errors, one a bias-type or constant error, and the other a random-type or variable error.

The bias error is constant for any particular measuring condition, The maximum bias error
introduced by the test set should not exceed 0.4 d8. A conservative estimate of the bias
error introduced by the permissible departure of ambient temperature from 25°C as stated in
3.1, is at most 0.2 dB. The "worst case" bias error for these two factors 1s the sum of
thetr absolute values, 0.6 dB, Although the bias error for any particular measurement is not
known, for purposes of this discussion the "worst case" condition is assumed, and 0.6 dB will
be considered the magnitude of bias error associated with the index. The random error
associated with the tndex is that of the current noise, {F-f(T-5)] . The index will be
considered for two cases; the more simple case where the current noise is relatively large,
f.e., T-$>15,0 dB for which f(T-S)20, and therefore current noise is represented by T alone;
nd the Second case where the current noise is not relatively large and is represented by

-f(T-S}} , with f(T-$) being significant. In either case, the probable error of the index
fs approximately equal to the error component which predominates, whether it be bias error or
randem error. For the first case, the only significant quantity which varies is T, therefore
the random-error component of the index error is equal to the random error asseciated with
the measurement of the tota} noise, T. The random error of T 1s evidenced by fluctuations of
the meter pointer and tends to have a norwal distribution. The magnitude of the probable
random ervor of T cannot be given explicitly because its value is necessarily a function of
the resistor under test and must be detemmined from measurements. The probable random error
of T for different resistors may range from values as low as approximately 0.2 dB to values
as high as several dB in resistors having large noise varfations. For resistors havin? a
probable random error of T Yess than 0.6 dB, the probable error of the index is approximately
equal to the bias error, assuming the bias error is the “worst case," i.e., 0.6 dB, This
means that on the average, one-half of the measurements would have an error no greater than
0.6 d8, On the other hand, when the probable random error of T 1s greater than the bias
error, the probable error of the index is equal to that of T. For the second, case, the
probabte random-error component of the index {s greater than that of T atone, This follows
because the magnftude 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 error of S should be in the order of 0.2 dB, Assuming
that this {s the case, the probable random-error component of the index is approximately
double that of T for the measurement condition T-§ = 3 d8, and approximately four times
that of T for the conditior T-S = 1.5 d8. The 1imft of sensitivity for measurin%; the
current-nofse index is approached as the current noise approaches values too small te
cause an increase as much as 1,0 dB, f.e., T-S equal to 1.0 dB. However, the test
method may serve as a qualitative means for comparing resistors having relatively
low values of currvent noise where T-S is less than 1.0 d8. Another possible source
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of measurement uncertamty is the trarsitory variations in current noise which may immediately
follow application of dec voltage. Certain types of resistors tend.to display very little, if any, trans-
itory variations, whereas other types tend to display such variations to a measurable degree. For
those resistors which exhibit such variations, the current noise usually settles to a more stable value
after a short time, from 1 to several seconds. In some cases, the current-noise variations may
continue to be relatively large and unstable for extended periods of time. Such reS1stors are usually
very noisy. By adhering to the precautions regarding the procedures stated in 1.1, the effects of
such variations on repeated measurements are reduced. S

TABLE 308-2, Correction factor for presence of ""system noise'',

T-S £(T-S) | T-s £(T-S)
dB Correction factor dB Correction factor
1.0 .9 5.4 1.4
1.1 6.5 5.5 1.4
1.2 6.2 5,6 1.4 -
1.3 5.9 5.7 1.3
1.4 5.6 5.8 1.3
1.5 5,3 5.9 1.3
1.6 5.1 6.0 1.2
1.7 4.9 6.1 1.2
1.8 4,7 6.2 1.2
1.9 4.5 6.3 1.1
2.0 4,3 6.4 1.1
2.1 4.1 6.5
2.2 3.9 to } 1.0
2.3 3.8 6.9
2.4 3.6 7.0
2.5 3.5 to 0.9
2.6 3.4 7.3
2.7 3.3 7.4
2.8 3.2 to } 0.8
2.9 3.1 7.9
3.0 3.0 8,0
3.1 2.9 o 0.7
3.2 2.8 8.5
3.3 2.7 8.6
3.4 2.6 0 } 0.6
3.5 2.5 9.3
3.6 2.4 9.4
3.7 2.4 “to } 0.5
3.8 2.3 9.9
3.9 2.2 10.0
4.0 2.2 - to } 0.41
4,1 2.1 11.5 :
4.2 2.0 11,6
4.3 2.0 0 } 0.3
4.4 1.9 12,7
4,5 1.9 12,8
4,6 1.8 0. } 0.2
4.7 1.8 14.5
4.8 1,7 14.6
4,9 1.7 to } 0.1
5.0 1.6 15.0
5.1 1.6 M15. 0 =o
5.2 1.5
5.3 1.5
METHOD 308
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5, SUMMARY. The following requirement and detailsaretobeprovided when this method is
specified:

a. Required values of the "microvolts-per~volt-in-a~-decade' index (see 3. 3).
b. Ambient temperature, if other than that specified (see 3. 1).

¢. Value of d;: voltage, if other than those stated in‘table 308-1 (see 2,1.1
and 3,1).
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. METHOD 309

VOLTAGE COEFFICIENT OF RESISTANCE DETERMINATION PROCEDURE

1, PURPOSE. Certain types of resistors exhibit a variation of resistance with changes in voltage
across the resistor. This is a measurable characteristic; a test to determine the magnitude of such a
characteristic is the Voltage Coefficient of Resistance Determination Procedure.

2. PROCEDURE. The voltage coefficient is applicable only to resistors of 1, 000 ohms and over..
Unless otherwise spec1f1ed 1n the individual specification, all measurements and tests shall be made
at a temperature of 25° +5°C. Adjust the resistance measuring device to apply 0.1 X rated continu-
. ous working voltage to the resistor. Measure the resistance by applying this voltage intermittently
for not more than the total of 0.5 seconds in any 5-second interval, Readjust the resistance measur-
ing device to apply 1.0 X rated continuous working voltage to the resistor and repeat the above inter-
mittent measuring procedure. Compute the Voltage Coefficient (VC) as follows:

(R-r) 100
vC = ———
0.9 Er
Where:
R = Resistance at rated continuous working voltage.
r = Resistance at 0,1 rated continuous working voltage.
E = Rated continuous working voltage.

3. PRECAUTIONS. Adherence to 2, applying voltage intermittently for not more than the total
of 0.5 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 resistors

‘ exhibit a variation of resistance with changes in potential difference, this effect being separate and
distinet from the change in resistance due to heating effect whether from applied voltage or ambient

conditions.
4, SUMMARY. The following detail is to be specified in the individual specification:

“The continuous working voltage (see 2).

METHOD 309
27" May 1965
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METHOD 310
CONTACT-CHATTER MONITORING

1. PURPOSE, This test is conducted for the purpose of detecting contact-chatter in electrical
and electronic component parts having movable electrical contacts, such as relays, switches, circuit
breakers, etc., 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 vibration, shock, or acceleration. This test 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 are two test-circuits: A (see 3.1), 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
of 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 tests. The
test-circuits listed herein are "recommended" reference circuits. Any comparable test-circuit which
meets the test 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 opening of normally-closed contacts or false closures of normally-opened
contacts (see figure 310-1). Test-circuit A should not be specified for specimens whose capability
includes low-level or dry-circuit ratings (10 milliamperes or less and 2 volts or less for openings
or closings less than 10 microseconds); since the current through the electrical contacts under test
from the test-circuit may cause arcing, thus damaging the contacts.

2.1.2 Selection of test-circuit B, Test-circuit B is for monitoring test-specimens with a single
set of contacts, for the opening of normally-closed contacts and false closures 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 test specimens.

3. TEST SYSTEMS.

3.1 Test-circuit A. The test circuit shall be the thyratron circuit shown on figure 310-1 or an
approved equivalent circuit. The values for Ry, Cj, and the suppressor grid-cathode voltage, con-
trolled by Ry, principally controls the firing of the thyratron and are so chosen that the thyratron
will fire 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 1-millisecond, it may
be necessary to change the values of Rg, Rg; and Rg.

(a) To monitor normally-closed contacts, the normally-closed contacts are connected
to BP1 and BPg, with switch S1 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 Ry), 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 rise exponentially to + 150 volts
at a rate determined by the preselected time constant of R and C1. As long as
the contacts remain open, the grid potential will continue to rise. If the contacts
remain "open' for longer than the specified interval, the grid potential rises to
the point at which the thyratron conducts and ionizes, thus lighting DSy. Since,
in a thyratron, the grid loses control of conduction as soon as the tube conducts,
the contacts being monitored can reclose at any time thereafter without affecting
the monitoring circuit, Thus, lamp DS{ will remain "on' until the thyratron is
manually reset by operation of switch Sa. 2
METHOD 310
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(b) To monitor normally-open contacts for false closures, it is necessary to operate ‘
switch Sy 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 BPq and BP9 and the connection is made, these contacts
"close." At contact closure, voltage is applied to the charging circuit, starting
a build-up in the same manner as described in (a) for normally-closed contacts.
At the conclusion of the test, if lamp DSy is "off, "' then there has been a no-
chatter interval exceeding the specified duration; if the lamp is "on, " 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 Sg.

3.1,1 Calibration procedure for test-circuit A. The calibration-circuit shown on figure 310-2
may be used to calibrate the monitoring-circuit shown on figure 310-1 by using the following proce-
dure; .

a. Make the proper connections of the monitoring-circuit to the calibration-circuit
as shown, and set switch S1 to position A,

b. Calibrate the oscilloscopé triggering input as follows:

(1) Set switch S4 to position A, so that the trigger input is connected to

the Y-axis input of the oscilloscope.
(2) Set the time-base control of the oscilloscope for approximately

20-percent of the time~duration for which the calibration is

being made, .
(3) Set the Y-amplitude of the oscilloscope for 1-~volt per centimeter,
(4) Set the friggering coupling to ac sensitivity. ‘
(6) Open the switch S3 and adjust the triggering level and stability

control so that the trace on the oscilloscope will trigger at

0. 5-volt or less., The closer the trigger-level is to zero,

the greater the accuracy of calibration.

¢. Set switch S4 to position B, so that the Y-axis input of the oscilloscope is
connected through capacitor C4 to the plate of the thyratron in the test
circuit,

d. Close switch S3.

e. Set the Y-amplitude of the oscilloscope for a usable display, and the time-base
ag in preceding (b) (2). .

f. Depress monitor-circuit reset switch Sg of figure 310-1 to set the circuit in
the "ready' position, i.e., with the circuit being calibrated and lamp DS1
extinguished,

g. Open switch S3; the obgerved trace of the oscilloscope should move across the
screen at a positive amplitude until it is deflected downward by the negative
pulse created when the thyratron fires, The time interval between the
start of the {race and the negative pulse is the detection time. Adjust Ry
of figure 310-1 to the time-duration specified in the individual specification.
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S R, : 150V
NN~ @+

@
OA POSITION

(NORMALLY CLOSED) Sp

BP, >——

)|
7
0

6.3 VOLTS R
Rg Re
Y
____I_ 1I50VDC
- 1%
Resistors Capacitors

R] — 35K 1/2W 1% (see note 1)

Ry - 27K 1/2W 5%
Rs - 47K 1W 5%
. Ry - 200K 1/2W 5%
R; — 70K TW 5%
R, — 2.4K W 5%

Ry - 5K W
Rg - 500 1/2W 5%
NOTES:

v

C] — .0022pF, 600 VDCW (see note 1)

Miscellaneous

DS1- NE-51

S1 - DPDT

S - SPSTNC 125V 1 amp (push)

1 - JAN-5727/2D21W

1. These values are to be chosen fo obfum the desired time-duration for ihe applicable
test condition (see 4.3). These purhculur values are applicable to 10 microseconds

hme-duruhon only.

FIGURE 310-1. Test-circuit A; Monitor circuit for contact-opening and elosing.
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DETECTION
ITIME!

— O

TRIGGER

TO BPZ —) l T - 'e)
o O
MERCURY

SWITCH OSCILLO~

SCOPE
TO BP| --— O-

s © ®
Y AXIS

7
TO BP;~e [

NOTE:
The oscilloscope shall have an accuracy of £3 percent or better on time base
and have provision for external triggering.

FIGURE 310-2, Calibration circuit for test-circuit A.
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3.2 Test-circuit B, The monitor-circuit shown on figure 310-3 permits detection of contact-
chatter of closed contacts and false closure of open contacts, independently or simultaneously. The
low. contact-load levels (see 2.1.2) insure that there will be no arcing of the contacts during monitor-
ing. :

a. The chatter portion of figure 310-3, resistors Rg and R4 form a voltage divider
with their junction at +2 volts. The closed contacts of the component under
test, short-circuit R4 and place the base of transistor amplifier Q1 to ground
potent1al When the contacts under test ""chatter' (open), resistor R4 is no

* ' longer short-circuited and capacitor €1 starts to charge through R2 and R7 to
4+2 volts. The time necessary for C1 to charge to the correct bias-level is
‘determined by the resistance of R and R7 and the capacitance value of C1. As

. transistor Q1 draws current through the gage of SCRy, the unit will fire and

' turn-on lamp DSj. Since in a silicon-controlled rectifier, the gate loses con-

trol after it is turned "on, " the contacts can reclose at any time thereafter
without affecting the monitoring circuit. The time-delay, before turn-on, can
be adjusted by varying Rg and selecting the capacitance value of C1. (For
example: C1 = .002 y Fgives a 10-microsecond open-contact time. )

b. In the false-make portion of figure 310-3, transistor-amplifier Qg is normally "on"

" with the gate of SCRy being effectlvely held at ground potential by the low-output
impedance of transistor Qg. When a "'false-make" occurs, the base of Qg
transistor is grounded, turning Q2 "off." This allows the gate of the SCRg, which
is tied to the collector of transistor @2, to rise to +12 wvolts. The rate of in-
crease is determined by the value of C2 and Rg. (For example: Cg = .002 uF
gives a 10-microsecond false-make time.) When the voltage reaches the gate
turn-on level of SCRg, lamp DSg will light, indicating a false closure of the
open contacts.

"¢. When this circuit is being used to simultaneously monitor both the open and
closed contacts of a double set of contacts:

(1) 1t DSy "lights, " it is an indication of contact chatter.

(2) 1If DS1 and DS2 “lights, " it is an indication 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 DSy "lights, " it is an indication of bridging.

d. Restoration of the circuit for an md1cat1on of failure is accomplished by the
operation of Si.

3.2.1 Calibration procedure for test-circuit B. The calibration-circuit shown on figure 310-4
. may 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) BP1 and BP, for contact-chatter calibration.
(2) BP1 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, as

follows:
‘ ‘ (1) For contact-chatter calibration - negative pulse.
(2) For false contact-make calibration - positive pulse.

(3) Pulse width for either of the preceding (1) or (2) equal to the required
detection time.
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CHATTER FALSE MAKE
RESET
DS DSo Y +
€ 3t (o g »
+ 1%
(o
jscnz

—-=C

L 4 @ L 4 L 4 l
NORMALLY NORMALLY —
TO MOVEABLE O CLOSED O O OPEN
CONTACT BP| BP> BP3 .
C], Cz — Choose for specified time (see note 1) R6 — 1000 Ohms 1/4W, 5%
DSy, DSy — No, 344 Lamp Ry — 100 Ohms 1/4W, 5%
Ry =750 Ohms 1/4W, 5% Rg - 200 Ohms Pot.
Ry~ 2000 Ohms Pot, Q. Q, - 2N332A or equivalent
R3, Rs - 10,000 Ohms 1/4W, 5% SCRy, SCR9 — 2N1595 or equivalent
R4 - 2500 Ohms 1/4W, 5% $1 - SPST NC Push «
NOTE: -
T Use .0022 pFfor 10 microsecond time-duration, Other time-duration will require larger
capacitors, : :

FIGURE 310-3. Test-circuit B; Monitor circuit for contaét-chdtter and false closures.
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£
TO BP2
CRj a, _ — OR BP3
SQUARE WAVE T < 2N1613
PULSE GENERATOR (V. 07V
ats=
0SCILLO-
SCOPE
‘O
Q
© ——9¢- l . —~ 70 BP
CR|-CRYSTAL DIODE HAVING % TO I VOLT
FORWARD VOLTAGE RATING
£
- | o |
I - [ - |
| FALSE-MAKE | l. CHATTER |
DETECTION | | DETECTION |
I TIME | OFF TIME | TIME
+5V | T—— —f
— —
NOTES:

1. The square-wave pulse generator and oscilloscope shall have an accuracy
of +3 percent or better.
2. The ratio of off-time to detection-time shall be 10:1 or better.

FIGURE 310-4. Calibration circuit for test-circuit B.
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c. If DSy or DSy (as applicable) "lights, " adjust R2 or Rg until the light is )
extinguished. ‘

'd. Slowly adjust Rg and Rg (as applicable) to the time-duration specified in the
individual specification, as indicated by the first point at which DSi or ’
DSg "lights. " :

4, PROCEDURE.

4.1 Preparation. The monitor-circuits of figures 310-1 and 310-3 shall be calibrated, immedi-
ately prior to use, using the applicable calibration-circuit (see figures 310-2 and 310 4, respectlve-
ly). The calibration-circuit shall then be dmconnected from the monitoring-circuit. -

4.2 Points of connection. The contacts of the test-specimen being monitored shall be connected
to points BP1 and BPy for test circuit A for both contact-chatter and false~make contact conditions.
For test circuit B, the points of connection shall be BP1 and BPy for contact-chatter condition and
to points BPj and BP3 for false-make contact condition. The test specimen shall then be subjected
to the shock, vibration, acceleration, or other environmental test during which this contact-chatter
monitoring test method is to be used. If specified in the individual specification, test specimens
having normally-closed contacts may be wired in series to monitor for opening of contacts, and
those having normally-open contacts may be wired in parallel to monitor for closing of contacts. In
this case, if contact opening or closing is indicated, it will then be necessary to reset each test
specimen separately and monitor it individually to determine which one is defective.

4.3 Test conditions. Test specimens shall be subjected to one of the following test conditions, as
specified in the individual specification:

Test condition Time duration
Aceomamecaeaaa 10 microseconds St
= S - —————- 100 microseconds
oS 1 millisecond
o J S 5 milliseconds
B I 20 milliseconds

5. SUMMARY. The following details are tobe specified in the individual specification:
a. 'Test_ circuit letter (see 2,1, 3.1, and 3.2).

b. Test condition letter for maximum allowable time-duration of contact-iopening
or closing, as applicable (see 4. 3)..

.¢.  Whether series-connection {of normally-blosed contact test-specimens) or
parallel-connection (of normally-open contact test-specimens) may be
allowed (see 4.2). -
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METHOD 311
LIFE, LOW LEVEL SWITCHING

1. PURPOSE. This test 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 so that the re-
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 resistance can only be affected by changes in
the contacts caused by mechanical action on the contacts, Electrical loads, which result in arcing
across electrical contacts, affect contact surfaces 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 are to be applied to different pairs 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 films as a function of their environment, the contacts are tested in an
environment similar to that in which they are used. This test in no way reflects the contact capa-
bility in the intermediate or "minimum" current area and shall not be considered as a substitute for
testing in this area 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 at 10 milliamperes maximum. Open-circuit voltage is defined as the
voltage that would-appear at 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 resistor (such as a shunt resistor 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,

-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 time contacts are closed. The apparatus
shall provide and record, either manually or automatically, the following information:

a. Number of contact closures with contact load applied. :

b. If required, number of times the contacts have performed as specified
prior to the first failure to perform as specified.

c¢. Number of times the contacts have failed to perform as specified, i.e.,
the number of "misses."

d. 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 for the number of cycles specified at
the specified cycling raté with the required test load (see 2) applied. The contact re81stance shall
be continuously monitored using the apparatus in 2.1 and 2. 2.
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4, SUMMARY. The following detailsare tuobe spucified in the individual specification;

a. If applicable, specify environment, e.g., temperature, humidity, pressure,
composition of atmosphere, and any other special environmental conditions

(see 1),

b. Number of "misses" allowed which will be considered a failure (see 2).

¢. Maximum contact resistance allowed (see 2. 1).

d. If monitoring of contacts for sticking is not applicable (see 2. 2).

e. Number of cycles of operation and cycling rate (see 3).
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METHOD 312

INTERMEDIATE CURRENT SWITCHING

1. PURPOSE. This test is conducted for the purpose of determining the electrical contact
reliability of such items as electromechanical relays, switches, etc., under intermediate current
(formerly known as "minimum current") switching conditions under which the contacts operate. An
Jdntermediate current switching circuit is one in which there is insufficient voltage and stored energy
to cause contact arcing during opening or 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 or other film on the contacts or provide localized melting at the point of contact,
so that contact resistance does not rise drastically. Without this arcing of the ¢ontacts, oxides and
other contaminant films can build up on contacts in component parts which have not been sealed
adequately or which have contaminating materials and vapors trapped within the enclosure due to
improper manufacturing techniques. Such contacts will develop unacceptably high contact resistance
under intermediate current loads, unless the contact force and wipe are sufficiently heavy to over-
come any 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 all 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.

2. PRECAUTIONS. Full rated load and low-level life tests are not a substitute for the inter-
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 parts, such as "low-level to full ratedload'ghall not be used in specifications, unless inter-
mediate current switching capability has been demonstrated by the requirement for testing by this
method.

CAUTION. A low-level run-in test is not equivalent to intermediate current testing and
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 cyeling the con-~
tacts at the rate specified. Resistive load voltage shall be applied to the contacts and shall be 3.0 to
10.0 volts dc at 100 + 10,0 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 pairs 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 times contacts have performed as specified prior to failure to
perform as specified.

ic. Sticking of contacts, when intended to be in the "open" condition, unless otherwise
specified. Sticking of contacts shall be defined as any failure of closed contacts to
open as required during the cyecling, or indication across such contacts of less than
90 percent of the applied open-circuit contact voltage.
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4, PROCEDURE, Each pair of contacts shall be operated for 25, 000 cycles (see note below) at
the specified cycling rate. The duty cycle shall be approximately 50 percent "on" and 50 percent
"off"'. The component parts shall be tested in a temperature chamber at the rated maximum ambient
operating temperature with the required test load (see 3.1). When specified, the final half of the
test cycles shall be tested at room ambient temperature, Each pair of contacts shall be individually
monitored on each operation for failure-to-break (FTB) and for failure-to-make (FTM) the test load,
using the apparatus in 3.1 and 3.2, FTB shall be defined as a voltage drop across the contacts of
less than 90 percent of the applied voltage when the contacts are intended to be open. FTM shall be .
defined as a voltage drop across the contacts greater than 0, 1 times the maximum allowable contact
resistance (in ohms), when the contacts are intended to be closed. The voltage drop across the
contacts shall be monitored for at least 50 percent of the time the contacts are closed and for at least
50 percent of the time the contacts are open, unless the monitoring apparatus can be demonstrated
to be capable of settling to a stable reading in a shorter period of time. Any FTB or FTM shall either
be recorded or shall automatically stop the actuating apparatus,

NOTE: Because the test is conducted for only 25, 000 operations, it must not be inferred
that the relays or switches, so tested, are 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 eycles
specified,

5. SUMMARY. The following details are to be specified in the individual specification:

a. Maximum contact resistance allowed (see 3.1).

b. Coil energizing voltage (see 3.1).

¢. Cycling rate (see 3.1).

d. Contact bounce, if applicable (see 3.2). .

e. If monitoring of contacts for sticking is not applicable (see 3.2(c)).

f. Whether final half of eycles is to be tested at room ambient temperature (see 4).
g. Rated maximum operating ambient temperature (see 4).
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