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2. The following methods are to be added : 
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-- 
New netho& 

210 24 Sep 1962 
211 30 July 1962 

3. The following is a ciimulative list of earlier chances: 
Naw mgr Dato suprrr#lrd pw. &ta 

3 18 Bray 1962 3 (Numerical Index of Test Methods) 4 April 1962 
3 4 April 1962 S (Numerical Index of Test Methods) 29 November 1961 
8 29 November 1961 S (Numerical Index of Test Methods) 14 March 1960 
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N w  maiho& 

112 
111 
208 
209 
308 . 

. .  

DIk 

29 November 1961 
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18 May 1962 
29 November 1961 

4 April 1962 

4. Retain this notice and insert before the table of contents. 

6. Holder of MILSTD-2OZB will ver:fy that Page changes and new methods indicated 
above have been entered and will destroy the previous notice. Activities which stock these 
notices for issue are warned that each notice, together with its appended revised pages, 
is in effect a separate publication to be retained until the military standard is completely re- 
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1. The following page of MIL-STD-202B has been revised and supersedes the page 
listed below: 

N6W QUiW Dats Superseded page Date 

8 18 May 1962 3 (Numerical index of 4 April 1962 
Test Methods) 

2. The following method is to be added: 
N m  rnsthod Date 

209 18 May 1962 

3. The following is a cumulative list of earlier changes: 
Ncw paae Date Supereeded pans Date 

3 4 April 1962 3 (Numerical 'Index 29 November 1961 

a, 29 November 1961 3 (Numerical Index 14 March 1960 

4 4 April 1982 4 (Method 106A) S1 May 1967 
3 4 April 1962 3 (Method 109) 14 March 1960 
2 4 April 1962 2 (Method 2028) 24 October 1956 

of Test Methods) 

of Test Methods) 

N6W m6thodi Date 

112 ........................................ 4 April 1962 
111 ........................................ 29 November 1961 
208 ........................................ 29 November 1961 
308 ........................................ 29 November 1961 

4. Retain this notice and insert before the table of contents. 

5. Holder of MILSTD-2OZB will verify that page changes and n w m thods in- 
dicated above have been entered and will destroy the previous notice. Activities which 
stock these notices for issue are warned that each notice, together with its appended 
revised pages, is in effect a separate publication to be retained until the F l i t a ry  
standard is completely revised or canceled, 
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M1 L-§Tb282 5 
Nofice 1 
29 November 1961 

TEST METHODS FOR ELECTRONIC AND 

ELECTROCAL COMPQNENT PARTS . 

T.0 ALL ACTIVITIES : L 

1. The following page of MIGSTD-202B has been revised and supersedes the page 
listed: * 

New page D a b  Suparaeded Data 
Pago 

3 29 November 1961 3 14 March 1960 

c1 
2. The following mathods are .to be added: 

NEW method Data 

111 29 November 1961 
208 29 November 1961 
308 29 N0vembe.r 1961 

2. Retain this notice and insert before the table of contents. 
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MbL-STD-202B 
14 March 19óO . 

ARMED FORCES SUPPLY SUPPORT CENTER 
WASHINGTON 25, D. C. 

Test Methods for Electronic 
and Electrical Camponent Parts 
MIGSTD-202B 14 March 1960 

1. "his standard has been approved by the Department of Defense and is mandatory 
for use by the Departments of the Army, the Navy, and the Air Force, effective 14 March 
1960. 

2. In accordance with established procedure, the Sisgnd Corps, Bureau of Ships, and 
Air Force have been designated as Army-Navy-Air Force custodians of this standard. 

3. Recommended corrections, additions, or deletions should be addressed to the Stafid- 
ardization Division, Armed Forces Supply Support Center, Tempo X, Washington 25, D. C. 
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Mll-STD-202B 
14 March 19óû 

1. INTRODUCTION 
1.1 Scope. This standard establishes uni- 

form methods for testing electronic and elec- 
trical component parts, including basic en- 
vironmental tests to determine resistance to 
deleterious effects of natural elements and 
conditions surrounding military operations, 
and physical and electrical tests. Por the 
purpose of this standard, the term “com- 
ponent parts” includes such items as capaci- 
tors, resistors, switches, relays, transform- 
ers, and jacks, This standard is intended to 
apply only to  small parts, such as transform- 
ers 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 pur- 
poses : 

(a, To specify suitable conditions ob- 
tainable in the laboratory which 
give test results equivalent to the 
actual service conditions existing 
in the field, and to obtain repro- 
ducibility of the results of tests. 
The tests described herein are 
not to  be interpreted as an ex- 
act 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 loca- 
tion is an actual service test at 
that point. 

(b) To describe in one standard all of 
the test methods of a similar 
character which now appear in 
the various joint-services elec- 
tronic and electrical component- 
parts specifications, so that these 
methods may be kept uniform 
and thus result in conservation 
of equipment, man-hours, and 
testing facilities. In achieving 
this objective, it is necessary to 
make each of the general tests 

adaptable to a broad range of 
electronic and eiectrical compo- 
nent parts. 

(c) The test methods described herein 
for environmental, physical, and 
electrical testing of electrical and 
electronic parts shall also apply, 
when applicable, to parts not cov- 
ered by an approved military 
specification, military sheet-form 
standard, specification sheet, or 
drawing. 

1.2 Numbering system. The test methods 
are designated .by numbers assigned in ac- 
cordance with the following system : 

1.2.1 Class of tests. The tests are divided 
into three classes : Test methods numbered 
101 to 199, inchive,  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 tem. 
perature-cycling test method is 102 ; the first 
revision of that method is 102A, the second 
revision, .102B, etc. 

1.3 Method of reference. When applicable, 
test methods contained herein shall be ref- 
erenced 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 specifica- 
tions which refer to this standard, the letter 
following the method number shall not be 
used when referencing test methods. For 
example, use 102, not 102A. 
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3.1 Tcst rcr:uirements. The requirements 
\y]. l i ~ i ~  : ..I, ri-iiist hc met by the component pc~r'is 
: z ~ , j ~ d , c d  to t h  test methods dcscribcd 
iìc,.yy* , c ; y - .  . . ,.cl I in the indivilxal s;ieci i;- 
c;;Liíixs, as :i;,;.l.cnb?e, s a d  the tests slinll :J(: 

z:,idicd as spxified thcrcin. Whenever this 
shicinrcl coiifiicts with the individual specifi- 
cation, the latter shall govern. 

.^ . ,, 

2.2 Test conditions. Unless otherwise 
spccificd herein. or in the individual specifi- 
cation, all measurements and tests shall be 
made at  room ambient temperature, atmos- 
pheric pressure, and relative humidity. 
Whenever these conditions must (be closely 
controlled in order to obtain reproducible 
results, reference temperature, relative hu- 
midity, and atmospheric pressure conditions 
oî  %OC. (73.4OF.), 50 percent, and 30 inches 
of mercury respectively, shall be specified, 
together with whatever tolerances are re- 
quired to obtain the desired precision of 
measurement. 

2.2.1 Permissible tcnperntvrn vcrìntion in 
environmcntal clxmbcrs .  \Viicr: cli:in:!x~-s 
are used, specinmis under tcst sk i l l  be 
located oìily wit.iiiiì 'Lhe \\*~rkh;g arc;: clc5;ìcU 
as foilowu : 

(a) Time variation \vi t h i n worki:ig 
area: The coriti.uk f o i  tlic cii:mi- 
ber shall be capable of niriintain- 
ing the tcmpcrabure 01 any siiigle 
reference point within the worli- 
ing area within =t2OC. 

(b) Space variation w i t li i n worlting 
area: Chambers shall be so con- 
structed .hat, at any given time, 
the temperature of any point 
within the working area shall not 
deviate more than 3OC. from the 
reference point, except for the 
immediate vicinity of speciinens 
generating heat. 
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I_ 

Methsd 
No. 

_I_ 

1OlA 
102h 
103.4 
104A 
105B 
10GA 
107A 
108 

109 . 
110 
111 

1 I12 

201 A 
202h 

203 
zoa h 
206B 
200 
207 
208 
209 
210 
211 

301 

302 
303 
304 

3F5 
306 
307 
303 

- 

MIbSTb202B 
Notice 4 
24 September 1962 

3, NUMERICAL INDEX. OF TEST METHODS 

Dah 

24 Oct. 19% 
24 oct. 1956 
24 Oct. i956 
24 Oct. 195G 
14 Mar. I960 

14 Mar. 1960 
14 Mnr. 1960 

14 Mnr. 1960 
î 4  Mar. 19!N 
20 Nov. 1961 

4 APT. 1962 

31 hitby 1087 

24 Oct. 1956 
24 Oct. 1056 

24 OcR 1966 
14 Mar. 1960 
24 Apr. 1959 
14 hlar. 19GO 
14 Mar. IOGO 
29 Xov. 19GL 
18 Síay 1062 

30 July l9U2 
24 S C ~ ,  IOU2 

8 Feb. 1956 

8 Feb. 1956 
O Feb. 1956 

24 Oct, 1956 

24 oct. 1956 
24 Oct. 1956 
24 Oct. 1950 
20 Nov. 1961 

- 

Tltle 

Enuironmmlal Icrlo 
(100 clarss) 

6aIt spray (corrosion). 
Temperature cycling. 
Humillity (atedy state). 
Imniersion. 
Barometric pressure 
Moisture resistance. 
Thcrmnl shock 
Life (at clev~tecì ambient 

Ihplwion 
Fand nad (lust. 
Flnmmnbility (external 

Scnl. 

tein:i?rature). 

flame). 

Physical-ch<nractm*s!ia 
tests (200 class) 

Vibrntion. 
Shock (spimenri weighing 

not moro than 4 porn&). 
Random drop. 
Vibrnticn, high frequcncy. 
Shock, mcdium impact. 
Li fe (rotn:ioqal). 
IIigli-impact shock. 
S~lderability. 
It iiiiiogrnpliic inspection. 
Itesiutnncc to coldoring heat. 
Teriiiinnl atrength. 

E'¿eL.trical-characlcribli~ 
tesla (3ûû claaa) 

Dielectric withstanding 

Insiilntion resistance. 
DC resistance. 
Re&tancc-temperature 

characteristic. 
C a p a d  nnce. 
Quality fartor (Q). 
Cont RC t resis tance. 
Current-noise test for fixed 

vol tage. 

resistors. 

Sur ,rsedeR page S,18 Map 1962, 

(Copies of specificr?tions, standards, drawings, and 
publications required by contractors in connection 
with specific procurement functions should be o b  
tain& from the  pmcuring nctivity o r  as directed by 
the  contracting officer.) 

(Copies of this standard fo r  military use may be 
obtained as indicated in the foreword to, or the wn- 
eral provisions of, the Index of Military Specifica- 
tions and Standards.) 

(The title and identifying syniboi should be s t i p  
ulated when requesting copies nf military standards.) 

Notice. When Government drawings, specifications. 
o r  other da ta  nrc iiscd fo r  any  purpose other than 
in connection with 8 definitely related Government 
procurernent operation, the U:iited States Govern- 
ment thereby incurs no responsibility nor nny obliga- 
tion whatsoever; and the fact  tha t  the Governliient 
may have forrriulnted, furnished, or in any  way sup- 
plied the  said. drawings, specifications, o r  other data 
is not to be regarded by implication or otherwise as 
in any  manner licensing the holder OP any other 
person o r  corporation, o r  conveyirig nny rights or 
permission to manufacture, use, o r  sell nny patented 
invention tha t  may in any  way be related thereto. 

Custodians : Preparing activity: 
Arm y-SigC Army-S igC 
X a v y a h i p s  
Air Force 
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s;.;iz C?l,A.,Y 

1. ?c:r;>osc. ‘ri?« salt-spray :est, in which 
xyciincns arc suIJji.ctcd to a fine mist of salt 
~(j l t i i iû i i ,  lins si?vc:.frl niore 01’ Icss uscifiil pur- 
~ G S C ! S  when iitilizcd with full  rccolpition of 
:is ticficicncicc and limitations. Originally 

:;io:ì tc:st sin;::kLi:iz the eKects of seacoast 
r,kws;i?:cxs o;i n;ctxls. with or  without pro- 
- L,livc ?,. continys, this test has been errone- 
ocsly considered by many as an all-purpose 
nccelcrnted corrosion tcst. which if “with- 
stood successfully” will zuarat+e that 
iiictals or  protcctive coatings will prove sat- 
isfnctory under any corrosive condition. 
E:spci*iciicc has since shown that there is 
scldom a direct relationship 1)etween resist- 
ance to salt-spi~~y cori.osion and resistance to 
~oi*ro :~ ion  in otlicr iiicdin, own hi so-called 
“m::i.inc” atmospheres and ocean water. How- 
ever, some idea of the relative service life 
2nd bchavior of different samples of the 
same (or closely related.) metals or  of pro- 
tective coating--base metal combinations in 
marine and exposed seacoast locations can be 
gained by means of the salt-spray test, pro- 
v i d 4  accum-ulated 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 corre- 
lation tests are also necessary to show the 
degrce of acceleration, if any, produced by 
the laboratory test.) The salt-spray test is 
generally considered unreliable for compar- 
ing the general corrosion resistance of dif- 
ferent kinds of metals or coating-metal 
combinations, or for predicting their com- 
parative service life, The salt-spray test has 
received its widest acceptance as a test for 
evaluating the uniformity (specifically, thick- 
ness and degree of porosity) of protective 
coatings, metallic and nonmetallic, and has 
served this purpose with varying amounts 

?:-<;!>oscd x aìl ficcclci.;itcd I~I~oi.~ttoïy ~0rì-0- 

. of success. In this connection, the test is 
useful for evaluating diíïerent lots of thc 
same product, once some standard Icvcl of 
performance has been established. ‘¡‘he salt- 
spray test is especially helpful as a screen- 
ing test for revealing particularly inferior 
coatings. When used to  check the porosity of 
metallic coatings, the test is niore depend- 
able when applied to coatings which are 
cathodic rather than anodic toward the basic 
metal. This test can RISO be used to detect 
the presence of free iron contaminating the 
surface of another metal, by inspection of 
the corrosion products. The test is essentially 
the same as the salt-spray (fog) tcst de- 
scribed in Federal Specification QQ-M-l51a, 
Metals ; General Specification for Inspection 
of. 

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

Exposure chamber with racks for 

Salt-solution reservoir. 

Means for atomizing the salt solu- 
tion, including suitable nozzles 
and compressed-air supply. 

Chamberiheating means and con- 
trol. 

Means for humidifying the a i r  at a 
temperature above the chamber 
temperature. 

supporting specimens. 

2.1 Chamber. The chamber and all acces- 
sories shall be made of material which will 
not affect the corrosiveness of the fog, such 
as glass, hard rubber, plastic, or  wood other 
than plywood. In addition, all parts which 
come in contact with test specimens shall be 
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M I L - S T D - 2 0 2 B  N O T I C E  4 9999911 0271052 209 

of xmterials thnt will not cause electrolytic 
corrosim. The chamber and accessories s l d l  
be so constructed and arranged that there 
is rio direct impinging of the spray or drip- 
pin% 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 
ve11 teci. 

2.2 Atomizers. The atomizer or atomizers 
used shall be of such desim and construc- 
tion as to produce a finely divided, wet, dense 
fog. 

2.3 Air supply. The compressed air enter- 
ing the atomizers shall be free from all im- 
purities such as oil an( dirt. Means shall be 
provided to humidify and warm the com- 
pressed 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 deposi- 
tion. the air should have a relative humidity 
of at least 85 percent for the 20-percent so- 
lution and between 95 and 98 percent for the 
5-percent solution 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 95OF. (35OC.) and often 
higher. The permissible temperature in- 
creases with increasing volume of air and 
with decreasing heat insulation of the cham- 
ber and temperature of its surroundings. It 
should not exceed a value above which an 
excess of moisture is introduced into the 
chamber (for example, 11O0F. (43.3OC.) at 
an air  pressure of 12 pounds per square 
inch), or a value which makes it impossible 
to meet the requirement for operating tem- 
perature. 

3. Sn‘lt solution. The snlt-soli;tion coneen- 
trztioii shsll bc! 20 percent or 5 percent, as 
specificcl. When no solution conceiitrntion is 
specified, the 20-:wcent soliitioii s M l  be 
uscd. Tho salt used shall bc sodii:in cliloride 
co~tniiiiiig on tlic? dry basis not more t h r i  
0.1 percent of sodium ioditlc, aiid not more 
than 0.3 percent o€ total impurities. The 20- 
percent solution shnll be prcpared by dis- 
solving 20 k 2 parts by n ~ i g l i t  of salt in 80 
parts by weight of distillcd 01- other water. 
The 5-pcrcciit solution shall be prepared by 
dissolving 5 2: 1 parts by wcinht of sait in 
95 parts by weizlit of distillcd or  other 
water. Distilled 01- other water used in the 
preparation of solutions shall cont:iin not 
more than 200 parts per million of total 
solids. The solution clinll be kept free from 
solids by filtration or dccantntion. The solu- 
tion shall be adjusted to and maintnineci at 
a specific gravity of from 1.126 to 1.15‘7 foi. 
the 29-percent solution and 1.0268 to 1.0413 
for the 5-percent solution. The pII shall be 
maintained between 6.5 and 7.2 when meas- 
ured at a temperature between 9 3 O  and 9 ’ i O F .  
(33.9O and 36.1OC.1. Only cp grade hydro- 
chloric acid or sodium hydroxide shall be 
used to adjust the pH. The pH measurement 
shall be made electrometrically using a glass 
electrode with a saturated potassium-chloride 
bridge or by a colorimetric method such as 
bromo-thymol blue, provided the results are 
equivalent to those obtained with the electro- 
metric method. 

A 

4. Preparation of specimens. Specimens 
shall :be given a .minimum of handling, par- 
ticularly on the significant surfaces, and 
shall be prepared for test immediately before 
exposure. Unless otherwise specified, tun- 
coated metallic or metallic-coated specimens 
shall be thoroughly cleaned of oil, dirt, and 
grease as necessary until the surface is free 
from water break. The cleaning methods 
shall not include the use of corrosive solvents 

MET!-:OD 101A 
2Ç October 1956 
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MIL-STD-2026 N O T I C E  4 

nor solvents which deposit either corrosive 
or protective films, nor the use of abrasives 
other than a paste of pure magnesium oxide. 
Syecimcns hnvir,g an organic coatinz shall 
not he solvent cleaned. Those portions o Ï  
~ ; . . - ~ i m c n s  which come in contact with the 
:xi?jort and, m!ess otherwise specified in the 
D'KX of coated specimens or samples, cut 
cc!::cs and surfaces not required to be coated, 
shail be protected with a suitable coating 
of wax or similar substance impervious to 
moisture. 

5. Procediire 

5.1 h a t i o n  of specimens. Unless other- 
mise specified, flat specimens and, where 
practicable, other specimens shall be SUP- 
ported in such a position that the significant 
surface is approximately 1 5 O  from the ver- 
tical and parallel to the principal direction 
o[ Iiorizontal ílow 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 
solution 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, 

5.2 Operating conditions. 

5.2.1 Temperatme. The test shall be con- 
ducted with a temperature in the exposure + 2 O  + IS0 zone maintained at 9 5 ' 4 0 F .  (35O -1.70 
C,) . Satisfactory methods for controlling the 

W 99961933 O273053 i145 

temperature accurately are by housing t!w 
apparatus in a properly controlled coiìstant- 
temperature room, by thoroughly insulating 
the apparatus and preheating the air  to the 
proper temperature prior to  atomization, 
and by jacketing the apparztus and coil- 
trolling the temperature of the water or  of 
the air  used. The use of immersion heaters 
for the purpose OP maintaining the tempera- 
ture within the chamber is prohibited. 

5.2.2 Atontlzntion. The conditions main- 
tained 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 milliliters of solution per 
hour for each 80 square centimeters of hori- 
zontal collecting area (10 centimeters diam- 
eter) based on an  average run of at least 
16 hours. When the 20-percent solution is 
used, the solution thus collected shall have a 
sodium-chloride content of from 18 to 22 per- 
cent (specific gravity of from 1.126 to 1.157 
when measured 7.t a temperature between 
93' and 97'F. (33.9' and 36.1OC.) ). When 
the ti-percent solution is used, the solution 
thus collected shall have a sodium-chloride 
content of from 4 to 6 percent (specific grav- 
ity of from 1.0268 to 1.0413 when measured 
at a temperature between 93O and 97OF. 
(33.9O and 3c>.IoC.) ). At least two clean 
fog-collecting rcccptacles shall be used, one 
placed near m y  nozzle and one placed as far 
as possible from all nozzles. Receptacles shall 
be fastened so thnt they are not shielded by 
specimens and so that no drops of solution 
from specimens or other sources will be col- 
lected. With nozzles made of material non- 
reactive to the salt solution, suitable atom- 
ization 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. 
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(b) OriiGces cjf from 0.02 to  0.03 inch in 

(c) Atomiz::tion of approximately 3 
quarts of the salt solution per 
i 0  cuhic feet of box voiumc per 
%? hGUrS. 

When using large-size boxes having a vol- 
ume ct>nsicie:.nhly in excess of 12 ciii.)ic feet, 
the above conditions may have to  be modi- 
fied in order to meet the requirements for 
operatin;: conditions. 

cl iameter. 
justmei:t of the apparatus arid iiispcction of 
the specimen. 

6. 3Ic:surenienis. At the ci>n1:>!\.”,ion o t  
the esposure period, mensurcmi.::ts s!iall :,G 
made as specificd. To aid in csnini;i;itiori, 
specimens shall be prepared in t!ic lollor- 
ing manner, unless otlierwise spccifixl : SnX 
depxits dis3 be removed by a 2c:itie w i d 1  

or dip in running water not ~~ar:?:cr t h m  
100OF. (37.SOC.) and a !::?if, brusXrh;:, usiiig 
a soft-hair brush 01. plastic-bristle briish. 

5 3  Z,engih of test. The length of the salt- 
spray test shall be that indicated in one of 
the following test conditions, as specified : 
Test condition Longth of tes t  

A .............................. 90 hours 
E .............................. 48 hours 

Unless otherwise specified, the test shall be 
run continuously for the time indicated or 
until definite indication of failure is ob- 
served, with no interruption except for ad- 

7. Summary. The following details must 
be specified in the individual specification : 

(a) Applicable salt solution (sec 3). 

(4) Special mounting and details, if ap- 

(c) Test-condition letter (see 5.3). 

(d) Measurements after exposure (see 

plicable (see 5.1). 

6 )  
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1. i >--.*--.. uc. E i s  test is cocducted for the - i~u..,ucb 1 ,  X--,%. -. ? ,i G: detemining the resistance of a 
.... .. .:. h> 4.y- ' e siiock or' repeated sxrface expo- 
EWCS to  edremcs of hizh aad low tempm- 
tlxes for  cornpxatively short periods of 
fiTc; 2, such as would be experienced when 
e::ci>zxnt or pzts are transferred to arid 
2 - x ~  kcnted siiclters in arctic arcas. These 
curditions mny also be encountered in equip- 
ment operated fntermittently in low-tem- 
perature arezs. It is not required that the 
specixcn reach thermal stability a t  the tem- 
perature of the test chamber during the 
short exposure time specified. Permanent 
chnngcs in operating characteristics and 
p'nysiczl damage produced during tempera- 
turc cycling result principally from varia- 
tions in dimensions and other physical 
properties, and from alternate condensation 
and freezing of atmospheric moisture. 
Eft'ects of temperature cycling include crack- 
ing and delamination of finishes, embedding 
coniPounds, and other materials, opening of 
terminal seals and case seams, and  changes 
in electrical characteristics due to  moisture 
effects or to mechanical displacement of 
conductors or of insulating materials. 

2. Apparatus. Separate chambers shall be 
used for the extreme temperature conditions 
of steps 1 and 3. The air temperature of the 
two chambers shall be held at each of the 
extreme temperatures by means of circula- 
tion and sufficient hot- or cold-chamber 
theimal capacity so that. the ambient tem- 
perature shall reach the specified tempera- 
ture within 2 minutes after the specimens 
have been transferred to the appropriate 
chamber. 

3. Procedure. Specimens shall be placed in 
such a position with respect to the air 

stream thzt there is substantially no obstruc- 
Eon to the flow of air across and around the 
specimen. ?-*en speciczl rnoucting is re- 
quired, it shall be specified. The specimez 
shall then .be subjected to the specified test 
condition of tab!e 102-1, for a total of five 
cycles performed coatinuously. Specimens 
shall not be subjected to forced circulating 
air while being transferred from one cham- 
ber to another. Direct heat conduction to the 
specimen should be minimized. 

TABLE 102-1. Temperature-mJcling test cond&!iW 

Test condition Al Trit condition Bl 
(not preferred) I (not preferred) 

MIL-STD-202B N O T I C E  4 9999933  0273055 T L ô  

MlL-STP2Om 
IS ::.Grch 'io& 

S t e ~  Temperature Time Temwrnture Tima I o c .  liliinutes I oc. I alinute8 

Ted. condition O 1 Teat condition D 
(preferred) (preferred) 

4. Measurements. Specified measurl?ments 
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 returned to 
thermal stabiliS. at room ambient tempera- 
ture following the final cycle. 

5. Summary. The following details must 
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be specified in the individual spccification : (b) Tcst-condition letter (scc 3). 

(a) Special mounting, if applicable (c) Measurements before and a f t e r 
(see 3). cycling (see 4). 

Ob 
24 October 

A 
956 
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MIL-STD-2028 
14 March 1960 

METHOD 103A 
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 envi- 
ronmental test, accomplished by the contin- 
uous exposure of the specimen to high rela- 
tive humidity at an elevated temperature. 
These conditions impose a vapor pressure on 
the material under test which constitutes the 
force behind the moipture migration and 
penetration. Hygioscc >ic materials are sen- 
sitive to moisture, and deteriorate rapidly 
under humid conditions. Absorption of mois- 
ture ¡by many materials results in swelling, 
which destroys their functional utility, and 
causes loss of physical strength and changes 
in other important mechanical properties. 
Insulating materials which absorb moisture 
may suffer degradation of their electrical 
properties. This method, while not neces- 
sarily intended as a simulated tropical test, 
is of use in determining moisture absorption 
of insulating materials. 

2. Procedure. 

2.1 Conditioning. The specimens shall be 
conditioned in a dry oven at a temperature 
of 40° +5OC. for a period of 74 hours. At the 
end of this period, measurements shall be 
made as specified. 

2.2 Chamber. The chamber and accessories 
shall be constructed and arranged in such a 
manner as to avoid condensate dripping on 
the specimens under test, 

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° & 2OC. for the period 

of time indicated in one of the following test 
conditions, as specified : 

Test condition hTtgth Of test 
A - * . . . . . . s.. s a.m.. . 240 hours 
B ........... . ................. 96 hours 

When specified, a direct-current potential of 
100 volts or rated voltage, whichever is less, 
shall be applied to the specimens during the 
exposure period. The length of time for the 
application of voltage and the points of ap- 
plication 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 meas- 
urements shall be performed. 

3.2 After drying period. U y n  completion 
of the exposure period or following measure- 
ments at high humidity if applicable, the 
specimens shall be conditioned at room am- 
bient conditions for a period of 4 hours 
unless otherwise specified, after which the 
specified measurements shall be performed 
at room ambient conditions. 

4. Summary. The following details must 

(a) Measurements a f t e r conditioning 

(b) Test-condition letter (see 2.3). 
(c) The length of time and points of 

application of polarizing voltage, 
if applicable (s?e 2.3). 

1. At high humidity, if appli- 

2. After drying period (see 3.2.). 

be specified in the individual specification : 

(see 2.1). 

(d) Final measurements : 

cable (see 3.1). 

METHOD 103A 
24 October 1956 
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METHOD 104A 
IMMERSION 

t 

1. Purpcise. This test is performed to de- 
termine the effectiveness of the seal of 
component parts. The immersion of the part 
under evaluation into liquid at widely dif- 
ferent temperatures subjects it to thermal 
and mechanical stresses which will raadily 
detect a defective terminal assembly, or a 
partially closed seam or  molded enclosure. 
Defects of these types can result from faulty 
construction or from mechanical damage 
such as might be produced during physical 
or environmental tests. The immersion test 
is generally performed immediately follow- 
ing such tests because it will tend to aggra- 
vate 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 de- 
pendent on the nature of the component part 
under test. When electrical measurements 

t 

t 

are made after immersion cycling to obtain 
evidence of leakage through seals, the use of 
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 de- 
scribed is not intended as a thermal-shock or 
corrosion test, although it may incidentally 
reveal inadequacies in these respects. 

Test 
condition 

A ........ 
a . . . . . . . e  

c .  ....... 

2. Procedure. This test consists of suc- 
cessive cycles of immersions, each cycle con- 
sisting of immersion in a hot bath of fresh 

(tap) water at a temperature of 65°-00 +50 c. 
followed by immersion in a cold bath. The 
number of cycles, duration of each immer- 
sion, and the nature and temperature of the 
cold lbath shall be as indicated in the ap- 
plicable test condition listed in table 104-1, 
as specified. 

Number Duration of Immersion bath 
of cycles each immersion (cold) 

Minwtes 
2 15 Fresh (tap) water ................................. 
2 16 Saturated solution of sodium chloride and water . . . . . I 

5 1  60 ; Saturated solution of sodium chloride and water . . . . . . 

TABLE 104-1. Immersion test  conditùms 

Tcrnper:iture 
of cold bath 

"C 
26 3-10 

25 -5 
-5 
+io  

0*3 

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 
quickly washed and all surfaces wiped or 
air-blasted clean and dry. 

3. Meaurements. Unless otherwise speci- 

fied, 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 must 
be specified in the individual specification : 

METHOD 104A 
24 October 1956 
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(z )  Test-condition letter (see 2). 

(b) Time after final cycle allowed for 
meamrements, if other than that 

s2xifixi (sa 3).  

(c) Xxsurements niter final cycle (see 
3) 
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1. Purpose. The barometric-pressure test 
is performed under conditions simulating the 
low atmospheric pressure encountered in the 
nonpressurized portions of aircraft in high- 
altitude flight. This test is intended prim- 
arily to determine the ability of component 
parts and materials to  avoid dielectric with- 
standing voltage failures due to the lowered 
insulating strength of air and other insulat- 
ing materials a t  reduced pressures. Even 
when low pressures do not produce complete 
electrical breakdown, corona and its unde- 
sirable effects, including losses and ioniza- 
tion, are intensified. Low barometric pres- 
sures 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 components are sometimes con- 
ducted at reduced pressures. Low-pressure 
tests are also performed to determine the 
ability of seals in components to  withstand 
rupture due to the considerable pressure dif- 
ferentials which may be developed under 
these conditions. The simulated high-altitude 
conditions of this test can also be employed 
to investigate the influence on components' 
operating characteristics, of other effects of 
reduced pressure, including changes in di- 
electric 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 

MIL-STD-202B , 
14 March 1960 

METHOD 105B 
BAROMETRIC PRESSURE 

having means for visual observation of the 
specimen under test when necessary. A suit- 
able pressure indicator shall be used to meas- 
ure 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, Previous references to  this method 
do not specify a test condition; in such 
cases, test condition B shall be used, While 
the specimens are maintained a t  the speci- 
fied 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. 

Test Altitude Pressure 
condition ( f e e t )  (inches of mermry) 

A ........... 30,000 ......... 8.88 
B ........... 50,000 ......... 3.44 . 
C ........... 70,000 ......... 1.31 
D ........... 100,000 ......... 0.315 
E ........... 150,000 ......... 0.043 

4. Summary. "he following details must 

(a) Method of mounting (see 3).  
(b) Test-condition letter (see 3) .  

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

(d) Tests after subjection to reduced 
pressure, if applicable (see 3). 

(e) Exposure time prior to measure- 
ments, if applicable (see 31). 

be specified in the individual specification : 

METHOD 105B 
14 March 1960 
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METHOD 106A 
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-humi- 
dity and heat conditions typical of tropical 
environments. Most tropical degradation re- 
sults directly or indirectly from absorption 
of moisture vapor and fihs by vulnesable 
insulating materials, and form surface wett- 
ing of metals and insulation. These phe- 
nomena produce many types of detesioration, 
including corrosion of metals ; physical dis- 
tortion and decomposition of organic mate- 
rials ; leaching out and spreading of consti- 
tuents 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 eff ec- 
tiveness 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 “lbreathing” action of 
moisture into partially sealed containers. 
Increased effectiveness is also obtained by 
use of a higher temperature, which intensi- 
fies the effects of humidity. The test includes 
low - temperature and vibration subcycles 
that act as accelerants to reveal otherwise 
undiscernible evidences of deterioration since 
stresses caused by freezing moisture and ac- 
centuated 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 di- 

electric breakdown. This test also provides 
for electrical loading of certain components, 
if desired, in order to determine the resist- 
ance of current-carrying components, espe- 
cially fine wires and contacts, to electro- 
chemical corrosion, Results obtained with 
this test are reproducible and have been con- 
firmed by investigations of field failures. 
This test has proved reliable for indicating 
those parts which are unsuited for tropical 
field use. 

2. Procedure. Specimens shall be tested in 
accordance with 2.1 to 2.6, inclusive, and 
figure ‘106-1 or 106-2. If a specimen fails to 
meet requirements when tested in accordance 
with figure 106-2, retest of a similar speci- 
men in accordance with figure 106-1 shall !be 
permitted. 

2.1 Mounting. Specimens shall be mounted 
by their normal mounting means, in their 
normal mounting position. 

2.2 Initial measurements. Prior to step 1 
the first cycle, the specified initial measure- 
ments shall be made at  room ambient condi- 
tions, or as specified. 

2.3 Number of cycles. Specimens shall be 
subjected to 10 continuous cycles, each as 
shown on figure 106-1 or 106-2. 

2.4 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 temper- 
ature of the chamber shall be reduced, for 
performance of step ‘ia. After step 71b, the 
specimens shall be returned to 25O C. at 90 
to 98 percent relative humidity (RH) and 
kept there until the next cycle begins. This 

METHOD 106A 
31 May 1957 
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METHOD 1ûóA 
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MIL-STD-202B 
14 March 1960 

subcycle shall be performed during any five 
of the first nine cycles. 

2.4.1 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 conditioned at -loo &2O C., 
with humidity not controlled, for 3 hours as 
indicated on figure 1061 or 1062. When a 
separate cold chamber is not used, care 
should be taken to assure that the specimens 
are held at -loo -c2O C. for the full 3-hour 
period. 

2.4.2 Step  7b. Within 15 minutes after 
completion of step 7a and with humidity not 
controlled, specimens shall be vibrated for 13 
minutes at room ambient temperature, using 
a simple harmonic motion having an am- 
plitude of 0.03 inch (0.06-in. Max. total ex- 
cursion), the frequency being varied uni- 
formly between the approximate limits of 10 
and 55 cycles per second (cps) . The entire 
frequency range, from 10 to 55 cps and 
return to 10 cps, shall be traversed in ap- 
proximately 1 minute. 

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

2.6 Final measurements. 

2.6.1 At .high humidity. Upon completion 
of step 6 of the final cycle, when measure- 
ments at high humidity are specified, the 
specimens shall #be maintained at a temper- 
ature of 25O +2O C. and an RH of 90 to 98 
percent for a period of 11/2 to 31/2 hours, 
after which the specified measurements shall 
be made. Due to  the difficulty in making 
measurements under high-humidity condi- 
tions, the individual specification shall spe- 
cify particular precautions to be followed in 
making measurements under such conditions. 

2.6.2 A f t e r  dmjing period. Following step 
6 of the final cycle, or  following measure- 
ments at high humidity if applicable, speci- 
mens shall be conditioned for 24 hours at the 
ambient conditions specified for the initial 
measurements (see 2.29 after which the 
specified measurements shall be made. Meas- 
urements may be made during the 24-hour 
conditioning period ; however, failures shall 
be )based on the 24-hour period only. 

3. Summary. The following details must be 

(a) Initial mezmwemeiits, and condi- 
tions if other than room amb.ient 
(see 2.2). 

(b) When applicable, the polarization 
voltage if other than 190 volts 
(see 2.5). 

specified in the individual specifications : 

(c) Loading voltage (see 2.5:), 

(c) Final measurements (see 2.6). 

I 

I 

4 

METHOD lO6A 
31 Muy 1957 

4 

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

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



3 0273065 967 m MIL-STD-202B N O T I C E  4 m 9999933 0273065 967 m 

14 r..u.c:; %.,-..i 1FLû 

1. Purpos-..l Tnis test is conducted for the 
purpose of detcsnining the resistaxe of a 
part to  exposixes a t  estremes o î  high and 
low temperatures, and to  tlic shock of alter- 
nate exposures to these estremes, such as 
woi:ld be experienced when equipment or  
parts are transferre6 to  and froìn heated 
s?ic!ters in arctic areas. These conditions 
mr,y also be encountered in equipment op- 
erated noncontinuously in low-temperature 
arcas or during transportations. Aithough 
it is preferred that the specimen reach ther- 
r r ~ l  stability a t  the temperature of the test 
chamber during the exposure specified, in 
the interest of saving test time, parts may 
be tested at  the minimum exposure durations 
specified, which will not insure thermal Sta- 
bility, but only an approach thereto. Perma- 
nent changes in operating characteristics 
and physical damage produced during ther- 
mal 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 

1 Methods 102 and 107 have substantially the 
same purpose. Method 107 has been found useful 
in testing larger components (e.g., transformers) 
where is desirable *to extend the duration of ex- 
posure periods in relation to the weight of the 
component. 

conzpounds, opening of terminal seals and 
a s e  seams, leakage of filling ìnatetinls, aixi 
changes in electrical characteristics due to 
mechmical displacement or  rupture of con- 
ductors or  of insulating materials. 

2. AT3aratüs. Sepaz& chambers shall 5e  
mecl for the estreme temperature condi- 
tions of steps 1 and 3. The air temperature 
of the two chambers shall be held at each 
of the extreme temperatures by means of 
circulation and sufficient hot- or cold-cham- 
ber thermal capacity so that the ambient 
temperature shall reach the specified tem- 
perature within 2 minutes after the speci- 
mens have been transferred to the appropri- 
ate chamber. 

3. Prcsduïe. Specimens shall be placed in 
such a position with respect to the airstream 
that there is substantially no obstruction to 
the flow oi air across and around the speci- 
men. When special mounting is required, it 
shall be specified.. The specimen shall then 
be subjected to the specified test condition of 
table 107-1, for a total of five cycles per- 
formed continuously. Specimens shall not be 
subjected to forced circulating air while 
being transferred from one chamber to an- 
other. Direct heat conduction to the specimen 
should be minimized. 

TABLE 107-1. Thermal-s.iock test cond&ma 
Teat condition A Test oondition B Test condition C 

Step Temperature Time Temperature Time Temperature T i m  

O C. Minutes o C. Mìnutes "C. Minutes 
-55 +O (See table 107-2) -65 +o (See table 107-2) $-O (See table 107-2) 

' 

-65 -5 1 

2 :. . . . . . 
3 ..... .. 85 $3 (See table 107-2) 125 $.3 (See table 107-2) 200 -0 (See table 101-2) 

. . . . . . . 
-3 -5 

-5 -5 

-0- 

+lo 5 max. 
25 +lo  10 t0 15 25 $10 25 -5 6 Max. 

+lo 5 max. 4 . . . . . . . 25 3 0  10 L 1 5  25 -5- +l-O 26 -5 6 max. 
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TABLE 107-1. Thcrmnl-shock test coJìtIitions-Continccd 
Test condition D Teat condkion E 

1 * .) -65 +o I ( s e o  table 107-2) 

2 ........... 25 +lo 6 max. 

3 350 -k5 (See table 107-2) -0 
4 25 +:O 5 max. 

-5 I 
-a ........... 

........... 
-a 

Temwratura I Tinie 

“C 
-65 +o 

-3 

25 - +io 
600 +5 -0 

-5 
25 +10 

Mintttcu 
(See table 107-2) 

5 max. 

(See table 107-2) 

6 ninx. 

TABLE 107-2. Exposure time at temperature 
extremes 

Weight Minimum time 
of specimen (for stcps 1 and 3) 

Pounds Hours .................. 0.3 and below w 
A h v e  0.3 to 3, incl ............ 1 
Above 3 to 30, incl 2 
Above 30 to 300, incl ........... 4 
Above 300 8 

............. 
..................... 

4. Keasuremeats. Specified measurements 
shall  be made prior to the first cycle and 
upon completion of the final cycle, except 

tht  failures shall be based on mcnsurements 
made after the specimen has returned to 
thermal stability at room ambient temper- 
ature following the final cycle. 

5. Siinmary. The following details must 

(a) Special mounting, if applicable (see 

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

(o) Measurements before and after 

be specified in the individual specification : 

3) 

cycling (see 4). 
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METEOD 108 
LIFE 

(AT ELEVATED AMBIENT TEMPERATURE) 

1. Purpose. This test is conducted for the 
purpose of determining the effects on elec- 
trical and mechanical characteristics of a 
part, resulting from exposure of the part to 
an elevated ambient temperature for a speci- 
fied length of time, while the part is per- 
forming its operational function. This test 
method is not intended for testing parts 
whose life is expressed in the number of 
operations. Evidence of deterioration result- 
ing from this test can at times %be determined 
by visual examination ; however, the effects 
may be more readily ascertained by measure- 
ments or tests prior to, during, or after ex- 
posure. Surge current, total resistance, di- 
electric strength, insulation resistance, and 
capacitance are types of measurements that 
would show the deleterious effects due to ex- 
posure to elevated ambient temperatures. 

2. Apparatus. .A suitable chamber shall be 
used which will maintain the temperature 
at the required test temperature and toler- 
ance (see 3.2) to which the parts will be 
subjected. Temperature measurements shall 
be made within a specified number of un- 
obstructed inches from any one part or 
group of like parts under test. In addition, 
the temperature measurement shall be made 
at a position where the effects of heat 
generated )by the parts have the least effect 
on the recorded temperature. Chamber con- 
struction shall minimize the influence Of 
radiant heat on the parta being tested. Cham- 
bem which utilize circulating liquid as a heat 

exchanger, free - convection (gravity - type) 
chambers, and circulating-air chambers may 
be used providing that the other require- 
ments 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 em- 
ployment of baffling devices and the coating 
of their surfaces with a heat-absorbing 
finish are permitted. When a test is conduct- 
ed on parts that do not have the still-air 
requirement, there shall be no direct im- 
pingement 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 subject- 
ed to test simultaneously, the mounting dis- 
tance between specimens shall be as specified 
for the individual groups. When the distance 
is not specified, the mounting distance shall 
be sufficient to minimize the temperature of 
one specimen affecting the temperature of 
another. Specimens fabricated of different 
materials, which may have a detrimental 
effect on each other and alter the results’ of 
this test, shall not be tested simultaneously. 

3.2 Test temperature. Specimens shall be 
subjected to one of the foliowing test tem- 
peratures with accompanying tolerances, as 
specified : 

METHOD 103 
14 March 1960 
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Temperature and tolerance1 I Temperature and tolerance 

o C. no F. F. 
65 rt: 2 I I (302 I 6.4) (131 f 3.6) 
70 4 2 (158 zk 3.6) 200 f 6 (392 2 9) 
85 2 2 (185 f 3.6) 350, tolerance, 89 (662, tolerance as 

2100 -c 2 (212 f 3.6) specified. specified). 
126 f 3 (257 rt: 6.4) 600, tolerance as (932, tolerance as 

specified. I specified). 

1 For t e s b  on raistors only. in a stlil-air environment, the mnximum tommerature toleran- 

' Not preferred and not reoammended for UBI In new or r e v i d  apeciflcations. 
ahn11 be f6OC. ( k 9 . F . ) .  

3.3 Operating conditions. The test poten- 
tial, duty cycle, load, and other operating 
conditions, as applicable, applied to the speci- 
men during exposure shall be as specified. 

3.4 Length of test. Specimens shall be 
subjected to one of the following test condi- 
tions, as specified: 

Test 
condition 

Length of test, 
hour8 

A . . . . . . . . . . . I . . . . . . . . I . . .  96 
B ....................... 250 
C ....................... 600 
D ....................... l';O00 
E ............ . ..... .-.... 1,600 
F ..................... .. 2,000 
G .............. i........ 3,000 
H . . . . . . s . . . . . . e  6,000 

4. Measurements. Specified measurements 
shall be made prior to, during, or after ex- 
posure, as specified, If applicable, frequency 
of measurements, and portion of the duty 
cycle in which measurements are to be made, 
while the specimen is subjected to test, shall 
be as specified, 

5. Summary. The following details must 

(a) Distance of temperature measure- 
ments from specimens, in inches 
(see 2). 

(b) Still-air requirement, when appli- 
a b l e  (see 2). 

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

(d) Test temperature and tolerance 
(see 3.2). 

(e) Operating conditions (see 3.3). 
(f Tesbcondition letter (see 3.4) 
(g) Measurements (see 4). 

1. Prior to, during, or after ex- 
posure (see 4). 

2. Frequency of measurements, 
and portion of duty cycle 
during test, if applicable 

be specified in the individual specification : 

(see 4). 
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METROD 109 
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 pres- 
sures. The parts subjected to this type of 
test are not enclosed in casings designed to 
prevent Aame or explosion propagation. This 
test method is taken from Military Specifi- 
cation MIL-E-5272, Environmental Testing, 
Aeronautical and Associated Equipment, 
General Specification For. 

2. Apparatus. An explosion chamber 
equivalent to that designed in accordance 
with Military Specification MIGC-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 shall not condense 
as it is drawn from the vaporizer into the 
chamber. 

2.1 Fuel. The fuel used to form an explo- 
sive atmosphere shall be aviation gasoline, 
grade 100/130, conforming to Military Speci- 
fication MIL-G-5572 ; Gasoline, Aviation : 
Grades 80/87, 91/96, 100/130, 116/146. 

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 manner that normal electrical operation is 
possible and so that mechanical controls may 
&e operated through the pressure seals from 

the exterior of the chamber. All external 
covers of the test specimen shall be removed 
or opened to insure adequate circulation of 
the explosive mixture. The test specimen 
shall then be operzted to determine that- it is 
fiunctioning properly and to observe the 
location of any sparking or high temperature 
spots which may constitute potential ex- 
plosion hazards. 

3.1.2 Loading. The applicable mechanical 
and electrical loads applied to the specimen 
shall be as specified. Proper precaution shall 
be taken to duplicate the normal load in re- 
spect to torque, voltage, current, inductive 
reactance, etc. In all instances it shall be 
considered preferable to operate the speci- 
men as it normally functions during service 
use. 

3.2 Tet .  

3.2.1 Temperahre conditions. The test 
chamber shall be sealed and the temperature 
raised to 71t3 '  C. (16Ok5O F.), or to  a 
lower temperature as specified, if the speci- 
men is designed to operate at a lower tem- 
perature. The temperature of the test speci- 
men and the chamber walls shall be permit- 
ted to rise to within 11' C. (20° F.) of that 
of the chamber ambient air, prior to intro- 
duction of the explosive mixture, 

3.2.2 Reduced pressure. The internal test 
chamber pressure shall be reduced sufficient- 
ly to simulate an altitude approximately 
10,000 feet above the desired test altitude 
(see 3.3). 

32.3 F w t  weight. The weight of fuel 
necessary to produce an air-vapor ratio of 
13 to 1 at the desired test altitude shall be 

Ni!XHOD i09 
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determined from consideration of chamber 
volume, fuel temperature and specific grav- 
ity, chamber-air and wail temperature, test 
altitudc, etc. (see 3.4). A time of 341 min- 
utes shall be allowed for introduction and 
vaporization of the fuel. Air shall be admit- 
ted into the chamber until a simulated alti- 
tude of 5,000 feet above the test altitude is 
attained. At this time the potential explosive- 
ness of the resulting air-vapor mixture shall 
be verified by a sampling method which has 
been approved by the Government. 

3.2.4 Operation of specimens. Operation of 
the test specimen shall be started at  this time, 
with ail “marlting” and “breaking” electrical 
contacts being actuated. If no explosion re- 
sults, air shall be admitted into the chamber 
so as to steadily reduce the altitude below 
the desired test altitude to an elevation 5,000 
feet lbelow that altitude, or as close thereto 
as permitted by local ground level altitude. 
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 PO- 
tential explosiveness of the air-vapor mix- 
ture shall again be verified by a sampling 
method which has been approved by the Gov- 
ernment. If the air-vapor mixture is not 
found to be explosive at this time, the test 
shall be considered void and the entire pro- 
cedure repeated. The operation of the test 
specimen shall lbbe continuous throughout this 

A-V (Desired) 

period of altitude reduction and all “mak- 
ing” and “breaking” electrical contacts shall 
be operated as frequently as possible. 

3.3 Test aitituda. 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 60,000 feet. However, if an ex- 
plosion occurs at an altitude of less than 
60,000 feet further testing shall be discon- 
tinued. 

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

Required information : 
a. Chamber air temperature during 

b. Fuel temperature: 7 6 O  F. 
c. Specific gravity of fuel at 60° F.: 

d. Test altitude: 20,000 feet (P = 

e. Air-vapor ratio (desired) : 13 to 1. 

test: BO0 F. 

0.704. 

6.76 lbs./in.2). 

3.4.1 Step i. Employing the following 
equation, cslculate the apparent air-vapor 
ratio: 

13 _ _  
= 29.68 - AAV = * -  

P 6.76 

14.696 14.696 
1.04 - - .O4 1.04-- .O4 

Where AF = Air-fuel ratio 
AAV = Apparent air-vapor ratio 

AV = Desired air-vapor ratio 
P = Pressure equivalent of altitude, ibs./in.* 

:h3¡-:03 109 
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Note. At OP above 10,000 feet altitude, with cham- 
ber-air temperature above 60' F. and at A-V 
ratio of 6 or greater, Air-vapor ratio - Air-fuel 
ratio for 100/130 octane fuel. Since the conditions 
of the explosion test under consideration will al- 
ways be well above these values AV will equal A F  
in all cases. 

3.42 Step 2. Since AV=AF, use figure 
109-1 to determine weight of air and divide 
by U V  t0 obtain uncorrected weight of fuel 
required. 

Wa 3.455 

29.68 29.68 
wFu=-=-= 0.116 lbs., fuel Weight (uncorrected) 

3.4.3 Step S. Knowing fuel temperature 
and specific gravity a t  60° F., use figure 
109-2 to determine specific gravity at given 
temperature. 

3-44 Step 4. Using figure 109-3 read from 
specific gravity determined under Step 3 to 
obtain the correction factor k. Apply factor. 

WFC = WZW x k = 0.116 x 1.01 = 0.0117 lb., fuel weight (corrected) 

Note. Figure 109-2 peztaina to a specific test 
chamber and may not be used for all such test 
facilitiw. It is utilized herein for illustration of 
the rne,.md of employment only. Each test chamber 
must have its own chamber volume chart. 

4. Summary. The following details shall 

(a) Mechanical and electrical load (see 
3.1.2). 

(b) Chamber temperature condition, if 
lower than 7113~ C. (16O=tS0 
F.) (see 3.2.1). 

be specified in the individual specification. 

3 

M€THOD 109 
14 March 1960 

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

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



M I L - S T D - Z O Z B  N O T I C E  4 U 9999933 0 2 7 3 0 7 4  9 7 T  D 

MIL-STD-202B 
14 March 1960 

O O O o o m  E z u 4  y> Q m c u  
i! 

O O O O 
0 0 ,  Q) - O O O 

r;r * -  a -  - .I 

(d~)AllVlllNI UIW AO 3UnLWId3dtN31 
METHOD 109 
14 March 1960 4 

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

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



MIL-STD-202B N O T I C E  4 m 9999933  0273035  B Q b  

NI!L-STD-202B 
14 March i960 

O 
M cc 

O 
<u 
b 

O 
fc 

MAHOD 109 
14 March 1960 

5 

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

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



MIL-STD-202B 
14 March 1950 

850 

840 

830 

820 

810 

800 

790  

7 8 0 ,  
779 

7 70 

760 

750 

740 

730 

720 

710 

7QO 
6975 

690 

680 

CORRECTION FACTOR 
FIGURE 109-3. Correction factor. 
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METHOD 110 
SAND AND DUST 

1. Purpose. The purpose of this method is 
to determine the electrical and mechanical 
effects upon parts from being exposed to a 
d,ust-laden atmospheric environment, This 
method is taken from the sand and dust testa 
which appear in Military Specification MIL- 
E5272 ; Environmental Testing, Aeronauti- 
cal and Associated Equipment, General 
Specification For. 

2. Apparatus. A test chamber equivdenc 
to that designed in accordance with Military 
Specification MIGC-9436 ; Chamber, Sand 
and Dust Testing, shall be used in this 
method. 

2.1 Sand and dust. m e  sand and dust 
used in this test shall be of angular structure 
and that known commercially as ‘‘140-mesh 
silica flour.” Sand and dust (140-mesh silica 
flour) produced by the Fenton Foundry Sup- 
ply Company, Dayton, Ohio, and Ottawa 
Silica Company, Ottawa, Illinois, or equal, 
shall be used in the performance of these 
tests. 

2.1.1 Characteristics. The sand and dust 

(a) 100 percent of the sand and dust 
shall pass through a 100-mesh 
screen, U.S. S t a  n d a  r d Sieve 
Series. 

(b) 98 f 2  percent of the sand and dust 
shall pass through a 140-mesh 
screen, U.S. S t a  n d a r d Sieve 
Series. 

(c) 90 - ~ 2  percent of the sand and dust 
shall pass through a 2Wmesh 
screen, U.S. S t a  n d a r  d Sieve 
Series. 

shall have characteristics as follows : 

(d) 75 -12 percent of the sand and dust 
shall pass through a 325-mesh 
screen, U.S. S t a  n d a r d Sieve 
Series. 

2.1.1.1 Chernicd anulysk. The chemical 
analysis of the dust shall be as follows : 

Subetancs Percent bg weight 
Si Oz 97 to 99 
Fez03 o t o 2  
Alz Os o to 1 
Ti 02 o t o 2  
Mg 0 o r t o 1  
Ign lossf?s o t o 2  

3. Procedure. The specimen shall be sub- 
jected to either test condition A, B, or C as 
specified, 

3.1 Test condition A. 

3.1.1 Part I .  The specimen shall be placed 
in a test chamber which has been vented to 
the atmosphere. The internal temperature of 
the chamber shall be maintained at 2 5 O  C. 
(77O FJ) with a relative humidity that shall 
not exceed 30 percent a t  any time during test. 
The sand and dust density shall be raised and 
maintained at 0.1 to 0.5 gram per cubic foot 
within the test space, The sand and dust 
velocity through the test chamber shall be 
between 100 to 500 feet per minute (fpm). 
When specified, the volicity shall be 2,500i 
600 fpm. This portion of the test shall be 
continued for 6 hours. 

3.1.2 Part II. At the completion of the 6- 
hour period stated in 3.1.1, the temperature 
shall then be raised to and maintained at 
‘il0 C. (160O F.) for an additional 6 hours 
with all other conditions remaining the same 
as in part I. 

METHOD 110. 
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3.2 Test condition B. This test shall be 
conducted in accordance with part I only 
(see 3.1J) of Test Condition A. 

3.3 Test condition C. This test shall be 
conducted in accordance with part I only 
(see 3.1.1) of Test Condition A, except that 
the dust concentration shall be 0.1 to 0.25 
gram per cubic foot, the velocity shall be 
2,500 k500 fpm, and the duration of the test 
shall be 3 hours. 

3.4 Removal of dust. Upon completion of 
the exposure period, the specimen shall be 
removed from the chamber and allowed to 
cool to room temperature. The accumulated 
dust shall be removed by brushing, wiping, 

or shaking, with care being taken to avoid 
introduction of additional dtust into the speci- 
men. Under no circumstance shall dust be 
removed by abblast or vacuum cleaning. 

4. Measurements. The specimens shall be 
operated and measurements made as speci- 
fied. 

5. Summary. The following details shall 
be specified in the individual specification : 

(a) Test-condition letter (see 3). 

(bj Dust velocity of 2,500 2 5 0 0  fpm 
for Condition A, when applicable 
(see 3.1.1). 

(c) Measurements (see 4). 

METHOD 110 
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1. PURPOSE, This test is gwformed for 
the purpose of determining the flammability 
of a part exposed to  an external flame. Flam- 
mability ie dofined as the ability of a part t o  
support combustion. This can be deteimined 
by the following: The time it takes foi* a pai% 
t o  become self-extinguishing after applica- 
tion of a flame; that the part does not sup- 
poi3 violent burning; that exposure of a part 
to a flame does not result in an explosive- 
type fire ; or that spreading of surface burn- 
ing on larger parts is deterred. The principal 
factors which affect the results of an ex- 
ternal 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 pressence of circulating air ; and 
vayiations of the materials and surf aces 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 sfandard chemistry hood with the 
exhaust fan turned off, 01- a metal box about 
2 feet wide ,by 3 feet high and 2 feet deep, 
with a removable front, a viewing window, 
and holes for air intake aiid venting of 
fumes, is satisfactory. Adequate safety pre- 
cautions should be taken to protect personnel 
from possible explosion of the test specimens. 

2.2 Mounting apparatus. Within the test 
chamber, a suppork stand with suitable ad- 
justable vei-tical brackets OF 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 froin the speci- 
mens. The flame shall not impinge on the 
clamp(s) or other devices which hold the 
specimens, 

2.3 Propane torch. A propane torch, hav- 
ing a nozzle .assembly conformirig to Model 
TX-1 of “Otto Bernz Company,” or equal, 
shall be the source of the flame. “Cracked” 
propane gas shall be used as the fuel. 

2.4 Timing device. A timing device, which 
can indicate time in seconds, shall be used to  
deteimine 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 22 )  with 
khe mounting appar,atus therein (see 2.2) 
and at the distance and position specified. 
T”ne torch shall be placed SO that rthe axis 
of the flame is in the veiTtica1 direction, un- 
less 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 % 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% 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 second unless 
otherwise specified in the individual speciñca- 
tion, as determined by the timing device (see 
2.4), and then femoved. Upon removal of the 
applied flame, &he time of burning of visible 
flame on the-specimen, as determined by the 
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tiniing device, shall be i+ecorded. The re- 
corded time shall then be campared with the 
allowable time specified in the individual 
specification. A.ny violent burning of the 
specimen 01- explosive-type fire shall be re- 
corded. 

4. CLEANING, In ordei- t o  clearly observe 
the burned area, carbon from the propane 
gas may be removed by brushing 01. buffing 
the specimen. 

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

6. SUltZa'LARY. The following details must 
be specified in the individual specification : 

( a )  Direction of axis of flame, if other 

(b) Point of impingement of applied 

(c) Time of application of flame, if 

than vertical (see 3). 

flame (see 3).  

other than 15 seconds (see 3).  

ible flame on specimen (see 3) .  
(d) Allowable time for burning of vis- 

(e )  Measurements %$ter test (see 5 ) .  
7 

..... 

METHOD 111 
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METHOD 2 0 l A  
VIBXATION 

1. Purpose. The vibration test is used to 
Cpkcyr,iiiie íh etrccts on component parks o* 
v;l;r;.5on within t he  predominant ireqneiicy 
r m g c s  z:~d magnitudes that may bc en- 
cowitcrcd during 5eld service. Xost vibration 
encoii:ìtcred in íicld service is not of a simple 
hrmonic nature, but tests based on vibra- 
I.ii)ns of this type have proved satisfactory 
for cïctcrmining critical frequencies, modes 
of vibration and other data necessary 
for  planning protective steps against the 
efl'ects of undue vibration. Vilbration, by 
causing loosening of parts or relative motion 
between parts in the specimen, can produce 
obj ectionsble operating characteristics, noise, 
wear, and physical distortion, and often re- 
sults in fatigue and failure of mechanical 
parts. 

2. Procedure. Prior to vibration, the speci- 
fied tests or measurements shall be made. 
The spcimens 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 mo- 
tion having an amplitude of 0.03 inch (0.06- 
inch maximum total excursion), the fre- 
quency being varied uniformly between the 
approximate limits of 10 and 66 cycles per 

second (cps) . The entire frequency range, 
from It! 'i9 55 cps and return to 10 cps, shall 
be travc-ïsed in approximately ;L minute. 
Unless otherwise specified, this motion shall 
be zippied for a period of 2 hours in each of 
3 mutually perpendicular directions (total of 
6 hours).l If applicable, this test shall be 
made under electrical-load conditions. 

3. Measurements. The specified measure- 
ments shall be made during and after vibra- 
tion. 

4. Summary. The following details must 
be specified in the individual specification : 

(a) Tests and measurements prior t0 

(b) Method of mounting (see 2). 
(c) 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 appli- 

cable (see 2). 
(f) Tests and measurements during 

and after vibration (see 3). 

vibration (see 2). 

1In the previous issue of this method, teat con- ' 

ditions A and B referred to a length of teat of 6 
hours and 2% hours, respdvely. 

1 
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METHOD 202A 
SHOCK 

(SPECIMENS WEIGHING NOT MORE THAN 4 POUNDS) 

1. Purpose. The shock test is intended to 
determine the suitability of small parts, with 
or without auxiliary protection, for use in 
electronic equipment which may be subjected 
to moderately severe shocks as a result of 
suddenly applied forces or abrupt changes in 
motion produced by rough handIing, trans- 
portation, or field operation, Shocks of this 
type may disturb operating characteristics 
or  cause damage similar to that resulting 
from excessive vibration, particularly if the 
shock pulses are repetitive. The apparatus 
employed in this test was originally designed 
for shock testing of electrical-indicating in- 
struments and its use was later extended to 
other small parts. This device provides a 
standard laboratory means of creating re- 
producimbìe shocks of moderate severity such 
as parts might experience when equipment 
is dropped on a hard surface or bounced in 
a vehicle. The apparatus does not duplicate 
the magnitude-time duration relationship of 
all kinds of shock pulses experienced in field 
service; tests performed with it have proved 
reasonably adequate for evaluation purposes 
and for providing data for the design of pro- 
tective and corrective measures. The basic 
pulse duration of this test machine as used 
in most component specifications is about 7 
milliseconds, which is virtually independent 
of drop height, but which does vary some- 
what with component weight. These varia- 
tions are too small to affect reproducibility. 

2. Apparatus. The shock-testing apparatus 
specified herein and shown on figures 202-1 
to 202-6, inclusive, shall be used. The main 
striucture consists of a cast-iron base to 
which upright channels are securely bolted. 
The tops of the upright channels are secured 
to a top channel which also supports rods to 

1 

guide the movable carriage assembly. The 
other ends of the guide rods are screwed into 
the base. The carriage assembly carries on 
its under side a stiff calibrated spring resili- 
ently mounted but at the same time having 
helical compression s p r i n g s sufficiently 
strong to hold the calibrated spring in con- 
tact' with the effective cylindrical bearings. 

2.1 Base. The cast-iron base shall be a 
single piece constructed so that it has no 
practical yielding. 

2.2 Movable carriage assembly. The prime 
requisite in the construction of the movable 
carriage assembly is rigidity, For this rea- 
son %-inch-thick steel shall be used. After 
Ibeing securely fastened together with screws, 
the carriage parts shall be welded so as to 
give the equivalent of single-piece constriuc- 
tion. 

2.3 Mounting accessories. Mounting acces- 
sories which will assure rigid fastening of 
the specimens to the carriage assembly shall 
be used. Since special teskr may require spe- 
cial mounting fixtures, the carriage test plate 
shall be provided with a number of extra 
holes. The top of the carriage frame shall be 
provided with a hoding bolt to facilitate the 
rigid clamping necessary. 

2.4 Stationary anvil. The stationary anvil 
shall be made of hardened tool steel with a 
radius of curvature of lys inches and shall 
be bolted tightly to the base. 

2.5 Calibrated spring. The calibrated 
spring shall be made of first-quality carbon 
tool steel, spring-tempered, and having a 

METHOD 202A 
24 October 1956 
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hardness of 85 to 95, Rockwell B scale. It 
shall be annealed and ground flat stock of the 
following composition : 

Percent 
Carbon ..................... 1.08 to 1.18 
Chromium ................. .0.40 to 0.50 
3Ianganese .................. .20 to .30 
Silicon ...................... -20 to .30 
Phosphorus and sulfur ....... .O26 maximum 

The spring shall be ly’ inches wide and 
approximately 0.150 inch thick, and shall 
have an overall length of V/2 inches. The 
approximate spring constant (K) shall be 
between 5,000 and 5,500 pounds-per-inch 
deflection. 

3. Calibration. The actual calibration shall 
be made on the completely assembled ma- 
chine, Static loads up to 500 pounds shall 
ibe applied to the top of the carriage frame, 
and the spring deflections measured by 
means of a dial gage or height gage. The 
gage shall be mounted on the top surface of 
the cast-iron base as one reference surface, 
and measurements shall be taken at the cen- 
ter of the carriage test plate. The 

Spring constant (K) = 
load in pounds 

inches deflection 
For a spring constant of 5,000, the deflec- 
tion for a 500-pound load would be 0.100 inch. 

3.1 Calibration curves. Use of the shock- 
testing mechanism is facilitated by plotting 
calibration curves for various weights of 
specimens. Ordinarily, parallel curves for 
specimen weights of 0.5 pound and 2.0 
pounds will be adequate, and intermediate 
weights can be estimated. Figure 2026 
shows such curves arbitrarily calculated on 
the basis of a mean spring constant (K) of 
5,250 and a total carriage-and-mounting-fix- 
ture weight of 9% pounds. 

3.2 Computation of acceleration (G). The 
following formula for obtaining the required 
acceleration or shock, in terms of gravity 

units (G) , is utilized for variations of com- 
ponent weight and spring constant (K) : 

v-2-KK- G=. -- 
?U 

(When G is specified, the necessary height 
m a y  be determined from: 

@?U 

2K ) h =  ___ 

Where: 
G = n o m i n a l  value of acceleration 

h = h e i g h t  from which carriage is 

K = spring constant (pounds-per-inch 

w = weight of carriage and its test 

4. Procedure. The shock-testing apparatus 
shalI be mounted on a sturdy laboratory table 
or equivalent base and leveled before use. 
The specimen shall be rigidly mounted on 
the carriage. For each blow, the carriage 
shall be raised to the height necessary for 
obtaining the required acceleration and then 
allowed to fall. Means shall be provided to 
prevent the carriage from striking the anvil 
a second time, The mounting method, the 
required acceleration, the number of blows, 
and the electrical-load conditions, if appli- 
cable, shall be as specified. 

5. Measurements. Upon completion of the 
required number of blows, measurements 
shall be made as specified. 

6. Summary. The following details must be 
specified in the individual specification: 

(a) Mounting method and accessories 
(see 2.3 and 4). 

(b) Acceleration requirements (see 4) 
(c) Number of :blows (see 4). 
(d) Electrical-load conditions, if appli- 

(e) Measurements after shock (see 5). 

(gravity units). 

dropped (inches). 

deflection), 

load (pounds). 

cable (see 4). 

I 
I 

!.STMOD 202A 
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General crssmbly of shocck-teethag u p p C r r a ~ . ( h e  fig. 2026  for notea and bill of mat&&.) 
r';.BKOD 202A 
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d D I P  
2 HOLES 

CARRIAGE FRAME 
STEEL-HOTROLLED @ I REQD 

7 
?J 

2- 
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4 HOLES 

"8-32 NC-20,j DEEP 
,4 HOLES 1 

@ :RErmPLATE 
STEEL-HOTROLLEO 

2 REQD 
FIGURE 2024. Cudage &ta&. (See ñg. 2025 for notea and biii of matdals.) 
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A O O O 

' I  
8 HOLES 

SIDE PLATE 
STEEL-HOT ROLLED 
2 REûû 

METHOD 2û2A 
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Item No . or 
Ms wrt No . 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
16 
16 
17 
18 
19 
20 
21 

MS36221-42 
MS35221-44 

MS35295-6 
MS35295-7 
MS36295-12 
M S 3 6 3 3 8-4 
MS36338-6 

MS36237-51 

krfDtiOIl 

Lefbside channel ...................................... 
Righbside channel ..................................... 
Scale ................................................. 
Cuide rod ............................................ 
Top channel ............................................ 
Anvil ................................................ 
Top angle ............................................ 
Base ................................................. 
Carriage frame .................. 
Test plate ....................... 
Brace ........................... 
Side plate ....................... 
Pointer .......................... 
Spring. calibrated ................ 
Pivot ............................ 

.................... .................... .................... .................... .................... .................... .................... 
Spring. compression ................................... 
Squarehead bolt. # '/-28 UNF-2A I. 2 long. steel. modi5d 
Acorn nut. #%-20 UNG2B. steel ..................... 
Hexagon nut. #.%-20 UNG2B. steel ................... 
Flat washer. 'k. steel ................................. 
Stop nut. per note 5 ................................... 
Screw ................................................ 
Screw ................................................ 
Screw ................................................ 
Bolt .................................................. 
Bolt .................................................. 
Bolt .................................................. 
Lockwasher ........................................... 
Lockwasher ........................................... 

Quantity 

1 
1 
1 
2 
1 
1 
2 
1 
1 
1 
2 
2 
1 
1 
2 
2 
1 
2 
14 
4 
2 
2 

16 
4 

20 
4 
2 
2 

26 

FIQW 202-6 . Noter anú bul of ma;t&a& 

. 
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20 40 60 80 100 

NOMINAL ACCIELERATION (6) 
FIGURE 202-6. Typical Ealibratìm miwee. 
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1. Purpose. The random-drop test is used 
to determine the effects on component parts 
of random, repeated impact due to handling, 
shipping, and other field service conditions. 
The test is an accelerated test designed to 
indicate structural and mechanical weak- 
ncsscs of types not necessarily detected in 
shock and vibration tests, 

2. Apparatus. The random-drop-test ma- 
chine consists of an assembly of either two 
or four steel cages as shown on figure 203-2, 
with provisions for rotation about a com- 
mon axis. The interior of each cage shall be 
as shown on figure 203-3. A typical 4-cage 
machine is shown on figure 2Ò3-1. Steel 
sleeves as shown on figure 2034 shall be 
used to mount the specimen. 

ware of the component, will extend beyond 
the sleeve. When necessary, a suitable 
ad=lpter may be used within the sleeve. End 
caps shall not be used on the sleeves. Through 
bolts may be employed as needed to mount 
the specimens in the sleeve. Only one sleeve 
shall be placed in each cage during test. 
The number of specimens mounted in each 
sleeve shall be limited only by the available 
space. Specimens shall be subjected to the 
random-drop test for a period of 45 minutes 
at a speed of approximately 5 revolutions 
per minute. The machine shall be rotated in 
the direction shown on figure 203-3. 

4. Measurements. Upon completion of the 
test, measurements shall be made as speci- 
fied. 

3. Procedure. The specimen shall be rigidly 
mounted by the normal mounting m a n s  in 
the steel sleeve so that no part of the speci- 
men, including terminals or external hard- 

5. Summary. The following detail must 
be specified in the individual specification : 

(a) Measurements after test (see 4). 

ffaETPIOD 203 
24 October 1956 
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I .  I 

I 

r3-l /-END PANEL 
I f 

I 
N 

SHELF 

II YI--$- 
SIDE P A N E L A I  ko0 

SHAFT LOCATION FOR 
TWCAGE MACHINE 

ROTATKIN +- 
WFI I=- 

SHAFT LOCATION FûR 
FüüR-CAGE MACHINEL 

ROTATION 

-I* 

I l k l l  
I I I I I  .ma I I 

/SIDE PANEL 

DEFLECTOR 

7” I END PANEL-/ l--3- 

20 4 ! 

3 l s w  
1. All dimensions in inches. 
2. Unless otherwise specified, hlerances are f %o on fractions and f ?4 on 

3. Material for end and side panels shall be steel .O747 nominal thickness. 
4. Material for shelves and deflectors shall be steel -088 nominal thickness. 

F I Q ~  203-8. Cuge (&atedor), 

angles. 
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A B f 1/16 

3.870 4%2 
3.870 44/92 
3.870 w32 
4.870 64/92 

A 

O f 1/16 D E (RI F f 1/16 

3% 1.510 .928 3.370 
3% 2.220 1.220 3.370 
3% 2.820 1.580 3.370 
4% 3.820 2.062 4.370 
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METHOD 204A 
VIBRATION, HIGH FREQUENCY 

1. Purpose. The high-frequency vibration 
test is performed for the purpose of deter- 
mining the effect on component parts of 
vibration in the frequency ranges of 10 to 
500 cycles per second (cps) or 10 to 2,000 
cps, as may be encountered in aircraft, 
missiles, and tanks. The choice of test con- 
dition A, B, C, or D should be based on the 
frequency range and the vibration amplitude 
dictated by the applications of the com- 
ponent mder consideration, and the state of 
the component art in relation it0 resistance- 
to-vibration damage. 

2. Procedure. 

2.1 Mounting. The specimens shall be 
mounted as specified. For specimens with at- 
tached 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. The specimens, while 
deenergized or operating under the load 
conditions specified, shall be subjected to the 
vibration amplitude, frequency range, and 
duration specified in 22.1, 2.2.2, and 2.2.3, 
respectively (see fig. 204-1) 

2.2.1 Amplitude. The specimens shall be 
subjected to a simple harmonic motion hav- 
ing an amplitude of either 0.06-inch double 
amplitude (maximum Wl excursion) or 10 
grsvity units (G), whichever is less. The 

tolerance on vibration amplitude ahali .be 
=t10 percent, 

2.2.2 Frequency range. The vibration fre- 
quency shall be varied logarithmically be- 
tween the approximate limits of 10 and 600 
cps (see 2.6), except that the procedure of 
method 201 of this standard may be applied 
during the 10 to 55 cps band of the vibra- 
tion frequency range. 

2.2.3 Sweep time und dzcratbn. The entire 
frequency range of 10 to 600 cps and return 
to 10 cps shall be traversed in 15 minutes. 
This cycle shall be performed 12 times in 
each of 3 mutually perpendicular directions 
(total of 36 times), so that the motion shall 
be applied for a total period of approxi- 
mately 9 hours. Interruptions are per- 
mitted provided the requirements for rate 
of change and test duration are met. Com- 
pletion of cycling within any separate band 
is permissible before going to the n& band. 
When the procedure of method 201 of this 
standard is used for the 10 to õ5 cps band, 
the duration of this portion shall be the 
same as the durakion for this band using 
logarithmic cycling (approximately 1% 
hours in each of 3 mutually perpendicular 
directions). 

2.3 Test condition B. The specimens, while 
deenergized or operating under the load 
conditions specified, shall be subjected to the 
vibration amplitude, frequency range, and 
duration specified in 2.3.1, and 23.2, and 
2.3.3, respectively (see fig. 204-1) 
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100 i,OOO 2,000 
VIBRATION FREQUENCY (CPS) 

204-1. vibr<rtiotirht oUrV68. 
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2.3.1 Amplitude. The specimens shall be 
subjected t o  a single harmonic motion hav- 
ing an amplitude of either 0.06-inch double 
amplitude (maximum total excursion) or 
15 G, whichever is less. The tolerance on 
vibration amplitude shall be -t-10 percent. 

2.3.2 Frequency range. The vibration 
frequency shall be varied logarithmically 
between the approximate limits of 10 and 
2,000 cps (see 2.6,), except that the pro- 
cedure of method 201 of this standard may 
be applied during the 10 to 55 cps band of 
the vibration frequency range. 

2.3.3 Sweep t h e  und dziration. The entire 
frequency range of 10 to 2,000 cps and re- 
turn to  10 cps shall be traversed in 20 
minutes. This cycle shall be performed 12 
times in each of 3 mutually perpendicular 
directions (total of 36 times), so that the 
motion shall be applied for a total period of 
approximately 12 hours, Interruption8 are 
permitted provided the requirements for 
rate of change and test duration are met. 
Completion of cycling within any separata 
band is permissibIe before going to the next 
band. When the procedure of method 201 of 
this standard is used for the 10 to 66 cpS 
band, the duration of this portion shall be 
the same as the duration for this band using 
logarithmic cycling (approximately 11/19. 
hours in each of 3 mutually perpendicular 
directions). 

2.4 Test condition C. 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 c 1 0  percent. 

2.4.ï Part 1. The specimens shall be tested 
in accordance with method 201 of this stand- 
ard for  6 hours, 2 hours in each of 3 mutu- 
ally perpendicular directions. 

2.4.2 Part 2. The specimens shall be sub- 

MIL-STD-2026 
14 March 1960 

jected to a simple harmonic motion having 
an amplitude varied to maintain a constant 
peak acceleration of 10 G, the frequency be- 
ing varied logarithmically between the ap- 
proximate limits of 55 and 2,000 cps (see 
2.6). The entire frequency range of 66 to  
2,000 cps (no return sweep )shall be tra- 
versed in 3 5 k 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, speci- 
mens shall be vibrated for 5 minutes a t  each 
critical resonant frequency observed. This 
procedure shall be performed in each of 
three mutually perpendicular directions. In- 
terruptions are permitted provided the re- 
quirements for rate of change and test dura- 
tion are met. 

2.4.3 Resonance. A critical resonant fre- 
quency is that frequency at which any point 
on' the spccimen is observed to have a maxi- 
mum amplitude more khan twice that of the 
support points. When specified, resonànt 
frequencies shall be determined either by 
monitoring parameters such as contact open- 
ing, or by use of resonance-detecting instru- 
mentation. 

2.5 Test condition D. 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, 2.6.2, and 2.6.3, 
respectively (see fig. 2061). 

2.5.1 Amplitude. The specimens shall be 
subjected to a single harmonic motion hav- 
ing an amplitude of either 0.06-inch double 
amplitude (maximum total excursion) or 20 
G, whichever is less. The tolerance on vibra- 
tion amplitude shall be 110 percent. 

2.5.2 Frequencg range. The vibration fre- 
quency shall be varied logarithmically be- 
tween the approximate limits of 10 and 2,000 
cps (see 2.61, except that the procedure of 

3 

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

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



fAlL-STD-202B 
14 March 1960 

method 201 of this standard may be applied 
during the 10 to 55 cps band of the vibration 
frequency range. 

2.5.3 Sweep t h e  and duration. The entire 
frequency range of 10 to 2,000 cps and re- 
turn to 10 cps shall be traversed in 20 
minutes. This cycle shall be performed 12 
times in each of 3 mutually perpendicular 
directions (datal 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. Com- 
pletion 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 cps band, 
$he duration of this portion shall be the 
same as the duration for this band using 
logarithmic cycling (approximately 1% 
hours in each of 3 mutually perpendicular 
directions). 

. 2.6 Alternate procedure for use of linear 
in place of logarithmic change of frequency. 
Linear rate of change of frequency is per- 
missible under the following conditions : 

(a ) The frequency range above 66 
cps shall be subdivided into not 
less than three bands. The raki0 
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 
cycles per second per minute 
(cps/min) fjhali be constant for 
any one band. 

(c) The ratio of the rate of change of 
frequency of each band to the 
maximum frequency of &hat band 
shali be approximately equal. 

2.6.1 Example of dtemate Iwocedzcre. A8 

an example of the compuhtion of rates of 
change, assume that the frequency spectrum 
has been divided into three bands, 55 to 125 
cps, 125 to 500 cps, and 600 to 2,000 cps, in 
accordance with 2.6 (a). Let the (constant) 
ratio of rate of frequency change in cps/min, 
to maximum frequency in cps be k for 
each band. Then the rates of change for the 
three bands will be 125k, SOOk, and 2,0OOk, 
respectively. The times, in minutes, to  tra- 
verse the three frequency bands will there- 
fore be respectively ; 

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

12Sk 500k 2,QOOk 
Since the minimum total sweep time in 30 
minutes. 

70 4- 375 4- 1,500 

125k 500k 2,000k 
from which: k = 0.0685 

The required maximum constant rates of 
frequency change for the three bands are 
therefore 8.55, 34.2, and 137 cps/min, re- 
spectively. The minimum times of traverse 
of the bands are 8.2, 10.9, and 10.9 minutes, 
respeutively. 

3 0 = -  - - 

3. Measurements. Measurements shall be 
made as specified. 

4. Summary. The following details must 
be specified in the individual specification : 

(a) Mounting of specimens (see 2.1). 
(b) Electrical-load conditions, if appli- 

cable .(see 2.2, 2.3, 2.4, and 2.6). 

(e) Tesbcondition letter (see &. 
204-1). 

(d) Method of determining resonance, 
if applicable (see 2.43). 

(e) Measurements (see 3). 
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METLSQD 2053 
SHOCK, MEDIUM IMPACT 

1. Purpose. The primary purpose of this 
test method is to standardize the procedures 
used in performing medium-impact shock 
tests on parts weighing up to 300 pounds so 
that comparable test results will be obtained 
by all users of the shockdesting apparatus 
specified herein. This apparatus was de- 
veloped specifically for evaluating the ability 
of parts to withstand some of the rigors of 
military service and other conditions of 
rough handling. 

1.1 Comparison values for test conditions. 
Because of the complex nature of the shock 
motions in this apparatus, and the depen- 
dence of the magnitude of acceleration 
measurements on the ‘ frequency response 
range of the instrumentation used for de- 
tecting the shock pulse, it is impractical to 
specify shock tests performed with this ap- 
paratus in terms of simple functions, eg, ac- 
celeration and duration. For correlation of 
this test method with existing specifications 
which call for shock in terms of specific con- 
ditions of acceleration and durdion, nomin- 
ally the shocks corresponding to test con- 
dition A are of the 16-gravity unit (G), 11- 
millisecond type; test condition B, the 30 G, 
11-millisecond type; test condition C, the 60 
G, 11-millisecond type (see 4.5). 

2. Precautions. The uprights shall be 
checked for vertical alinement after each 
,500 drops, so that binding o r  excessive loose- 
ness of the elevator and track shall not oc- 
cur. All hardware of the elevator assembly 
shall be checked for tightness after each 100 
drops. All other hardware of the shock ap- 
paratus shall be checked for tightness after 
each 600 drops. The arresting material must 
be maintained at the proper level (see 3.3) 
to assure satisfacltory sand .preparation (see 
4.1 to 4.1.6, incl). 

3. Apparatus. The shock testing apparatus 
specified herein and shown on figures 205-1 
and 205-2 shall be used, as applicable. De- 
tail drawings for the apparatus shall be as 
shown on Drawings 205-1 and 205-2 (see 
3.5). The two shock apparatus are similar in 
construction and method of operation, the 
chief difference being in the capacity of the 
test load. The smaller apparatus (sec fig. 
205-1) tests a minimum load of 20 pounds 
and a maximum load of 50 pounds; the 
larger apparatus (see fig. 205-2) tests a 
minimum load of 150 pounds and a maxi- 
mum load of 400 pounds. Further reference 
in this test method to the apparatus will be 
“20-50 pound” for the smaller and “150- 
400 pound’’ for the larger. The test ap- 
paratus consists of an elevator with impact 
blocks attached. The elevator is raised to a 
specified height and dropped on an arresting 
material. The shock pulse is produced by al- 
lowing the loaded elevator table to fall freely 
inta a sandbox which forms the base of this 
apparatus. 

3.1 Elevator assembly. The assembly shall 
have a flat surface or table to allow place- 
ment of the parts and necessary weights. 
Mounting holes, used for clamping of parts, 
shall be placed in the table where needed. 

3.2 Impact blocks. The impact blocks shall 
be constructed of hard maple or kiln-dried 
oak, and shalI be of the dimensions specified 
on figures 206-1 and 206-2, as applicable. 
The blocks shall be faced with metal, as 

,specified on figures 206-1 and 205-2, as ap- 
plicable, to prevent wear. 

3.3 Arresting materiai. The arresting ma- 
terial shall be sand contained in a box-like 
enclosure. The sand shall be Ottawa River 
kilndried sand, screened to 30-40 grit size, 

Mi3HOD 205B 
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and filled to a depth of approximately 14 
inches in the sandbox (see 4.1.4). 

3.4 Rakes. The rake used with the 20-50 
and 150-400 pound apparatus shall be as 
shown on figures 205-1 and 205-2, respec- 
tively. 

3.5 Detail drawings (see 3). Copies of de- 
tail drawings may be obtained from the 
Armed Services Electro-Standards Agency, 
For t  Monmouth, N. J. When requesting 
copies of these drawings, both the identify- 
ing symbol number and title should be stipu- 
lated, as follows: 

Drawing 205-1 - Medium Impact 
Shock Apparatus (20-50 Pound). 

Drawing 205-2 - Medium Impact 
Shock Apparatus (150-400 Pound), 

4. Procedure. The specimen shall be rigidly 
mounted on the elevator table by its normal 
mounking means. Special mounting means, 
when required, shall be as specified. When 
necessary, small bags of either lead shot 
or sand shall be added so that the total 
load on the elevator table of the 20-50 pound 
apparatus is at least 20 pounds, and that on 
the 1.50-400 pound apparatus is at least 1.50 
pounds, The elevator shall then be raised to 
the height required by the specified condition 
(see 4.5). 

4.1 Sand raking procedue. 

4.1.1 Compacting of  sand. If the sand has 
j u s t  been placed in the sandbox o r  if it has 
been raked deeply, the elevator shall be 
dropped 10 times to insure that the sand 
is properly compacted. 

4.1.2 D i s p h e à  sand. The sand which has 
been displaced to the sides of the sandbox 
by a previous drop shall be raked back to- 
ward the center of the sandbox by stroking 
the rake approximately one-third stroke from 

2 

opposite sides toward the center. At all times 
the rake shall be stroked in a direction per- 
pendicular to the impact blocks. 

4.1.3 Leveling and conditioning o f  sa?id. 
The sand shall then be leveled and condition- 
ed by stroking the rake several times across 
the full length of the sandbox, except for the 
20-50 pound apparatus, For the 20-50 pound 
apparatus, the sand shall be raked from the 
center pedestal. At  the conclusion of each 
stroke, the rake shall be lifted from the sand 
and then replaced immediately behind the 
accumulated sand. A stroke shall then be 
made in the opposite direction. This proce- 
dure eliminates buildup of sand at the edges 
of the sandbox, and shall be continued until 
an even furrowed surface results. 

4.1.4 Rake alinement and said W d i t ? J .  
Care shall be taken to keep the teeth of the 
rake substantially vertical. Sufficient down- 
ward force shall be applied to the rake to 
keep the guide angles in flat contact with the 
flanges of the sandbox on which they ride. 
The proper volume of sand (,see 3.3) must 
be present in the sandbox to achieve satis- 
factory raking. (If there is too little sand, 
sand voids will appear on the top of the fur- 
rows; the presence o€ too much sand will 
cause the excess sand to build-up at the 
edges of the sandbox.) 

4.1.5 Subseqzcent sand treatment. Subse- 
quent sand treatment shall involve only shal- 
low raking and surface preparations. 

4.2 Level check. Prior to each drop the 
loaded elevator .shall be suspended freely 
from the hoist cable and the elevator table 
shall be leveled to insure that  it it balanced 
and that it will fall squarely on the arresting 
material. 

4.3 Height indication. The zero level of the 
height indicator shall be determined by 
bringing the loaded elevator down until the 
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impact blocks just rest on the sand. Care 
shall be taken that the elevator be lowered 
gently on the sand. 

4.4 Number and direction of appücd 
shocks. Three shocks, with the specimen 
oriented in each of the six directions stated 
below, shall be applied (a total of 18 shocks). 
The specimen shall be rotated in the follow- 
ing directions : 

1. d k o m  down. 

2. Front down. 

3. Right side down. 
4. Back down. 

5. Left side down. 

6. Top down. 
If the starting point is important, it shall 
be specified; if not, the testing laboratory 
will arbitrarily assign a bottom and a front. 

4.5 Height of drop. The specimen shall be 
subjected to  one of the following conditions, 
as specified : 

Height of drop1 
Test cimdz'tknz (inches) 

A ............................. 4 

B ............................. 13 ' 

G ............................. 30 

* The 20-60 pound EIIr>aratuS ahall have a minimum bdana3 
load of 20 pounds; the 16o-QOO pound apparatun shall have 
a minimum balance load of 160 pounds. 

5. Measurements and electrical loading. 
Measurements and electrical loading shall be 
as specified. 

6. Summary. The followi.ng details must 
be specified in the individual specification : 

(a) Special m0untin.g means, if appli- 

(b) Reference surf aces, if applicable 

(c) Testcondition letter (see 4.5). 

. (d) Measurements and electrical load- 
ing before, during, and after 
shock, if applicable (see 5 ) .  

cable (see 4).  

(see 4.4). 
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Bill of materìuls for 20-50 lb  medlum-intpmt 

Itcm No. or MS part No. Description Quantity 

t 1  1 Front base channel 
2 Left-side base channel 
3 Back base channel 1 
4 Right-side base channel 1 
6 Bottom plate 1 
6 Elevator table 1 
7 Track (uprights) 2 
8 Sandbox center pedestal 1 
9 Crossbeam 1 

10 Impact block 6 

11 Channel 2 
12 Impact plate 6 
13 Channel 2 
14 Cradle channel 1 
15 Strip 6 
16 Cradle plate 2 
17 Support post 2 
18 Spacer tube ~ 4 
19 Tire 4 

20 Tie rod 4 
Shoulder eyebolt 1 21 

22 Bevel washer 4 

23 Insert 16 

-1 

- 

24 Insert 4 
25 Screw 6 
26 Screw 48 
27 Hex nut 4 
28 Hex nut 12 
29 Hex nut 9 
30 Washer 8 
31 Washer 1 
32 Washer 8 
33 Lockwasher 4 
34 Screw 4 

36 Nut 6 

MIL-STD-2028 
14 March 1960 

shock apparatus 

Remarks 

Steel (hot-rolled) . 

Aluminum sand-cast alloy. 
Structural steel (see notes 3 and 4). 
Steel (hot-rolled) . 
Aluminum sand-cast alloy. 
Wood (hard maple o r  kiln-dried 

oak), 17 x 5% x 1%. 
Steel (hot -rolled), 3 in. x 4.1 ,lb. 
Steel (hot-rolled), 17 x 1% x ?$. 
Steel (hot-rolled), 3 in. x 4.1 lb. 

-- 

I 

Steel (hot-rolled) . 
Aluminum alloy. 
Aluminum. 
Rubber (for NICE-400-23, Cat. No. 

65, Boston Gear Works, or equal). 
Steel (cold-rolled) . 
Steel (hot-forged) . 
Rolled steel (without hole), 1% x 

X0-18 UNG2B x ' 9 3 2  lg (Helicoil, 
1% X 6 / i G .  

or equal). 
%-13 UNG2B x 1 lg. 
Sq hd, %-16 UNG2A, 6% lg. 
Wood, rh # 10 x Bk lg. 
V10-18 UNG2B. 
%-28 UNF-2B. 
%-13 UNG2B. 
?4 OD x .266 ID x .O46 thk. 
Plain, 2 OD x .615 ID x .O93 thk. 
Plain, ?4 OD x .265 ID x .O31 thk. 
Split, l/a x 1/10 thk. 
%-13 UNG2A, 1% lg, (hd, 1 in. 

across flats), 
96-16 UNC-2B. 

36 
37 
38 

Scale 1 Height of drop (inches). 
Height indicator 1 
Lag bolt 4 % dia, steel. 

METHOD 2058 
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Item No. or MS part No. üeacription Quantity 

Nachine screw 2 
NS35297-54 Capscrow 4 
sr ~35297-109 Capscrew 8 
Lr ~35298-14 Capscrew 4 
RlS35336-34 Lockwasher 4 
MS35337-44 Lockwasher 8 
MS36337-48 Lockwasher 8 

- hlS35239-103 
__I__- .- 

-- 

MIL-STD-202B NOTICE 4 a 9999933 02731105 3 7 3 - 1  

Remarks 

... ... 

... ... ... ... ... 

M Il-STD-202 B 
14 March 1960 

Bill of materials far 20-50 lb medium-impact shock apparatus-Continued 

1 All dimensions in inches. 

2 Unleas oîherniae specified, tokrancea are rt 1/64 on fractlonr, 2 .O06 on decimals, and f % on angles 

The uprixhte shall be absolutely verticai. 

4 Height of uprighta is adequate for s SS-Ineh drop. 

Wheels of the elevata? ssaembly shall be adjusted w that a aided free fall will occur. 

This apparatus is to be mounted on a atandM relnforcæd concrete Dad of at least 9 mure feet in area and 6 inches thick. 

FIGURE 20&l.-Continued 
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HANDLE 9 W T  2 ALUMIHWIâLLûï O I REûD 

0 .” 
5 ALUMINUM ALLOY 

BUMPER 
ALUMINltM ULOY 
2 REQD 

SUPPORT 
ALUMINUM ALLOY 
2 REP0 

HANDLE-SHAFT &?ICE 
ALUMINUM ALLOY 
2 REQD 

MmHOD 205B 
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Dewription 

Head 

Handle shaft 
Handle 
Guide angle 
Guide angle 
Support 
Bumper 

8 Brace 

Quintitl  

1 

1 
1 
1 
1 
2 
2 
a 

Handl*ahaft brace 1-1 

Aluminum alloy, *temper T3, per Specification QQ- 
A-962. 

Aluminum alloy, temper O, per Specification WW- 1 "-786. 

Aluminum alloy, temper T4, per Specification QQ- 
A-267. 

Aluminum alloy, temper T3, per Speciflcation QQ- 

Aluminum alioy, temper O, per Specification WW- 
A-362. 

'I-786. 
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i 
YS35297-ll5 @--I-- YS35351-46 

@+ 

3 20 

FIGUUE 206-2.160-~00 poud me&um-impCrct r h k  a-. 
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6 
7 
8 
9 
10 
11 

Bill of materials for 150-400 lb medàum-impact shock apparatus-Continued 
Item No. or MS part NO. Description Quantity Remark. 

1 Bottom plate 1 Steel. 
2 Top angle 
3 Top angle 2 
4 Corner angle 
6 Plate 4 

1 Structurai 

I steel. 

j Structurai steel. Base channel 
Base channel 2 
Elevator- 2 Aluminum. 
3 1 Plywood. 

~ 12 Wood (hard maple or kilndried 
Elevator table channel 2 Structural steel, 6 in. x 8.2 lb. 

12 
13 
14 
16 
16 
17 
18 

19 
20 
21 

22 
23 
24 
26 
26 
27 

-- 
- - - _ _  

oak), 36 x 5% x 1%. 
Impact plate 12 Steel (cold-rolled), 36 x 1% x %. 

Structurai steel (see notes 3 and 4) .  
2- 2 Steel. 

1 steel. .- 
Angle 2 

ao 2 

Elevator- 
1- 1 

Structural steel, 4 in. x 5.4 1b. 
Steel (hot-iorged) , standard %-lo 

UNG2A, 6 lg shank. 
Washer- I Steel. Gusset 6 

Tire 8 Rubber (for NFE400-32, Cat. No. 
65, Rosbn Gear Works, or equal). -- 

% sld pipe x i 2 % ~  Ig. 
- Hex __  nut 32 '2-13 UNG2B, regular. 

%-20 UNF-2B (cad pl stl). 

-- - 
Spacer 4 

Hex- - 9 

Lockwasher 11 % dia ( s s t ) .  
Hex nut 11 %-i0 UNG2B ( s s t ) .  

screw- 

METHOD 2058 
24 April 1959 

28 Screw 

29 Hex nut 
30 Spacer 
31 Plate 

32 Scale 

34 
86 

33 Height indicabr 
Lag bolt 
Lag boEt 

10 

108 
24 

4 
8 
2 

1 Height of drop (inches). 
1 ... 
4 % d i 4  steel. 
4 36 d i 4  steel. 

Wood, rh #i0 x 1 lg. 
Hex hd, 35-13 UNG2A, 7 lg  (cad 

%-16UNG2B (cad pl stl). 
100 x %a ID x' % Ghk, stl. 
3% X 3% X %, stl (weld to item@. - 

pl stl). 
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MIL-STD-202B N O T I C E  4 W 99999LL 027LLLO 730 

Item No. or MS DU& No. 

nis35296-118 
XS35296-126 
MS36297-65 
MS35297-115 
MS35297-187 
MS35297-195 
MS36337-46 
MS35337-48 

Ki: L-STD-202Z 
14 March 1936 

Description Quantity Remarks 

Capscrew 6 ... 
Capscrew 4 ... 
Capscrew 4 ... 
Capscrew 8 ... 
Capscrew 4 ... 
Capscrew 6 ... 
Lockwasher 4 ... 
Lockwasher 41 ... 

1. Ail dimensions in inches. 

2. Unicai otherwise s~>oclfied. toiennesa are f 1/6< on fracüana. f .O06 on decimali. and f %m on anglu, 

a. Tbe uprights ahall be absoiutei~ varticni. 

4. Height of unriphta ia adequate for a 86-Inch drom 

6. Whceii of the elevator ismmbiY ahall be adjusted M) thnt a pulded frea fall will occur. 

6. Thia PpparOtuS b to be mounted on a standard 6-inch dnfarosd concrete door IUDWW by snrth. However. if a unnip. 
ported by earth Luad. it ihouldk reinforced aOnOrrt. at leaat 86 muam f u t  In area and i2 inched thick. 

FIGURE 20õ-2-Continued 

METHOD 2058 
24 April. 1959 

11 
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MIL-STD-202B 
14 March 1960 

GUIDE ANGLE 4 STEEL (COLD ROLLED) O 2 REO0 
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M f 1-STD-202 B 
14 March 1960 

1 
2 
3 
a 
5 
6 
7 
8 
9 

MS35297-10 

Bill of malenalr for rake ( U / W  150-400 lb medium-impact 8hock appalratm) 

Item No. or MS pari No. 1 bescription I Quantlty 

Head 1 
Tubing 1 
Handle shaft 1 
Guide angle 2 
Rod 1 
Handle 1 

2 Block 
Hex nut 1 
Lockwasher 1 
Capscrew 1 

I_ -. ~ 
~ 

Remarks 

-II. - . . .- 
y1-20 LJNC-2B (cad pl &i). 
% dia (sst). 

1. All dimensions in inches. 

2. Unleea otherwine iveclfied, tolaranca am -L 1/64 on fraction* f.005 on ùecimalr. and f Irno on anaka. 

3. Rigidly weld item @ to item 0. 
4. Riaidly weld item @ to item 0. 
5. Risiüly weld Item @ to Item @, 

6. Rigidly weld Item @ to ltema 0. 0, and 0. 

FIG- 206-2.-Continued 

13 

MRHOD 2058 
24 Api.3 :$sa 
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MIL-STD-202B N O T I C E  4 ï î î î î 1 i L  027LlL3 4 4 T  

MI 1-STD-202 B 
14 March 1960 

LETHOD 206 
LIFE (ROTATIONAL) 

1. Puwse .  This test is performed for the 
purpose of determining the effects of sub- 
jecting electronic and electrical parts, which 
are actuated by rotational motion, to 2 num- 
ber of operations approximating the iife of 
the part. Total resistance, contact resi: bnce, 
and dielectric strength are examples or meas- 
urements which may be made prior to, dur- 
ing, or after test, and which% would show the 
effects of rotational actuation. Measurements 
prior to and after test are generally made 
for comparison purpoges and would indicate 
the amount of change that results from this 
test. Parts with sealed shafts and bushings 
might. have the effectiveness of the sea1 dis- 
turbed by rotation; a sealing test performed 
after this test would disclose this inadequacy. 
A switch-life test may be performed in con- 
junction with this test method. 

2. Procedure 

2.1 Mounting. Specimens shall be mounted 
in their normal operating position by the 
intended mounting means. Normal care shall 
be taken in the mounting procedure to pre- 
vent the binding of shafts during rotation. 
Figure 206-1 shows a suggested means of 
preveriting this condition, when applicable. 
Mechaniiiris such as slip clutches may be 
used tc prevent damage from the application 

of excessive torque to  the specimens. When 
this test is conducted at an elevated tem- 
perature (see 2.6), the spacing between a 
group of like specimens shall be as specified. 

2.2 Test potential znd load. The test poten- 
tial and load applied to the specimens during 
rotation shall be as specified. 

2.3 Cyde. A cycle shall consist of a rota- 
tion of the shaft from one stop position to 
the other stop position (passing through 
detent positions, if any), and return to the 
original position. For specimens not having 
stops, a cycle shall consist of a rotation of 
the shaft 360° and return, unless otherwise 
specified. Specimens with adjustable sûps  
shall have the stops so placed as to permit 
maximum rotation. Specimens that are ro- 
tated by means other than a shaft shall meet 
the requirements of this paragraph by rbta- 
tion 360' and return, unless otherwise speci- 
fied, or from stop to stop. 

2.4 Cycle rate. The cycle rate &ail be ex- 
pressed in cycles per minute (cpm), and 
shall be as. specified. 

2.5 Number of cydes. Spechem &ail be 
subjected to one of the following test condi- 
tions, as specified: 

1 
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PypI1 L-STD-2C2B 
14 March 19áû 

METHOD 206 
14 March 1960 

2 

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

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



Test conditwn Nunbei- of et/ciss 
A .......................... o w  
B .......................... 2,000 
c ........ * ........ ...... .. 5.000 
D .......................... 10,000 
E .......................... 16,000 
F .......................... 2õ,000 
G .......................... 60,000 
H ................... - ...... 100,000 
J ........................... 200,000 
K .......................... 300,030 
L ....... ................... 600,000 
Li ............... * .......... 1,000,000 
N .......................... 2,000,000 

2.6 Temperature and atmospheric pres- 
scre. When specified, this test shall be per- 
formed at elevated or reduced temperature 
and at other than room ambient atmospheric 
pressure. 

3. Measiuenients. Specified measurements 
or tests shall be made prior to, during or 

after mhtions, as specified. 

4. Saz~xiuary. The foliowing Getails must 

(ai) Spacing of specimens for elevated- 
temperature testing, when ap- 
plicable (see 2.1). 

be Ppwiiied in the individual specification: 

(b) Test potential and load (see 2.2). 

(c) Cycle, if other than specified (see 

(a) Cycle rate in cpm (see 2.4). 

(e) Testcondition letter (see 2.52. 

(f) Temperature and atmospheric con- 
ditions, when applicable (see 
2.6). 

(g) Measurements or tests prior to, 
during or after rotations, as ap- 
plicable (ace 3). 

2.3). 
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M I L - S T D - Z B Z B  N O T I C E  4 9 9 9 9 9 3 3  OE'711Lb 157 

Mil-SYD-2028 
14 March 1560 

1. Purpose. This test is performed for the 
purpose of determining the ability of various 
parts to withstand shock of the same sever- 
ity as that produced by underwater explo- 
sions, 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 Testing Machine for 
Lightweight Equipment in Specificatioii 
MIL-S-90.1, Shockproof Equipment, Class 
HI (High-Impact) , Shipboard Application , 
Tests for. The purpose of this apparatus is 
to determine the ability of equipment in- 
stalled aboard naval ships to withstand 
shock and still continue to perform its op- 
erational function. This test method is 
limited to testing of parts weighing not more 
than 300 pounds, 

2. Precautions. The apparatus shall be ex- 
amined periodically for damage. Any hard- 
ware which has become defective by being 
deformed or cracked shall be replaced. Par- 
ticular 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 ob- 
jects that may become loosened and act as 
projectiles as a result of this test. A sound- 
warning arrangement shali be made, for use 
in alerting 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 00 figure 
207-1 and the associated detail drawings 
(see 3.4). The pa* shaU 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 to  the mounting fixkure. 

3.1 Anvil plate. The test apparatus of this 
method is so constructed that the anvil plate 
(see fig. 207-3) can be installed, in sequence, 

-in two positions. By utilizing these two in- 
stallation positions and separately employing 
both hammers of the apparatus, shock is 
applied through the three principal mutually 
perpendicular axes of the part being sub- 
jected s~ 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 vertical hammer as shown 
on figure 207-2. The other position is as 
shown on figure 207-1, whereby the end 
shock pad is contacted by .the horizontal 
hammer. 

3.2 Hammers. The test apparatus ia 
equipped with two 400-pound hammers. One 
hammer renders a blow by a vertical drop. 
The other hammer applies a force in a hori- 
zontal 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 201-4A, 
207-4BJ 2075, and 207-6 show standard 
mounting fixtures that shall be used when 
testing parts with this test apparatus. These 
mounting fixtures simulate platform and 
panel mountings. The applicable mounting 
fixture shall be as specified. When one of 
the standard mounting fixtures shown on 
figures 2074, 2074B, 2075, and 207-6 

PJ[;'THOD 207 
14 March 196û 
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f,?,;L-S7D-2023 
14 March 1960 

cannot be used, the individual specification 
shall specify a mounting fixture or adapter 
which approximates the actual rigidity en- 
coun.tered in service. 

3.4 Detail drawings. Copies of detail 
drawings may be obtained from the Armed 
Services Electro-Standards Agency, Fort 
Nonniouth, N. J., by those who require this 
:nformation. When requesting copïes of 
these drawings, both the identifying symbol 
number and the tintle should be stipulated, as 
follows : 

Drawing 207. Class HI (High-Impact) 
Shock Testing Machine 
for Lightweight Equip- 
ment, Department of 
the Navy (Buships) 
IO-T-2415-L. 

4. Proceäure 

4.1 Mounting method. The specimens shali 
be installed by their normal mounting means 
on the mounting fixture in their normal op- 
erating position. Bolts for mounting the 
parts shall conform to type I, II, or III, 
grade 2, of Specification MIGB-857, 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 bolta 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. 

43 Direction of sñvck. A total of nine 
blows, thrce through each of the three prin- 
5pal mutually prpendicuiar axes for the 

,','.Zì'T.IOD 207 
14 March 1960 

heights indicated in 4.4, sh!! be c!clivewti 
ta the anvil plate supporting the specimens 
under test. Direction of shock shall be, in 
order, t o  the back, top, and side. Back aiid 
top blows shall be applied with the anvil 
plate located to receive blows from the hori- 
zontal and vertical hammers. Side blows :ire 
delivered by the horizontal hammer contac t- 
ing the end shock pad of the anvil plate 
(see 3.1). 

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 Electrical load and operating condi- 
tions. The electrical load and operating con- 
ditions applied to the specimens shall be as 
specified. 

4.7 External resilient mountings. Unless 
otherwise specified, no external resilient 
mountings associated with the specimen be- 
ing tested shall *be used. Integral mounting 
devices and external resilient mountings (if 
specified) associated with the specimen shall 
remain unblocked during tests. 

5. Measurements. Montoring of the speci- 
mens during test (e.g., delayed contact open- 
ing of relays, momentary stopping of dyna- 
motors, calibration errors in meters) shall 
be as specified. Upon completion of the re- 
quired number of blows, electrical and physi- 
cal measurements shall be made as specified. 
Allowable tolerances shall be as specified. 

6. Summary. The following debas  must be 
specified in the individual spacifieation : 

(a) Mounting fixtuïl-.s (see 3.3). 

2 
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(b) Electrical load and operating con- 
ditions, if applicable (see 4.6). 

(c) External resilient mountings, if re- 
quired (see 4.71. 

(d) Monitoring during test, measure- 
ments after test, and allowable 
tolerances, as applicable (see 5). 

3 
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FIGURE 
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N I L - S T D - 2 0 2 B  N O T I C E  4 D 9999935  0 2 7 2 1 2 5  51b W 

MIL-STD-2028 
14 March 1960 

MZTHOD 207 
14 March 1960 

CRQNT VIEW SIDE VIEW 

1. Ail dimensions in inches. 
2. Tolerances are t y16. 

I)ACi( VIEW 

6 
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MIL-STD-202B N O T I C E  4 W 9999933  0271322  452 W 

Qb 1 NdL-§TD-2023 
1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 
12 
13 
14 

Descrintion 

Panel 
Standard channel, 3 x 5.0 lb. 
Fabricated spacer 
Spacer stiffener 
Fabricated spacer 
Hex hd bolt, %-1Oxl% lg 
Hex hd nut, %-lo 
Washer, 2 OD x 'S/16 ID 
Washer, 1% OD x '?'!i6 ID 
Hex hd bolt, %-13 x 1 lg 
Hex hd nut, W-13 
Washer, 1% OD x Ka ID 
Hex hd bok, %-lo x 2% lg 
Block, 2% x 2 x 1% 

Afatcrinl 

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

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

14 March 1960 

1 Quantities are for one mounting. 

1. All dimensions in inches. 
2. Tolerances are f ?&I, unless otherwise specified. 
3. TWO identical specimens shall be mounted on the panel provided there is a minimum 

separation of 3 inches when the indicated 10-inch centers are used (total Weight 
not to exceed 40 pounds). 

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

5. In the event that the requirement of note 3 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 20743. 

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

7. If &e depth Öfthe specimen is such that the minimum clearance of 1 inch cannot 
be maintained, the specimen shall be turned z o u n d  80 that  the Iront faces the 
anvil plate. 

FIGWE 2074A. Stamùarù mounting jzztwes for ekotrioaCindioating &hb+ 
mstórr anä othar panehnounted pads. 

METHOD 207 
14 March 1960 
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1. All dimensions in inches. 
2. Tolerances are f Y1'/iat unless otherwise specified. 
3. This panel shall not be used if the panel indicated on figure 207-441 is applicable. 
4. The spacer blocks, item 14, shall be used only. when necessary to maintain a mini- 

mum clearance of 1 inch between the specimen and the anvil plate. 
6. In the event that  the depth of the specimen is such that the minimum clearance 

of 1 inch cannot be maintained, the spacer blocks shall be removed and the 
specimen mounted with the front surface toward the anvil plah. 

FIGURE 207-4B. Stccndard mounting fi tures f a r  e k c t ~ c a l ~ ~ h ~ g  
meter8 and Other panehnacntcd park. 

rC'.ITSOD 207 
1 14 March 196û 
I 8 

Item h d D d O I l  Xnterial 

1 Panel Steel 
2 Standard channel, 3xb.O lb Steel 
3 Fabricated spacer Steel 
4 Spacer stiffener Steel 
6 Fabricated spacer Steel 
6 H m  hd bolt, %-lo x 1% Ig Steel 
7 Hex hd nut, %-lo Steel 
8 Washer, 2 OD x 1?& ID Steel 
9 Washer, 1% OD x ID Steel 
10 Hex hd bolt, %-13 x 1 Ig Steel 
11 Hex hd nut, %-13 Steel 
12 Washer, 1% OD x y16 ID Steel 
13 Hex hd bolt, %-lo x 4 Ig Steel 
14 Spacer block Steel 
15 Strap, % x 1 Steel 
16 Block, 2% x 2 1% Steel 

Qty 1 

1 
2 
1 
4 
1 
8 
12 
12 
13 
4 
4 
4 
4 
4 
4 
4 
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Itos - 
1 
2 
'3 

4 
6 

6 
7 
8 
9 

Descri$&n 

Car building channel, 4 x 13.8 lb 
Car building channel, 4 n 13.8 lb 
Auxiliary mounting plato, ?4 9: 27 

Spacer (see table 1) 
Plastic mounting: panel (see table 2) 

1: 34 

HCX hd bolt, %-lo x 7 Ig 
Hex hd nut, %-lo 
Xnsher, 2 OD x 13/io ID 
Pipe spacer, 1 standard, 21946 Ig 

Steel 
Stecl 
She1 

Skol 
Plastic, Icminated, 

type FBG, pcr 

Steel (heat-treated) 
Steel 
Steel 
Steel 

XIL-P- 16036. 

W' 
1 
1 
1 

... ... 
8 
8 
16 
8 

1 Quantities are for one mounting. 
* The size of the auxiliary mounting plate nhall be increased to x 86 x 84 for panela No. 0 

arid No. 6 Ilated in table 2. 

~ T I N U O U S  WELD 

2 SAME AS I EXCEPT 
O T O  OPPOSPE HAND 

DIMENSI0N"A"AS MEASURED FROM 
CENTER OF ANY MOUNTING HOLE 
TO THE MOUNTING BASE OF THE PART 
SHALL BE NOT CESS THAN 2$ 

$ PLATE OF MAIN ANVIL PLATE 

9 
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TABLE 2. Mounting panela 

Panel 
No. 

B 

9 
12 
16 
20 
32 
36 

EI 

12 
16 
20 
24 
24 
34 

T 

% 
1 
1 
1 
1 
1 

No. and 
S aim d 

bolte -- 
1 4Wx13 
1 435x13 
1 834x13 
1 0 % r 1 3  
1% 69áx11 
1% S W X 1 1  

Bolbhob 
dia 

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 LËAST 2%. 

TABLE 1. Spacers 
When P (nota nseembly 

plan dew) is: 

3% 94 
3% 

L 

1% 
P+% 
4 

f l IL-STD-202B N O T I C E  4 îîîîïI1 02711Z5 IbI 
Fi'i;"rIL-STD-2029 
94 Karch 1950 

fE"HOD 207 
X iharch 1960 

Remarks 

.... .... 
Cut out ?4 thick auxiliary mounting plata, 

item 3, to give 36 clearance around rear pro- 
jections. 

1. Ali dimensions in inches. 

2. Tolerancm are I: He, unless atherwise specifled. 

FIG- 207-6-Continued 

10 
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M I L - S T D - 2 0 2 B  N O T I C E  4 99999LL 0271L2b O T ô  

Itam DoacriDtlon 

1 
2 
3 Auxiliary mounting plate, % 
4 Horizontal mounting plate, ?4 
6 
6 Hex hd nut, %-lo 
7 
8 
9 Gusset plate, % 
io Gusset plate, % 
11 Gusset plate, % 
12 Horizontal mounting plate, ?,$ 
13 Horizontal mounting plato, % 
14 Stiffener, 96 
15 Auxiliary mounting plate, % 
16 Auxiliary mounting plate, % ' 

Car building channel, 4 x 13.8 lb 
Car building channel, 4 x 13.8 lb 

Hex hd bolt, %-lo x 7 Ig 

Washer, 2 OD x 13/ie ID 
Pipe spacer, 1 standard, 218/1~ lg 

Mnkrial 

Steel 
Steel 
Steel 
Steel 

Steel (heat-treated) 
Steel (heat-treated) 

S h l  
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 
Steel 

1. All dimensions in inches. 
2. Tolerances a re  f ?AG, unless otherwise specified. 
3. Mounting platform No. 3 shall be similar -to momting platform No. 2 with the 

exception that the depth of the horizontal mounting plato and the side y s s e t  
plates shall bo increased to 22 inches. 

4. The smallest mounting platform which will satisfactorily accommodate the speci- 
men shall be selected. 

5. If the deep gussets interfere with the mounted specimen, the extra boltholes shall 
be used in bolting of mounting Platform No. 1 in the invert& ;Msition to the 
four lower boltholes of the aavd pla:&. 

FIGURE 207-6. Stundavd mmnting lixtwes for deck- or p l a t f ~ ~ . ~ n ~ d  wTb. 
MZTHOD 207 

11 , 14 March 1960 

1 
1 
1 
1 
6 
6 
12 
6 
2 
2 
2 
1 
1 
4 
1 
1 

-.. 
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1. PURPOSE. The purpose of this test 
method is to determine solderability of solid 
wire leads of 0.045-inch diameter (AWG 
size 17) OF smdler, whkh are ~na~rnEllly 
joined by a soft-solder operation. This de- 
termination is made on the basis of the 
ability of the terminations, attached to  a 
part, to be wetted by a new coat of solder, 
to verify that the treatment used in the 
manufacturing pi*ocess to facilitate soldering 
is satisfactory, and that this treatment has 
been applied to the required portion of the 
part designed t o  accommodate a solder 
connection, 

1.P ,Application in the individual specifica- 

(a) The validity of the test results will 
be ,affected if the following para- 
meters are changed ; therefore, 
they must not be modified: 

(1) Temperature of solder bath 
(45Oo-f-1O0 F.). 

(2) Co,mposition of the test solder, 
(3) Dwell time in solder bath. 
(4) Composition of solder flux. 
(5)  Minimum of 23-power magnifi- 

(6) Use of .mechanical dipping de- 

(b) To aid in assuring that electronic 
component parts will meet the 
solderability test method, the test 
must be required on a Iot-by-lot 
basis during acceptance inspec- 
tion, since solderability will be 
affected .by at least the following : 

(1) Size of the wire lead. 
(2) Base material of the wire lead 

(copper, iron, nickel, etc.). 

tion. 

cation. 

vice. 

1. 

MlL-STD-fEQ2B 
14 March 1960 

(3) Plating on base material. 
(4) Composition and thiclmess of 

original solder coating. 
(5) Contaminates from molding 

processes and handling. 
(6) Different basic manufacturing 

processes. 
(7) Storage conditions prior to 

shipment by manufacturer. 
( e )  Sample units which .have been 

teited may be allowed t o  be 
shipped on contract or order if 
they pass the test method, pro- 
vided that- 

(1) No electrical or  mechanical 
damage has resulted from the 
$est. 

(2) Change in wire-size diameter 
is tolerable. 

2. APPARATUS 

2.1 Solder pot. A solder pot, of sufficient 
size to  contain at least 2 pounds of solder, 
shall be used. This apparatus shall be cap- 
able of maintaining the solder at the tem- 
perature specified in 4.3. 

2.2 Dipping device. A mechanical dipping 
device, cclpable of controlling the rates uf 
immersion and ernersion of the terminations 
and providing a dwell time in the solder bath 
as specified in  4.3, shall be used. A suggested 
dipping ,device is shown on figure 208-1. 

2.3 ‘O~tical equiprnent. A projection sys- 
tem, capable of magnifying a minimum of 
23 diameters, shall be used. A viewer for 
reading microfilmed cards, with the card- 
holder. replaced with a chucking arrange- 
ment, is preferred for examining the wire- 
lead terminations. 

METE-;IOD 208 
29 November 1961.. 
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SOLDER BATH. -7 

METHOD 208 
29 November 1961 

.- 

SEPJSITIVE SWITCH 
FOR UO7OR 
(ON/OFF) 

FIGURE 208-1. Suggested d<pping device. 

2 
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14 Marck 1960 

3.1 Flux. The flux shall conform to type 
W of Specification MIL-F-14256, ?Flux, 
Soldering, Liquid (Rosin Base) ,? 

3.2 Solder. The solder shall confoim to  
type 8, coi.izp,sait;len SnBQ, of $paeificatian 
QQ-S-571, ?Solder: Lead Alloy, Tin Lead 
Alloy, and Tin Alloy ; Flux Cored Ribbon and 
Wire, and Solid Foiin.? 

4. PROCEDURE. The test procedure shall 
be perfoimed on a specified number of ter- 
minations, aktached to each part (resistor, 
capacitor, transistor, etc). T-he test pro- 
cedure consists of two operations-first, the 
applicatioii of flux and immersion in the 
solder dip of the terminations; second, the 
examination and evaluation of the surfaces 
of the terminations upon completion of the 
solder-dip process. The criteria for solder- 
ability during the evaluation of the termina- 
tions ace that at least 95 percent of the 
dipped area shall be covered by a new solder 
surface that is- 

(a) Smooth 
(b) Clean 
(c)  Shiny 
(d) Continuous 
(e) Free of pinholes 

(a) That in the remaining 5 percent of 
Additional criteria for solderability aie : 

the dipped area, small pinholes, 
voids, o r  rough spots may show, 
providing they are not concen- 
trated in one area. (Pinholes are 
defined as holdes in the solder, 
coating not esceeding 0.005 inch 
in actual diameter.) 

(b) That the total coverage of pinholes, 
voids, or rough spots in the 
dipped area shall not exceed 5 
percent. 

( c )  That there is no evidence of bare 
base metal in the dipped &rea, o r  
of areas where the solder dip 
failed to cover the solderable 
portion of the pai-t. 

An example of what constitutes 5 percent of 
the ,dipped area is - six voids of 0.032-inch 
diameter in a 1-inch length on a 0.032-inch 
diameter (AWG size 20) wire. Figure 208-2 
is included as .an aid in the evaluation of 
the 5-percent allowable area. Photographs 
of the solderability of acceptable and non- 
acceptable wire leads may be obtained on a 
loan basis from the Armed Services Electro- 
Standards Agency, Fort Monmouth, N. J:, 
by those who require (this information. When 
requesting evaluation photographs, both the 
identifying-symbol number and the title 
should be indicated, as follows : 

PHOTOGRAPHS 208. Soùkrabiiity evalua&on. 

. - . .  . .. . .  . . . , . i ?. . .  . .  .. .. 

METHOD 208 
3. 29 Novepber i%P 
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FIGURE 208-2. Aids in evaìuatwn of 5-percent allowable area of  pinholes, voids, or Tough spots. 

METHOD 208 
29 November 1961 4 
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4.1 Preparation of terminations. Solder- 
able surfaces of the terminations shall be 

~ tested in the “as received” condition. No 
wiping, cleaning, scraping, or abrasive clean- 
ing of the terminations shall be performed. 
During handling, care shall be exercised t o  
prevent solderable surfaces from being 
abraded mi csntamiiiated by g’rease, gerspir- 
ants, etc. Any special preparation of the ter- 
minations prior to  the test shall be as speci- 
fied in the individual specification. 

i 

4.2 Application of flux. Terminations shall 
be immersed in the flux (see 3.1) which is a t  
room ambient temperature, to the mi?’ I imum 
depth necessary to  cover the solderoble sur- 
faces. Unless otherwise specified in the in- 
dividual specification, terminations shall be 
immersed to within 0.05 imh of the body of 
the pai%. Solderable surfaces shall be im- 
mersed in the flux for a period of from 5 t o  
10 seconds. 

4.3 Solder dip. ?”fe dross and burned flux 
shall be skimmed from *he sui-face of the 
molten solder specified in 3.2. The molten 
soldei shall then be stirred with a clean 
stainless-steel paddle t o  assure that it is at 
a uniform temperature of 450°+-100 F. 
(232.2O-c5.5O C.). The surface of the molten 
solder shall be skimmed again just prior It0 
immersing the terminations in the solder. 
The part shall be attached to a dipping device 
(see 2.2) and the flux-covered terminations 
immersed once in the molten solder to the 
same depth specified in 4.2. The immersion 
and emersion rates shall be ld~g inch pa’ 
second and the dwell time (time of total im- 
mersion to the required depth) in the solder 
hhsth shall be 5=iy2 seconds. After the dip- 

, .- .>*- 

7 

ping process ,the part shall be allowed to  
cool in air. Residue íiux shall be removed from 
the terminations by dipping in clean iso- 
propyl alcohol. If necessary, a soft cloth shall 
be iised to  reinove all remaining flux. 

4.4 Examiimtion of terminations. After 
ex41 dip4oated teniiiiiatioii lias been 
thoroughly cleaned of flux, its surface shall 
be examined, using the equipment specified 
in 2.3, &o deteïmine- 

(a) That the teriiiimtion is %-percent 
covered by a nem, smooth, clean, 
shiny, continuous sui-face, free of 
pinhoIeS. 

(b) That pinholes, voids, or  rough spots 
are not concentrated in one area 
and do not exceed 5 percent of the 
total area. 

(c) If ,any individual voids in .the solder 
coating exceed the diameter of 
the wire. 

In case of dispute, the percent of coverage 
with pinholes, voids, or rough spots shall be 
determined by actual measurement of these 
areas, as coinpared to  the total area. 

5. SUMMARY. The infoimation in 1.1 
should be observed, and the following de- 
tails must be specified in the individual 
specification. 

(a) The number of terminations of each 
pai% .to be tested (see 4). 

(b) Special preparation of the termina- 
;tiom, if applicable (see 4.1). 

(c) Depth of immersion in fiux and 
solder, if other than within 0.05 
inch of the body of the part (see 
4.2 and 4.3). 

.... 
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METHOD 209 
ñADIOGRAP~C INSPECXION 

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

1.1 Precautions. Radiographic 9nspection 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 produc- 
ing the required radiographic quality as specified in the individual specification. When using 
X-ray equipment, X-ray tubes with small effective focal-spot sizes and low inherent filtra- 
tion are recommended. 

2.2 Film holder. A lightproof film holder of low inherent filtration to radiation is recom- 
mended 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 
sensitivity shall be as specified in the individual specification. The sensitivity is the com- 
bined measure of the definition and contrast of the radiograph and should be such that the 
maximum allowable defect shall be shown. The imagequality indicator may be made from 
a sample part of the 8ame 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 magnification techniques are required, the use of single emulsion films is recorn- 
mended, 

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 - “Pro- 
tection Against Radiations From Sealed Gamma Sources ;’’ Atomic Energy Commission 
Book Title 10, Part 20-“Standard for Protection Against Radiation,” Part 30 - “Licens- 
ing of By-product Material,” Part 31 - “Radiation Safety Requirements for Radiographic 
Operations,” shall be complied with when applicable. 

Method 209 
18 May 1962 
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MIL-STD-202B 0 14 March 1960 

3. PROCEDURE 

3.1 Positioning of specimen. The leaded film holder is backed up by the lead plate (see 
2.2) and the specimen to be radiographed shall be placed in the position or positions speci- 
fied in the individual specification. 

3.2 Exposure parameters. The following exposure parameters may be varied to obtain 
the radiographic quality specified in 2.1 : 

(a) Source-film distance. 

(b) Kilovoltage os type of isotope. 
(c) Milliamperage or source strength of isotope. 
(¿i) Exposure time. 

(e) Film speed. 
(f) Intensifying screen. 

The detail sensitivity is affected by the following: 

(a) Focal spot size. 

(b) Film grain size. 
(cl Nature of. the specimen. 
(d) Placement of specimen. 

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

3.3 Intensifying screens. In general, metallic intensifying screens should be used at 
X-ray tube voltages above 126 kilovolts to minimize fogging and for intensifying effects. 

3.4 Identification of radiographs. Suitable means shall be employed to identify individual 
specimens on the radiographic record. 

3.5 Marking of radiographed specimens. If required, suitable marking shall be specified in 
the indivi.dua1 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 ; pres- 
ence of foreign materials; broken ejements; and other defects as specified in the indiviåiial 
specification. 

Motltod 209 
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6. SUMMARY. The following details shall be specified in the individual epecification: 
(a) Required radiographic quality. (See 2.1 and 4.) 

(b) Image-quality indicator to be used. (See 2.3.) 
(c) Records, if required for nonfilm techniques. (See 2.6.) 

(d) Position or positions of specimen. (See 3.1,) 
(e) Marking indicating that specimens have been radiographed, if required. (See 3.6,) 
(f) 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. 

Method 209 
18 May 1962 
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MIbSTPI202B 
Notice 4 
24 September 1962 

Method 210 

RESISTANCE TO SOLDERING HEAT 

1. PURPOSE. This test is performed for the 
purpose of determining whether component 
parts can withstand the effects of the heat 
to which they will be subjected during the 
soldering of their terminations. The heut ean 
IX either coxiducted lieat through the termina- 
tion into the component part, or radiant heat 
emanating from the soldei- dip or soldering 
iron when irr close proximity to the body of 
the coiniponcnt p;irt, or bi1th. In order to  
estabìisli a stant1:ird test procedure for the 
most nearly reproducible method, the use of 
soltlerinig irons (with their necessary hroad 
tolcrtiriccs on teimperatiares and other vari- 

, abks in the soldering-iron procedure) is not 
covcrcd hy this method ; however, the solder- 
dip irietìiod is iiacd bccausc of’ its more con- 
trollable conditions. Tho heat of soldering 
can affect the clectrical characteristics of the 
component part and cause mechanical dnm- 
age to the miter ids  mnkiiig up the part, such 
as : ISlcctricnì clianictcristics of rcsistivc’ele- 
mcnts, semiconductor devices, soldered con- 
iiwtions, plastics, and insulation materials 
are affected in varying degrees by heat; 
nnechnnical damage, such as loosening of 
terminations or windings, softening of in- 
sulation, opening of solder seals, and wealten- 
ing of mechanical joints, can occur. For this 
test, sonie specifications which cover com- 
ponent parts that  are fabricated of heat- 
susceptible niaterials permit the use of 
attnclicd lient sinks to reduce conducted heat, 
or specify some form of shielding to reduce 
exposure to radiant heat. When allowed or 
required by the component-part specification, 
the heat sinlis should simulate actual precau- 
tions which must be taken during soldering, 
aiid the shielding should afford the protection 
such as  would be present when soldering 
terminations which protrude through a panel 
or priiitcd-circuit board. 

5 

2. APPARATUS 

2.1 Solder pot. A sgìåer pot, of sumcient 
size to contain at least 2 pounds of solder arid 
to immerse the terminations to  the depth 
specified for the solder dip without touching 
the bottom of the pot, shall be used. This a p  
paratus shall be capable of maintaining the 
soldes at the temperature specified in 4.4. The 
solder bath shall be calibrated at a clepth not 
esckeding 1 inch below the center of the sur- 
face. 

2.2 Hecat sinks er shfoMng. If applicable, 
heat sinks or shielding shaìl be made part of 
the test, .and shall be as specified in the in- 
dividual specification, including d l  of the de- 
tails, such as materials, dimensions, method 
of attachment, and location of‘ the necessary 
protection. 

3. fAATERIALS 

3,1 Solder. The solder shall be lead-tin al- 
loy with a nominal tin content of EO to 7C 
percent. - 
3.2 Flux. When the use of flux is specified, 

it shall conform to type W of Specification 
?tíII,-F-11256, “Flux, Soldering, Liquid 
(Rosin Base)”. . 

4. PROCEDURE. The test shall be performed 
on all solder terminations, attached t o  the 
component part, not specifically excepted in 
the individual specification. 

4.1 Special preparation of specimens. Any 
special preparation of the specimens, prior 
to testing, shall be as specified in the indi- 
vidual specification. This could include spe- 
cific instructions, such as bending or  any 
other relocation of terminations, cleaning, 
application of flus, pretinning, and the at- 

1 
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tachment of heat sinks or  protective shield- 
ing (see 22) ,  prior to the solder dip. 

4.2 Application of flux. Vhcn s:p~xifi~?cl, 
the terminations to be tested sliall be im- 
mersed in tlie Aux (see 3.3) which is at room 
ambient temperature, ta tlie depth spccifioù 
for the solder dip (sec 4.4). Tlie duration of 
immersion shall be from 5 to 10 scconds. 

4.3 Preparation of solder bath. The multeii 
solder may he agitated to assure that  the tem- 
perature is ~inif(irni. The surface of the 
solder shall Ue kept clean and bright. 

4.4 Solder dip. The slwcificd niiinlwr of 
tézminatioiis (ml 4 )  with any special prep- 
arations (sec .i.i) shall be inimcrsed to the 
depth specified by the individual specific a t' 1011. 

Terminations shall I,& immersed, individually, 
if the geomctry of the component part per- 
mits. The temperature of tho solder and dura- 
tion of immersion alia11 be selected from oiie 
of tlie following two test conditions : 

Tcst eondi th  Tempetaturc immcr8ion dnratior 

A 36Ort10" C 3 2;s seconds 
B 250-c5" c 10-1 scconds 

The tcst-conditicm letter shall be as specified 
in the individual specification. After the dip, 
the specimens shall be allowed to cool and 
stabilize a t  room ambient conditions, for the 
time specified in the individual specification, 

u 

METHOD 210 

before final esaminations and mcasuremerikr 
are made. 

4.4.1 I'rccccutions. Prior to iìnd after the 
solder-dip itnmersion, precaution:rry mtm- 
ures shall be t:ikcn to prevent undue esposurc 
of the  IMP^ to the heilt radintcd by t l i ~  solder. 

5. EXAMINATIONS A N 9  MEASUREMENTS. 
Examinations aiid rncíwrcmcnts to be made 

. hefore and after tlic test, as applicable, shall 
be as spccificd in the individual specific* '1 t' 1011. 

6. SUMMARY, The follo\vixig details niust 

(a) The use of h a t  sinlis o r  shielding, 
iiicluditig ;i11 details, if applicable. 
(See 2.2). 

( i l )  S(ilder tcrmii1:itioiis that arc  not to 
be testcd, if app1is;ihlc. (See 4.) 

(c) Special prepiìr:ìti<>lì of specimens, if 
applicnblc, (Sec 4.1). 

(d) Immersion of tcrniinations in flus, 
if applicable. (See 4.2). 

(e) Depth of immersioii in the nioltcii 
solder. (Sec  4.4). 

( f )  Test-condition letter. (Seo 4.4). 
(g) Cooling time prior to final cxnminu- 
. tions and nicasuremcnts. (See 4.4). 
(h) Examinations and measurements 

before and after test, as applicable. 

be specified in the individual specification : 

(Sec '6 ) .  

6 
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TEREJLINAL STRENGTH 

1. PURPOSE, This tost is pc'rforiiicd to (IC- 
termine wìiether the design of the terminals 
and tlicir mrdod of attschnicnt can with- 
stand une or  more of tlic applicable mcchani- 
m l  slrcxscs to which thcy will be subjccted 
during installatinn or disasscmbly in equip- 
ment. These strcsses niust be withstood I)y the 
component part without sustaining damage 
which would affect either the utility of the 
tcrmiiials or the operation of the component 
part itself. Evidence of damage caused by 
this test may not become evidcnt until sub 
sequent environmental tests a re  perfornied, 
such as seal, moisture resistance, or life. Pro- 
ccdurcs art! established in  this methocl for 
testing wire-lead termiiials, Aesible-flat-ctrip 
or tab-lend terminals, and rigid-type termi- 
nals which are tlircndcd o r  have (Jther ar- 
rangements for attaching conductors. The 
forces applied consist of direct asiiil, radial 
or tension pulls, twist, liending torsion, and 
the torque cserted by the application of nuts 
or screws on threaded terminals. These ap- 
plicd stresses will disclose poor woriimanship, 
faulty dcsigns, and in:idequntc methods of 
attnciiing tcrminds to  tho body of tlic part. 
Other evicknce of damage may be disclosed 
by mechanical distortion of the part, break- 
ing of scals, cracking of materials surround- 
ing the terminals, o r  changes in electrical 
ciiaracteristics, such as shorted o r  inter- 
rupted circuits and changes in resistance 
values. 

2. TEST CONDITIONS. 

2.1 Selection. There are five test conditions 
in this method, A, 13, C, D, and E. The soloc- 
tion of test conditions to perform the t e m i -  
nai-strength test (Icpcnds on thc typo of 
terniinal t o  be tested. The individual spec- 
ification shall specify the test condition re- 
quired, The following is included as a guide 
to  be used, as applicable: 

7 

Test condition A: Pull test-also known as 
a tension o r  tensile 
test for terminals. It 
is usually applicable to 
most types of temi- 
rids. 

Test condition B: Fiat-teiminal bend test 
--also known as a 
bend test. It is applica- 
ble to  flexible-flat-strip 
or  tablead terminals 
which can be bent by 
finger pressure. 

Test condition C: Wire-lead bend test- 
also known as a lead- 
fatigue, bend, or flex- 
ibility test. It is 
applicable to solid- 
wire-lead terminals of 
limited ductility, such 
as nickel-alloy-type 
leads and those used 
in hermetically-senled 
component parts. 

Test Condition D: Twist t es tca lso  known 
as a torsion test. It is 
usually applicable to 
ductile, solid-\-vire-le;id 
tcrniinnls intended for 
wraparound conneç- 
tions. / 

Test condition E: Torque test-It is appli,' 
mble to rigid-type ter- 
minals having either 
external screw threads 
or threaded inserts 
which are located at 
the center of the ter- 
mincl, or to other non- 
wire, rigid-type termi- 
nals which should 
withstand the turning 
moment tha t  results 
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. from a force applied 
from an og-center 
point on the terminal. 

3. PROCEDURE. One or more of the follow- 
ing test-condition letters shali be specified in 
the individual specification: 

3.1 Test eondition A (pull test). 

f l IL -STD-202B N O T I C E  4 9999911 0271140 478 I !  

3.1.1 Methoú of holding. If the method of 
holding or clamping is pertinent, i t  shall be 
specified in the individual specification. . 
3.11.2 Applicù force. The force applied to 

the terminal shall be 1,2,49$, or 9 pounds, as 
specified in the individiial specification. 
3.1.3 Direction of applied force. The point 

of application of tlic force and the force ap- 
plicd shall be in the direction of the axes of 
the terminations, as shown on figure 211-1. 

3.1 .io Ditration of applied force. The force 
shall be applied gradually to the terminal and 
then maintained for a period of 5 to 10 sec- 
onds, a 

3.2 Tost condition I) (flat-terminal band 
test). 

3.2.1 Starting position o f  teminal .  Prior 
to the tcst, the terminal: shall be observed to 
dctcrniine if it is oriciited 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 bend- 
ing is not critical, the terminals may be bent 
by finger pressure through a bending cycle 
of three bends, as shown on figure 211-2. The 
bending cycle shall start with a 4 5 O  bend to 

. one side of the normal position, If the termi- 
nal is already bent to an angle between 0' 
and 4 5 O  to one side of the normal position 
prior to test, it shall be bent in tlie same di- 
rection until cn angle of 4 5 O  is achieved. The 
terminal shall then be bent OOo in the op- 
1)osite direction to a point 45' on the op- 
posite side of the normal position, and then 
back 4 5 O  to normal. If the method of bend- 
ing is critical, the individual specification 
shall specify the method of bending and any 

fixture required to control the point of rrp- 
plication. The rate of bending shall be a p  
proximately 3 seconds per bend in each 
direction. 
3.2.3 Nttmber of bending operations. The 

number of bending operations shall be two OE 
five, as specified in the individual sqecifica- 
tion. 

3.3 fest condition C (wire-loud b o d  Post). 

3.3.1 Prcparation of speciweit. A load of 
?Ap 1, 2?4, or 5 pounds, na specified in the in- 
dividual specification, shall be suspendcd 
from the terminal. The load selected shall be 
that closest in value to one-half the Ioad ap- 
plied during the pull test.-The body of the 
component part shall be hcld with a suitable 
clamping or  attaching device, so that the ter- 
minal is in its normal position with respect 
to the component part. The load shall be 
suspended at a point within q' inch from the 
free end of the terminal. 
3.3.2 Bending cycle. The body of tlic COM- 

poncnt part shall be slowly inclined so as to 
bend the terminal thtough 90° and then re- 
turn it to normal position, as shown on figure 
211-3. This entire action*shall be limited to 
one vertical plane. A' bend through 90' aiid 
rcturii to normal position shall be dcfincd as 
one bend. Consecative bends shall be in the 
saine dircction. The load shall be restricted 
such that the bend 3/32 -t- 1/32 incii from 
the body of the component part. T h  rate of 
bending shall be approximately 3 seL ids per 
bend in each direction. 

3.3.3 Nuntber of  bendhg operations. The 
number of bending operations shall be three. 

3.4 ?est condition D (twist test). 

3.4.1 Prepäi%ion of specimen. The solid- 
wire-lead terminal shall be bent 90° at a 
point %, inch f$om its juncture with the body 
of the component part, as shown on figure 
211-4. The radius of curvature at the 90° 
bend shall be approxiinntely 1/32 inch. The 
free end of the terminal shall be clamped at 
n point 3/64 -c 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 orig- 
inal axis of the bent terminal, in alternating 
dircctions, for  a total of three rotations, at 
the rate of approximately 3 seconds per rota- 
tion. 

3.5 Test condition E (torque test). 

3.5,1 Direction und application of torque. 
The torque shall be aljplied clock-wise and 
thcn counterclocklvhe in a plane perpendic- 
ular 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 terminai 
and then maintained for a perfod of 6 to 16 
seconds. 

3.5.3 Screw-thread terminals. When test- 
ing screw-thread terminals, the torque, in ac- 
cordance with tlte terminal size, shall be 
applied to the centerline of the terminal as- 
sembly, as follows: 

Screw-ihrcad TLWtlU* 

N o . 4 , .  ........................ 8.0 
No. 6 ......................... 6.0 
No. 8 ......................... 11.0 
No. 10 ........................ 16.0 
Na 12 .......... :... .......... 24.0 
1/4 inch ....................... 32.0 

terminaia (pounà-incha) 

3S.4 Other nonwire, rìgid-tppe terminais. 
When testing other nonwire, rigid-type ter- 
minals, tho applicd torque is dependent on 
tlic cquivalent diameter of the external por- 
tion of the terminal assembly, The equivalent 
diameter is defincd as equal to twice the dis- 
tance from the terminal axis to the point of 
normal wire connection, as shown in the ex- 
amples on figure 211-6. The torque shall be 
applied in accordance with the equivalent 
diameter, as follows : 

I l  i 

1 

1: r 

.- 
9 

Equivalent diamrkr 
(inch) 

MIL-STD-202B 
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Tormo 
(ounce-inch..) 

<1/6 .................. O 
> l / l G  to 1/8, incl ....... 8 
>1/8 to 3/16, incl ...... 18 
>3/16 to 6/16, incl ..... 40 
> S A G  to 1/2, incl ...... 80 > 1/2.. ................ Aa specified in the 

individual specification. 

4. 1. SASUREMENTS. Measurements tu  be 
made before and after the test, as applicable, 
shall be as specified in the individual specifi- 
cation. 

5. SUMMARY. The following details must 
be specified in the individual specification : 

(a) Test-condition *letter(s) . (See 3.) 
(b) If test-condition letter A is spec- 

(1) If pertinent, the method of 
holding or clamping. (See 
3.1.1) 

(2) Whether applied force shall 
be 1,2,4Y2, or 9 pounds. (See 
3.1.2.) 

(c) If test-condition letter B is spec- 

. (1) If critical, the method of 
bending and fixture required. 
(See 3.2.2.) 

(2) Whether number of bends 
shall be 2 or 6. (See 3.2.3.) 

(a) If test-condition letter C is spec- 

(1) Whether the load shall be r /2 ,  
1, 21/2, or 5 Rounds. (See 
(See 3.3.1.) 

(e) If test-condition letter E is spec- 
ified : 

(1) Torque to'be applied to non- 
wire, rigid-type terminals 
when equivalent diameter is 
greater than 1/2 inch, (See 
3.6.4.) 

(f) Measurements before and after teat, 

~ 

ified : 

ified : 

ified : 

as applicable. (See 4.) 
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LÒAQ 

Ftguro 211-1. Test condltlan A. 

t 
LOAD 

Figuro 211-3. Test cmdit lon C. 

Flgute 211-5. Test condftlon E. 

Ftgun 211-2. Test condition 8, . 
.COMPONENT PART 

ORIGINAL AXIS 
OF TERMINAL t {a 1 

? I 

BENOING OF 
W IRE-LEAD 
T E R M I N A L  ] ~f;t#r~-)-.,. 
FOR TWIST - T 

(b ì  I. WIRE-LEAD 
TWIST TEST TERMINAL 

PADDED CLAMP 

CHUCK ON SHAFT 
W H I C H  CAN BE 
ROTATED THROUGH 360° 

STEP I. BEND LEAD WITH FINGERS, 3 V E R  
. 

ROUNDED EDGE OF METAL P L A T E  AC 
SHOWN IN (o). 

STEP 2. CEiJTER COMPONENT PART IN CHUCK: 
SECURE L E A D  IN CLAMP AS SHOWN lN(b). 

STEP 3. ROTATE CHUCK PART THROUGH 3 6 O O A T  4 
RATE OF APPROXIMATELY 5 SECONDS PER 
360 O ROTAT I O N. SUC C E S S IV E R OTAT :ON S 
SHALL BE IN ALTERNATE DIRECTIONS. A 
T O T A L  OF THREE SUCH 360° ROTATIONS 
S H A L L  BE PERFORMED. DURING THIS TEST 
THE CHUCK S H A L L  ROTATE AROUND AN 
AXIS  WHICH IS F I X E D  W I T H  RESPECT TO 
T H E  PADDED CLAMP, OR VICE VERSA. THE 
CHUCK S H A L L  HAVE FJO APPRECIABLE END 
P L A Y  DURING ROTATION. 

Figure 211 -4.. Test condition D. 

METHOD 211 10 
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a I I  

NOTEZ EOUIVALENT DIAMETER tS TWICE THE DISTANCE 
BETWEEN THE LINES tNDICATED BY THE ARROWS. 

Fim 211-6. Method of dctsmrining equivalent dicimeter. 

I I 

! 

11 . .  METHOD 311 
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1. Purpose. The dielectric withstanding 
voltage test (also called high-potential, over 
potential, voltage-breakdown, or die!ectric- 
strength test) consists of the application of 
a voltage higher than rated voltsge for a 
specific time between mutually insulated por- 
tions of a component part or between insu- 
Isted portions and ground. ?his is used to 
prove that the component part can operate 
safely at its rated voltage and withstand 
momentary overpotentials due to switching, 
surges, and other similar phenomena. Al- 
though this test is often called a voltage 
breakdown or dielectric-strength test, it is 
not intended that this test cause insulation 
breakdown .or that it be used for detecting 
corona, rather it serves to determine whether 
insulating materials and spacings in the com- 
ponent part are adequate. When a compo- 
nent part is faulty in these respects, applica- 
tion of the test voltage will result in either 
disruptive discharge or deterioration. Dis- 
ruptive discharge is evidenced by flashover 
(surface discharge) , sparkover (air dis- 
charge) , or  breakdown (puncture dis- 
charge). Deterioration due to leakage cur- 
rents may change electrical parameters or 
physical characteristics. 

1.1 Precautions. The dielectric withstand- 
ing voltage test should be used with caution 
particularly in inplant acceptance testing, as 
even an overpotential less than the break- 
down voltage may injure the insulation and 
thercby 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 shotlld be 
taken to be certain that the test voltage is 

1 

free of recurring transients or high peaks. 
Direct potentials are considered less damag- 
ing thzn alternating potentials which zre 
equivalent in ability to detect flaws in de- 
sign and construction. However, the latter 
are usually specified because high alternab 
ing potentials are more readily obtainable. 
Suitable precautions must be taken to pro- 
tect test personnel and apparatus because of 
the high potentials used. 

1.2 Fadoïs aGecting asc. Dielectric be- 
havior 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 (par- 
ticularly oil-filled components) ; mechanical 
stresses; and previous test history. Unless 
these factors are properly selected as re- 
quired by the type of dielectric, or suitable 
correction factors can be applied, compari- 
?son of the results of individual dielectric 
withstanding voltage tests may be extremely 
difficult. 

2. Apparatus 

2.1 Eigh-voltage source. The nature of the 
potentia! (ac or 6c) shall be as specified. 
When an alternating potential is specified, 
the test voltage provided by the high-voltage 
source shall be nominally 60 cycles per sec- 
ond in frequency and shall approximate, as 
closely as possible, a true sine wave in form. 
Other commercial power frequencies may be 
used for inplant acceptance testing, when 
specified. All alternating potentials shall be 
expressed as root-mean-square (rms) values, 
unless otherwise specified. The kilovolt- 
ampere rating and impedance of the source 
shall be such as to pen& operation at all 
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testing loads without serious distortion of 
the waveform and without serious change in 
voltage for any setting. When the test speci- 
mcn demands substantial test source power 
capacity, the regulation of the source shall 
be specified. When a minimum kilovolt- 
zmpere rating is required, it shall be speci- 
fied. When a direct potential is specified, the 
ripple content shall not exceed 5 percent rms 
of the test potential. When required a suit- 
2ble 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 5 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 deter- 
mined that the actual voltage across the test 
specimen will be within the allowable tol- 
erance under any normal load condition. 

2.3 Leakage current measuring device. 
When a maximum leakage current require- 
ment is specified, a suitable ammeter 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 mezas shall 
be provided to indicate the occurrence of 
disruptive discharge and leakage current in 
case it is not visually evident in the specimen. 
‘Ele voltage measuring device of 2.2, the 
leakage current measuring device of 2.3, or 
an appropriate indicator light or an over- 
load protective device may be used for this 
purpose. 

3. Procedure. 

3.1 Preparation. When special prepara- 
tions or conditions such as special test fix- 
tures, reconnections, grounding, isolation, or 

immersion in water are required, they shall 
be specified. 

3.2 Test vo!tz.ge. Specimens shall be sub- 
jected to  a test voltage of the magnitude 
and nature (ac or dc) specified. 

3.3 Poicts of apglicatioa The test voltage 
shall be applied between mutually insulated 
portions of the specimen or  between insu- 
lated 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 
approximátely 500 volts (rms or  dc) per 
second, unless otherwise specified. At the 
option of the msnufactiirer, the test voltage 
may be applied instantaneously during in- 
plant acceptance testing. 

3.5 Duration of agplication. Unless other- 
wise specified, the test voltage shall be main- 
tained at the specified value for a period of 
60 seconds for qualification testing. For in- 
plant acceptance testing, when specified, re- 
duced time with a possible correlated higher 
test voltage may be used. Specimens with 
movable parts shall be tested as specified, in 
8 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 dur- 
ing inplant acceptance testing. 

3.6 Examination and measurement of 
specimen. During the dielectric withstand- 
ing voltage test, the fault indicator shall 
be monitored for evidence of disruptive dis- 
charge and leakage current. Following this, 
the specimen shall be examined and measure- 
ments shall be p e r f m e d  to determine the 
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effect of the dielectric withstanding voltage 
test on specific operating characteristiw, (see 3.3). 
when specified. 

(e) Points of application of test volhge 

1. Method of testing specimens 
with movable parts (see 3.5). 

(f) Method of connection of test volt- 
age to specimen, if signifiant 

4. Summary. The following details must . 

be specified in the individual specification : 

(a) Special preparations or conditione, 
(g) Regulation, when applicable (see 

(b) Magnitude of test voltage (see 3.2). 
(h) Minimum kilovolt-ampere rating of 

1. Test voltage, and duration for high-voltage source, if required 
inplant acceptance testing, if (see 2.1). 
different than for qualifica- 

(i) Limiting value of surge current, if tion testing (see 3.6). applicable (see 2.1). 
(c) Nature of potential (ac or dc) ( j  ) Maximum leakage current require- 

(see 2.1). ment, if applicable (see 2.3). 
(d) Duration of application of test volt- (k) Measurements after dielectric with- 

age far qualification testing if standing voltage test, if required 
other than 60 seconds (see 3.6). 

(see 3.3). 

2.1). 
if required (see 3.1). 

(see 3.6). 
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METHOD 302 
INSULATION 

1. purpose. This test ia to measure the 
resistance oft'ered by the insulating mem- 
bers 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 resist- 
ances 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 cur- 
rents, can disturb the operation of circuits 
intended to be isolated, for example, by form- 
ing feedback loops. Excessive leakage cur- 
rents can eventually lead to deterioration of 
the insulation by heating or by direct-current 
electrolysis. Insulation-resistance measure- 
ments should not be considered the equiva- 
lent of dielectric withstanding voltage or 
electric breakdown tests. A clean, dry insula- 
tion may have a high insulation resistance, 
and yet possess a mechanical fault that 
would cause failure in the dielectric with- 
standing 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 different materials or combina- 
tions of materials may have inherently dif- 
ferent insulation resistances, the numerical 
value of measured insulation resistance can- 
not properly be taken as a direct measure of 
the degree of cleanliness or absence of de- 
brioration. The test is especially helpful in 
determining the extent to which insulating 
Properties are affeoted by deteriorative in- 
fluences, such as heat, moisture, dirt, oxida- 
tion, or loss of volatile materiah. 

1.1 Factors aff ectiyig use. Factam affecting 
insulation-resistance measurements ' include 
temperahre, humidity, residual chargea, 
@har&g currenits or time constant of in- 
S h m n t  and memumi circuit, test voitage, 

RESkSTANCE 

previous conditioning, and duration of un- 
interrupted test voltage application ( e k -  
trification time), In connection with this last- 
named factor, it is characteristic of certain 
components (for example, capacitors and Ca- 
bles) for the current to usually fall from 
an instantaneous high value to a steady 
lower value at a rate of decay which de-. 
pends on such factors as test voltage, tem- 
perature, insulating materials, capacitance, 
and external circuit resistance. Consequently, 
the measured insulation resistance will in- 
crease for an appreciable time as test voltage 
is applied uninterruptedly. Because of this 
phenomenon, it may tak,e many minutes to 
approach maximum insulation-resistance 
readings, but specifications usually require 
that readings be made after a specified time, 
such as 1 or 2 minutes. This shortens the 
testing time considerably while still. per- 
mitting significant test results, provided the 
insulation resistance is reasonably close to 
steady-state value, the current versus time 
curve is known, or suitable correction fac- 
tars are applied to these measurements. For 
certain components, a steady instrument 
reading may be obtained in a matter of sec- 
onds. When insulation - resistance meamre- 
ments are made before and after a test, both 
measurements should be made under the 
same conditions. 

2. Apparatus. Insulation - resistance meas- 
urements shall be made on an apparatus 
suitable for the characteristics of the com- 
ponent to be measured such as a megohm 
bridge, megohmmeter, insulation-resistance 
test set, or other suitable apparatus. Unless 
otherwise specified, the direct potential ap- 
plied to the specimen shall be that indicated 
by one of the foUowing bskonàition letters, 
as ECpecEed: 

1 
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Teat conditìm Test potential 
A ..................... 100 volts f 10% 
B ..................... 600 volts f 10% 
c ..................... 1.000 volts f 10% 

For inplant acceptance 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 in- 
sulation-resistance value required shall not 
exceed 10 percent. Proper guarding tech- 
niques shall be used to prevent erroneous 
readings due to leakage along undesired 
paths. 

3. Procedure. When special preparations 
or conditions such as special test fixtures, 
reconnections, grounding, isolation, low 
atmospheric pressure, humidity, or immer- 
sion in water are required, they shall be 
specified. Insulation-resistance measure- 
ments shall be made between the mutually 
insulated pointa or between insulated points 
and ground, as specified. When eledrification 
time is a factor, the insulation-resistance 
measurements shall be made immediately 

after a 2-minute period of uninterrupted 
test voltage application, unless otherwise 
specified. However, if the instrumenbreading 
indicates that an insulation resistance meets 
the specified limit, and is steady or increas- 
ing, 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 ini- 
tial measurements. 

4. Summary. The following details must 
be specified in the individual specification : 

(a) Test-condition letter, or other test 

(b) Special preparations or conditions, 

(c) Poinh of measurement (see 3). 

(d) Electrification time, if other than 
2 minutes (see 3). 

(e) Measurement error at the insula- 
tion-resistance value required, 
if other than 10 percent (see 2). 

potential, if specified (see 2). 

if required (see 3). 
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METHOD 303 
DC RESISTANCE 

1. Purpose. This test is to measure the 
direct-current (dc) resiatance of resistors, 
electromagnetic windings of components, 
and conductors. It is not intended that this 
test apply to the measurement of contact 
resistance. 

1.1 Precautions. The temperature at which 
the dc resistance measurement is made will 
affect the final value of resistance. In addi- 
tion, resistance values may vary with the 
measuring voltage. 

2. Procedure. DC resistance shall be mea. 
sured 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 4 0.6 percent if 
the specified tolerance on the measured re- 
sistance is 6 percent), unless otherwise 
specified, For inplant acceptance 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 

1 

tolerance is not specified, the limit of error 
in the bridge or other test equipment shall 
not exceed -c 2 percent. v e  test current 
through the specimen shall be as small as 
practical considering the sensitivity of the 
indicating instruments, unless the test cur- 
rent or voltage is specified. When it is im- 
portant that the temperature of the speci- 
men shall not rise appreciably during the 
measurement, the test voltage shall be ap- 
plied uninterruptedly for as short a time as 
practicable, but no case for more than 6 
seconds, unless otherwise specified. The 
measurement shall be made at or corrected 
to 26OC. 

3. Summary. The following details must be 

(a). Limit of error of measuring appa- 
ratus, if other than one-tenth of 
specified tolerance (see 2). 

(b) Test voltage or current, if appli- 
cable (see 2). 

(c) Maximum period of uninterrupted 
test-voltage application, if other 
than 5 seconds (see 2). 

8pecified in the individual specification : 

METHOD 3û3 
6 February 1956 
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METHOD 304 
RESISTANCETERIPERATURE CHARACTERISTIC 

1. Purpose. It is the purpose of this test 
to determine the percentage change in direct- 
current (dc) ohmic resistance from the dc 
ohmic resistance at the reference tempera- 
ture, per unit temperature difference be- 
tween 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 relation- 
ship between resistance and temperature 
over a range of specified test temperatures. 

2. Procedure 

2.1 Preparation. Test leads used to con- 
nect the specimens to the resistance-measur- 
ing devices shall be firmly fastened to the 
specimens. Precautions shall be taken to 
minimize er-rors in resistance measurement 
due .to such factors as lead resistance, spuri- 
ous electromotive forces, condensation of 
moisture, etc., throughwt the range of test 
temperatures, by utilization sf suitable test- 
lead materials and measurcme2i; techniques 
or by applying appropriate corrections. 

2.2 Test temperahxes. The reference tem- 
perature shall be 2 5 V .  or as specified. There 
shall be two &andan3 seria; of kst tempera- 
tures. The first series shall be %O, O’, -Iso, 
and -56OC.; the seccrnd seriss shall be 25@, 
60°, ‘Eo, loo”, 126O, 20û0, 2115O,  and 35OOC. 
The tolerance on each temperature in both 
series shall be f 3OC. 17he lowest teat tem- 
perature 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 seaies 
snd the start of the second aeries. 

2.3 Measurements. The resistance of each 
specimen shall be measured 30 to 45 min- 
utes after the chamber temperature has be- 
come stable to within & 0.5OC. at a tes t  
temperature. However, it will be permissible 
to measure the resistance before the end of 
this period if the resistance has become sta- 
ble to within 2 0.1 percent as determined by 
preliminary measurements made at 5-minute 
intervals after stabilization of the chamber 
temperature. Uniess otherwise specified, the 
temperature a t  the time of measurement 
shall be measured to an accuracy of f 1 per- 
cent of the temperature difference between 
the nominal teat temperature and the nomi- 
nal reference temperature + O.SOC. Resist- 
ance measurements shall be made in ac- 
cordance with method 303 of this standard. 

3. Results. The i.esistance-ternperatuz-e 
characteristic, in percent change in resisb 
mce per degree cmtigrade, at each test: 
temperature shall ha computed as follows: 

Resistanc~tempe~.,7.P,up.e characteristic- 
w*-li?i 

R: ( b - t l )  

X 1 0  

Where: 
RI = resistance a t  reference tempera- 

ture (in same series as test 
temperature) in ohms. 

RI = resistance art test temperature in 
OhmS. 

tl = reference temperature in degrees 
centigrade. 

tz = test temperature in degrees centi- 
grade. 

4. Summary. The following details must be 

(a) Reference temperature, if other 
specified in the individual specification : 

than that specified (see 2.2). 

METHOD 304 
24 Odobar 1956 
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(b) Lowest and highest test tempera- (c) Accuracy of temperature measure- 
ment if other than that specified 
(see 2.3). 

ture (see 2.2). 

?!*RHOD 504 
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METHOD 305 
CAPACITANCE 

1. Purpose. The purpose of' this test is 
to measure the capacitance of component 
parts. Preferred test frequencies for this 
measurement are 60 cycles, I20 cycles, 1 kilo- 
cycle, 100 kilocycles, and 1 megacycle. 

2. Procedure. The capacitance of the speci- 
men shall be measured at or referred to an 
ambient temperature of %OC. with a capaci- 
tance bridge or other suitable method at the 
frequency specified. The inherent accuracy 
of the measurement shall be $r (0.5 percent + 0.2 micromicrofarad) unless otherwise 
specified. Suitable measurement techniques 
shall be used to minimize errors due to the 
connections between the measuring appara- 
tus and the specimen. The alternating-cur- 

rent (ac) voltage actually impressed across 
the specimen shall be as low as practicable. 
When a direct-currea t (dc) polarizing volt- 
age is required, it &all be as specified and 
shall exceed the peak ac voltage impressed 
across the specimen; however, the sum of 
the peak ac and the dc voltages shall not ex- 
ceed the voltage rating of the specipen. 

I 3. Summary. The following details must be 
specified in the individual specification : 

(a) Test frequency (see 2). 

(b) Limit of accuracy, if other than 
that specified (see 2). 

(c) Magnitude of polarizing voltage, if 
applicable (see 2). 
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METHOD 306. 
QUALITY FACTOR ( Q )  

l. Purpose. The purpose of this test is 
to measure the quality factor, commonly 
called Q, of electronic parts such as capaci- 
tors and inductors. By definition, the factor 
Q expresses the ratio of reactance to effective 
resistance of a circuit element. This numeri- 
cal ratio is considered a “figure of merit” for 
a reactive component (or a resonant circuit 
utilizing such components) as it is a measure 
of tho ability of the component (or circuit) 
to store ener,T campared to the energy it 
wastes. For this reason Q is also called “stor- 
age 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 relation- 

ships involving Q mentioned above can. be 
applied to the direct or indirect measurement 
of Q. 

2. Procedure. The quality factor or Q of 
the specimen shall be measured using a s u b  
able instrument providing an accuracy of 
measurement within 10 percent of the speci- 
fied value of Q. Measurements shall be made 
at the specified frequency. Suitable measure-. 
ment techniques shall be used to minimize 
errors due to the connections between the 
measuring apparatus and the specimen. 

3. Summary. The following detail must be 
specified in the individual specification : 

(a) Test frequency (see 2). 

METHOD Sûó 
24 October 1956 
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METHOD 307 
CONTACI' RESISTANCE 

1. Purpose. The purpose of the contact- 
resistance test is to determine the resistance 
offered to a flow of current during its pas- 
sage between the electricalcontactink sur- 
faces of connecting components, such as 
plugs, jacks, connectors, and sockets, or be- 
tween the electrical contacts of current-con- 
trolling components, such 88 switches, re- 
lays, and circuit breakers. For practical rea- 
sons, 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 not af- 

ditions. If large currents are passed through 
high-resistance contacts, excessive energy 
losses and dangerous overheating of the con- 
tach may occur. 

fect the accuracy of the genera g..s circuit con- 

1.1 Precautim. Contact-resiBtance values 
between $wo contacting surfaces are influ- 
enced 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 ap- 
pearing at the contacts during interruption 
of current ; temperature ; and thermal con- 
ductivity of leads. These factors should be 
considered in designing test jigs or clamps, 
or in performing contact-resistance measure- 
ments. Contact resistances are usually meas- 
ured by a 4-terminal procedure, using a Kel- 
vin bridge, or by the voltmeter-ammeter 
method. The test current used is usually the, 
maximum rated current for the contacting 
surface& involved. In measuring contact re- 
sistance, it is importanit to keep the specimen 
free from vibration, and to prevent changea 
in normal contact pressure which might re- 

sult from improper application of test jigs 
or clamps. 

2. Procedure. The resistance of the con- 
tacts may be measured directly using a Kel- 
vin 'bridge, or indirectly using the volt- 
meter-ammeter method, ammeter-potenti- 
ometer method, or other suitable means. The 
maximum allowable measwement error shall 
be 6 percent. The point of measurement shall 
be the point at which the external leads are 
normally connected to the terminals. Connec- 
tions between the specimen and the measur- 
ing 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 neces- 
sary, 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 ac- 
tivations to cleanse %he contacts prior to 
measurement, the number of test activa- 
tions, and the number of measurements per 
activation to be made on each contact shall 
be as specified. 

3. Summary. The following details must 

. 
be specified in the individual specification : 

(a) Method of connection (see 2) 
(b) Test current (see 2). 

(c) Maximum open-circuit test voltage, 

(a) Number of activations prior to 

(e> Number of test activations (see 2). 

(f)  Number of measurements per ac- 

. if applicable (see 22. 

measurement (see 2). 

tivation (SM 2). 

MRHÖD 307 
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level audiofrequency and otheï low-fre- 
quency circuits, whese low-noise parts are 
used, resistors may become an important 
source of interfesing noise. One source of 

a 
‘ L  

- -  

! 

measure current noise to  determine its mag- 
nitude. The method employed in this test 
has been designed to evaluate ,accurately the 
“noi~iness” “noise quality” o f  individual 
resistors in terms of a noise-quality indes. 
The noise-quality index, expressed in decibels 
(db), is a measure of the ratio of the root- 
mean-square (rnis) value of current-noise 
voltage, in microvolts (UV), ,to the applied 
de voltage, in volts. The pass band associated 
with the noise-quality index is one frequency 
decade, geometrically centered at  1,000 cycles 
per second (cps) . This index is termed the 
“micsovolts-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 rto current noise. Conversely, for 
a given limit of current-noise inteference in 
a particular circuit design, a maximum ac- 
ceptable value of the index may be estab- 
lished. Ordinarily, it is not necessary to dup- 
licate the operating conditions of the par- 
ticular circuit design when measuring the 
current noise. The noise qu,ality of popula- 
tions of resistors may be i-easonably esti- 
mated by measurement of the inclex of iepre- 
sentative gi*oups of resistors using suitable 
sampling procedures. Measurements on 
sample groups tend to  have a normal dis- 
tribution and once representative parameter 
values for %he distribution have been estab- 
lished (the mean and standai-d deviation), 
such paiwneter values would serve as norms 
in judging “noisiness” and product uni- 
formity insofar as noise is concei%ed. 

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 measure- 
ments, using the apparatus of this method, to 
delay reading the noise metes for a period 

METHOD 308 
1 29 November B9G1 
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of time no less than four times the effective 
time constant of the detector to  allow the 
meter suficient time to reach at least 98 per- 
cent of a representative average value. The 
effective time constant of the apparatus is 
normally adjusted ,to a value close to i second 
and therefore, a minimum time delay of 4 
seconds is nomially reyuii*ed fer the miso 
meter to indicate a valid average. Immedi- 
ately after this 4-second delay, the meter 
should be read even though it continues to 
fluctuate as the noise signal varies. Noi-mally, 
the operator in making a visual reading of 
the fluctuating meter pointer, should esti- 
mate .an average for a short cluration, in the 
order of to 1 second. 

2. APPARATUS. Noise measurements 
shall be made on Quan-Tech Labomtories, 
Inc. Model 315 Resistor-Noise Test Set, or 
equal, .built in conformance with specifica- 
tions recommended by the National Bureau 
of Standards (NBS) and detailed in a re- 
port entitled “A Recommended Standard Re- 
sistor-Noise Test System,” by G. T. Conrad, 

POWER SUPPLY 
30 TO 400 V DC 

ISOLATION 
RESISTOR Rir 

RESI STOR . 
UNDER TEST 

CALIBRATION 
SOURCE CALIBRATION 

METHOD 308 
29 November 1961 

Jr.;N. Newman, and A. P. Stans’uury pub- 
lished in the IRE Transactions of the Pro- 
fessional Group on Component Parts, Voluni2 
CP-7, Number 3, September 1960. The NBS- 
test system provides a means foi* establish- 
ing direct current through the resistor under 
test and measuring the resutling dc voltage 
aiid noise voltage appearing at the temiinals 
of the resistor. These two voltages are indi- 

db. Instrumentation is so arraiiged that the 
associated value of the “microvolts-per-volt- 
in-a-decade” index may be readily determined 
in accordance with 3.3. 

l 

cated simultaneously on scales calibrated in - 

2.1 Test system. The test system shall be 
as shown in the simplified block diagrmi in 
figure 305-1. The de portion of the system 
consists of a variable dc power supply and a 
dc vacuum-tube voltmeter (VTVM) , The 
alternating-current (ac) poi-tion of the sys- 
tem consists of a calibration signal source 
and an indicating amplifier. The intercon- 
necting leads, as well as the resistor un- 
der test, should be adequately shielded. 

I AC 
BAND-PASS 
AMPLIFIER 

w~:w~?ocou PLL- 
TYPE PJETEW . - 

I 

FIGURE 308-1. Block diagram of bystem. 
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2.1.1 Dc-ntecLsuremmLt comicie?.atio., The 

h g  power thyough an isolation resistor to 
%he resistor under test. The isolation re- 
sistor prevents noise, appearing at  the ter- 
minals of the resistor under test, from being 
severely attenuated by the very low, parallel 
fE~peclanca presented by tho ou’tpul tórminals 
of the dc power supply. The isolation re- 
sistor 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 resistance of #the resistor under test, RT. 
The dc voltage appearing across the resistor 
under test is indicated by the dc VTVM. The 
meter has two scales-one showing the dc 
voltage across the resistor under test, V, and 
the other indicating the quantity D=20 log 
V, in db. The db scale simplifies cornputa- 
tion of the current-noise index, The choice 
of value of the dc voltage is not critical, how- 
ever, to avoid subjecting the resistor under 

. test, and the isolation resistor as well, t o  
excessive dc power dissipation or voltage, or 
both, standard nominal values of dc voltage 
and values for the isolation resistor are given 
in table 3Oû-1. 

I variable dc power supply f urnisha dc load- 

I 

-- 

2.1.2 Ac - memurement considerations. 
Noise voltage appeal-ing at %he terminals of 
the resistor under test is amplified and its 
rms magnitude is shown’by the ac indicating 
amplifier. The indicating amplifier consists 
of a high-gain, low-noise amplifier, a filter, 
an rm,s detector, and an output meter. The 
filter restricts the frequency response of the 
amplifier to a flat-top, 1,000-cps pass band, 
geometrically centered at 1,000 cps. The out- 
put-meter scale, like that of the dc VTVM, 
is calibrated in db to  simplify calculations. 

_.- . 

2.1.3 Calibratien techwique. The calibra- 
tion technique consists of fust applying a 
predetenriined value of 1,000-cps, sine-wave 

3 

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 sys- 
tem and calibrates the indicating amplifier. 
1% kould ba noted thal; sisice the calibi?u-tion 
setting depends iipon the impedance at 1,000 
cps of the resistor under test, resistors hav- 
ing the same dc resistance may not calibrate 
alilte. The resistance of the calibration re- 
sistor (1 o h )  is considered negligible com- 
pared t o  that of any resistor under test (100 
ohms to 22 mego) ; therefore, the ei’i’ect of 
the calibration voltage is equivalent to  that 
of the calibration voltage appearing at the 
terminals of a zero-impedance generator lo- 
cated in series with the resistor under test. 
The magnitude of the calibration voltage is 
so chosen that the indicated output is equal 
to  that which would be obtained vif the cdi- 
bration voltage were a noise voltage having 
an i m s  value of 1,000 :UV in a decade. Such 
a signal should produce a reading of 60 db 
when the system is properly calibrated; thus, 
O db means 1 UV in a decade. 

2.2 Synsl>sis. To summarize, this appara- 
t u s  provides a measure of the rms value of 
the currenbnoise voltage generated in the re- 
sistor under test and transmitted in a fre- 
quency decade. The calibration technique re- 
fers the measured noise voltage to the ter- 
minals of an essentially zero-impedance 
noise-voltage generator located in series with 
the resistor under test. The noise voltage so 
measured, when corrected foi- the presence 
of system noise, 5s the “open-circuit” cur- 
rent-noise voltage of the resistor under test. 
Since both the current-noise voltage and dc 
vokage are expressed in db, the vaIue of the 
“microvolts-per-volt-in-a-decade” index is ob- 
tained by subtractizg the dc reading from 
the corrected noGe reading. The corrected 
noise reading is discussed in 3.3. 

DJETHOD 308 
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3.1 Operatirig conditions. The test shall be 
pei.Eormed a t  an ambient temperature of 
2 5 O = i 2 '  C., unless otherwise specified. The 
specimen under test shall be stabilized at 
room ambient temperature prior to test. No 
sgoeiul prmaration8 of the ~peeimen are 3;'~- 
quired other than ;th,at its leads be clean. 
Standard operating conditions, based on the 
resistance value of the specimen to  be tested, 
are given in table 308-1. The values of the 
isolation resistor, RM, and the de voltage, V, 
should be observed, although they are not 
critical, because rthe index is reasonably in- 
dependent of the values of the isolation re- 
sistor and the dc voltage over a broad range. 
Therefore, it is not necessary to obtain the 
exact value of de 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 shalIithe ratings 
of ;the resistor under test be exceeded. 

3.2 Measurements. After the operating 

- 
Resintor under 

k3t 

(Rt) 

OhmS 
100 
120 
150 
180 
220 

--- 270 
330 

470 
5GO 
680 
820 

390 - 

1,000 
1,200 
1,500 
1,800 
2,200 
2,700 
3,300 

ïnolation 
raistor 
(Rm) 

Ohms 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 

1,000 
1,000 
1,000 
1,000 
1,000 
10,000 
10,000 

METHOD 308 
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collditions have been established, the rneas- 
urement operation shall be performed in 
three steps, as follows : 

(I) Calibration (see 3.2.1) . 
(2) Measurement of system noise (see 

3.2.2). 
(8) Simultaneous measurement of the ds 

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 Culibrution. .The calibration tecli- 
nique (see 2.1.3) standardizes the gain of 
the ac system for the particular resistor un- 
der test. For the noise measurements in steps 
2 and 3 which follow, the sum of the ac at- 
tenuator setting and the ac meter reading, in 
db, is a direct indication of the noise present 
in teims of an "open-circuit' ' ims noise volt- 
age appeaping across the terminals of the 
resistor under test. 

TABLE 308-1. Sta.fida?.d o p e r a t h g  conditions 

Reaktors % matt and higher 

20 log v 
(D) 

db 
10.1 
11.6 
13.5 
15.1 
16.9 
18.3 
19.2 
19.9 
20.7 
21.4 
22.3 
23.1 

24.0 
24.8 
25.8 
26.6 
27.4 
28.3 
29.2 

Volts 
3.2 
3.8 
4.7 
5.7 
7.0 
8.2 
9.1 
9.9 
10.8 
11.8 
13.0 
14.3 

15.8 
17.3 
19.4 
21.2 
23.4 
26.0 
28.7 

4 

Dc power 
dissipation 

(Pdc) 

Màlliwatts 
100 
120 
150 
180 
220 
250 
250 
250 
250 
250 
250 
250 

250 
250 
250 
250 
250 
250 
250 

Resistom ?4, G, nnd 1/10 wnfA 

20 log v 
(m 

db 
10.1 
10.9 
11.8 
12.5 
13.4 
14.3 
15.1 
15.8 
16.7 
17.5 
18.3 
19.2 

20.0 
20.8 
21.7 
22.5 
23.4 
24.3 
25.2 * 

Dc voltoge 1 
(V) 

Volts 
3.2 
3.5 
3.9 
4.2 
4.7 
5.2 
5.7 
6.2 
6.9 
7.6 
8.2 
9.1 

10.0 
11.0 
12.2 
13.4 
14.8 
16.4 
18.2 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 --- 
100 

100 

100 
100 
100 
100 
100 

100 . 

e 

c 

I 
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10,000 
10,000 
10,000 
10,000 
10,000 

29.9 
30.8 
31.5 
32.3 
33.2 

I 
31.2 250 
34.3 250 
37.4 250 
41.2 250 
45.3 250 

I I 
25.9 19.7 100 
26.7 21.7 100 
27.5 ' 23.7 100 
28.3 26.1 100 
29.1 . 28.6 100 

34.0 
34.8 
35.8 
36.6 
37.4 
38.3 

50.0 
* 54.8 

61.2 
67.1 
74.2 
82.2 

40.0 
40.8 
41.7 
42.5 
43.4 

100 
110 
122 

' 134 
148 

12 mego 
. 15 mego 

18 mego 
22 mego 

5.2 
4.2 

1.0 mego 48.0 250 
1.0 mego 48.0 250 
1.0 mego 48.0 250 3.5 
1.0 mego 48.0 250 2.8 
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TABLE 308-1. Standard operating conditions-Continued 

Rcrifakanco 1 Re3lStom 1,4 nate and hisher I Raistorn y, I,& and 1/10 matt 

I Dcpower I 20lonV 1 Dovoltapo1 I Daporser 
iipntion 

i - 1 --. 3,900 
4;700 

6,800 
8,200 i 

10,000 
12,000 
15,000 
18,000 
22,000 
27,000 
33,000 
39,000 
47,000 
-56,000 
j8,OOO 
82,000 

10,000 
10,000 
10,000 
10,000 
10,000 

0.10 mego 
0.10 mego 
0.10 mego 
0.10 mego 
0.10 mego 
0.10 mego 
0.10 mego 

250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 

30.1 
30.9 
31.8 
32.5 
33.4 
34.3 
35.1, 
35.8 
36.7 
37.5 
38.3 
39.2 

32.0 
35.0 
39.0 
42.0 
47.0 
52.0 
57.0 
62.0 
69.0 
75.0 
82.0 
91.0 

100 
io0 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

F 

i 
i 0.10 mego 

0.12 mego 
0.15 mego 
0.18 mego 
0.22 mego 
0.27 mePo 

0.10 mego 
0.10 mego 
0.10 mego 
0.10 mego 
0.10 mego 
1.0 mego 

250 
250 
250 
250 
250 
26.8 

100 
100 
100 

100 

1 
100 1 

! 
26.8 I 

1 
0.33 mego 
0.39 mego 
0.47 mego 
0.56 mego 
0.68 mego 
0.82 mego 

1.0 mego 
1.0 mego 
1.0 mego 
1.0 mego 
1.0 mego 
1.0 mego 

40.0 
41.0. 
42.1 
43.1 
44.2 
45.1 

29.7 
32.2 
34.3 
36.5 
38.1 
39.5 

40.0 
41.0 
42.1 
43.1 
44.2 
45.1 

99.0 
112 
127 
143 
161 
180 

29.7 
32.2 
34.3 
36.5 
38.1 
39.5 

I 99.0 
)I 112 

127 
143 
161 
180 

200 
218 
240 
250 
250 

' 250 
250 
250 
250 
250 
250 

' 250 

250 

_.- ' 1.0 mego 
1.2 mego 

. 1.5 mego 
1.8 mego 
2.2 mego 
2.7 mego 
3.3 mego 
3.9 mego 
2.7 mego 
5.6 mego 
6.8 mego 
8.2 mego 

1.0 mego 
1.0 mego 
1.0 mego 
1.0 mego 
1.0 mego 
1.0 mego 
1.0 mego 
1.0 mego 
1.0 mego 
1.0 mego 
1.0 mego 
1.0 niego 

46.0 
46.8 
47.6 
48.0 
48.0 
48.0 
48.0 
48.0 
48.0 
48.0 
48.0 
48.0 

40.0 
39.6 

I 38.4 
34.7 
28.4 
23.2 
18.9 
16.0 

' 13.3 
11.2 
9.2 
7.6 

46.0 
46.8 
47.6 
48.0 
48.0 
48.0 
48.0 
48.0 
48.0 
88.0 
48.0 
48.0 

200 
218 
240 
250 
250 
250 
250 
250 
250 
250 
250 
250 

40.0 
39.6 
35.4 
34.7 
28.4 
23.2 
18.9 
16.0 
13.3 
11.2 
9.2 
7.6 

.>-- 

I .  
, 

10 meno 1.0 mego 48.0 6.2 48.0 
48.0 

, 48.0 
48.0 
48.0 

250 
250 
250 
250 
250 

6.2 
5.2 
4.2 
3.5 
2.8 - u a  voixage across -me raismr unaer =ST, ror wie menaurenient of total noke. 

.' 5 
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3.2.2 System noise (S). System noise is 

--current, is not present in the resistor under - - 

than 15.0 db, then f (T-S) is essentially zero, 
the background ‘noise present when direct - - and T alone is the measure of current-nose. 

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 Totul noise (T) .  Both the dc voltage 
and the total noise are measured simultan- 
eously. 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 conti-o1 t o  its minimum before apply- 
ing the voltage, and when the voltage is 
agplied, it should be increased t o  the de- 
sired value. The magnitude of the de 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 re- 
sistor under ,test. The associated noise 
measurement indicates the total noise 
present, ie, the quadratic sum of the systeni 
noise and the current noise. This total noise 
is indicated by T, in db. 

3.3 Deteimination of the “miessvdts-per- 
vdt-in-a-decade” index. The current-noise in- 
dex to be compared with *the required index 
(see 5) shall be computed from the three 
measured quantities S, T, and D, in accord- 
ance with the following formula. 

. (Index), in db = T -f (T) - S) -D. 

f(T-S), in db = 
Where : 

- 10 log [i - 10 -(T--S)/10]. 

The quantity f (T-S) is a correction for the 
presence of system noise while T is being 
measured. Values of f(T-S) are given in 
table 308-2 as a function of T-S; The quan- 
tity T-S represents .the indicated increase in 
noise resulting from the presence of direct 
current. When this increase, T-S, is greater 

BIETHQP) 308 
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4. EZROBS. Accuracy and repeatability of 
determinations of the current-noise indes are 
influenced by the combined effects of many 
factors including the following - character- 
fstiea OF the test get, ambient temperature, 
inherent fluctuations in current noise, rela- 
tive magnitude of current noise as compared 
to system noise, and delay between the ap- 
plication of dc voltage and observation of 
meter deflection. Therefore, in the interest of 
a better understanding of the significance of 
the measurement, a discussion of errors is 
included. The erro associated with the de- 
termination of the index is a function of two 
independent errors, one a bias-type or  con- 
stant error, and the Othe? a random-type os  
variable error. The bias eror is constant f o i  
any pai%icular measuring condition, The 
maximum bias error introduced by the test 
set should not exceed 0.4 db. A conservative 
estimate of .the bias error introduced by the 
peimissible departure of ambient tempera- 
ture from 2 5 O  ‘C., as stated in 3.1, is at most 
0.2 db. The “worst case’’ bi,as error for  these 
two factors is the sum of their absolute 
values, 0:6 db. Although the bias error for 
any particular measurement is not known, 
fur purposes of this discussion the “worst 
case” condition i s  assumed, and 0.6 db will be 
considered the magnitude of bias error as- 
sooiated with the index. The random error 
associated with the index is that of the cur- 
rent noise, [T - f (T-S)]. The index will 
be considered for two cases ; the more simple 
case where the current noise is relatively 
large, ie, T - S>15.0 db for which f (T - S) 
EO, and therefure current noise is represented 
by T alone; and the second case where the 
cui-rent noise is not relatively large and is 
represented by [T-f (T-S) I, with f (T-S) 
being significant. In either case, the pi-obable 
error of the index is approximately equal 
to ;the error component which predominates, 
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TABLE 308-2. Co.ri.ect?on fuctwr for- presraca of - 

T-8 
dll 

1.0 
1.1 
1.2 

1 1.3 
1.4 
1.5 

& 1.6 
1.7 
1.8 
1.9 
2.0 
2.1 

\ 2.2 
2.3 
2.4 
2.5 
2.6 

~ 2.7 
2.8 
2.9 
3.0 
3.1 
3.2 
3.3 
3.4 
3.5 
3.6 
3.7 
3.8 
5.9 
4.0 
4.4 
4.2 
4.3 

’ 4.4 
4.6 
4.6 
4.7 
4.8 
4.9 
5.0 

I __ 6.1 
6.2 

<:i - 
/’ 6.8 

f ( T - S )  
Conution 

bctor 

6.9 
6.6 
6.2 
5.9 
0.6 
6.3 
5.1 
4.9 
4.7 
4.5 
4.3 
4.1 
3.9 
3.8 
3.6 
3.5 
3.4 
3.3 
3.2 
3.1 
3.0 
2.9 
2.8 
2.7 
2.6 
2.5 
2.4 
2.4 
2.3 
2.2 
2.2 
2.1 
2.0 
2.0 
1.0 
1.9 
1.8 
1.8 
1.7 
1.7 
1.6 
1.6 
1.5 
1.5 

T-9 
db 

5.4 
5.6 
5.6 
5.7 
6.8 
G.9 
6.0 
6.1 
6.2 
6.3 
6.4 
6.5 
to 
6.9 
7.0 
to 
7.3 
7.4 
to 
7.9 
8.0 
to 
8.6 
8.6 
to 
9.3 
9.4 
to 
9.9 
10.0 
to 

11.5 
11.6 
to 
12.7 
12.8 
to 

14.5 
14.6 
to 

15.0 

>IL0 

. 

1.’ 
1.4 
1.4 
1.3 
1.3 
1.3 
1.2 
1.2 
1.2 
1.1 
1.1 

1.0 

0.9 

0.8 

0.7 

0.6 

0.6 

0.4 

0.3 

0.2 

0.1 

2 0  - 

P ( T - C )  
Correction 

factor 

whether it be bias error or random error. For 
&he first case, the only significant quantity 
which varies is T, and therefore the ran- 
dom-error component of the index error is 

equal .to the random errai* associated with 
the measurement of the total noise, T. The- 
random error of’ T is evidenced by fluctua- 
tions of the meter pointer and tends to have 
a tioimal distribution. The magnitude OP the 
probable random error of T cannot be given 
explicitly basnuee ita vabize iu  ncscsenrily a 
€unction of the resistor under test and must 
be determined from measuremenk The prob- 
able random error of T for different resistors 
may range from values as low as approxi- 
mately 0.2 db to values as high as several 
db in resistors having large noise variations. 
For resistors $aving a probable random 
error of T less than 0.6 db, the probable e r i w  
of the index is approximately equal to  the 
bias error, assuming the bias error is the 
“worst case,” ie, 0.6 db. This means that on 
the average, one-half of l h e  measurements 
would have an error no greater than 0.6 db. 
On the other hand, when the probable ran- 
dom error of T is greater than the bias error, 
the probable error of the index is equal ,to 
that.of T. F o r  the second case, the probable 
random-error component of the index is 
greater than that of T alone. This follows 
because the magnitude of current noise is 
determined from the difference between two 
measurements, T and S, each of which 
fluctuates, rather than from T alone. Meas- 
urements indicate that the probable random 
error of S should be in the order of 0.2 db. 
Assuming that this is the case, the probable 
random-error component; of the index is ap- 
proximately double that of T for the measuïe- 
ment condition T - S = 3 dsb, and approxi- 
mately four times .khat of T for the condition 
T - S = 1.5 db. The Emit of sensitivity for 
measuring the currenbnoise index is ap- 
pivached as the current noise approaches 
values to small to  cause san increase as much 
as 1.0 db, ie, T-S equal to 1.0 db. However, 
the test method may serve as a qualitative 
means for comparing resistors having rela- 
tively low values of current noise where 
T- S is less than 1.0 db. Another possible 
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source of measurement uncertainty is the 
tmnsitory variations in current noise which 
.may imiediately follow application of dc 
voltage. Certain types of resistors tend to 
display veiy little, if any, transitory varia- 
tions, whereas other types tend to display 
mch variations ta n irlsnsureable degree. For 
those resistors which exhibit such varia- 
tions, the current noise usually settles to a 
more stable value after a short time, from 
1 ,to several seconds. In some mes, the cur- 
miit-noise variations may continue to  be rela- 
tively large and unstable fo i  extended periods 
of time. Such resistors 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 re- 
duced. 

5. SüsJi3L4R.Y. T h e  following requirement 
and detaiis must be provided when this 
method is specified. 

(a) Required values of tile "inicrovolts- 
per-volt-in-a-decade" indes (see 
3.3). 

(b) Ambient temperature, if other than 
that specified (see 3.1). 

(e) Value of de voltage, if other than 
those stated in table 308-1 (see 
2.1.1 and 3.1) : 

.C 
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