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MILITARY SPECIFICATION
. RESISTORS, YDXED, COMPOSITION (INSULATED)
GERERAL SFERCIFIGATIOR IR
This specification is mandatory for use by all Departments
and ies of the of Defense.
1. SCCPE
1.1 Scope. This specification covers the general requirements for insuiated,
fixed resistors having & camposition resistance element consisting of e mixture
of carbon, insulating material, and suitable binders, efther molded together or
applied as a thin layer of conducting material on an insulated form. 'Iheat" re-
sistors are capable of full-load operation at an ambient tempersture of 70"C
{see table I).
1.2 Classification.
S 1.2.1 Zype desigmation. The type desigmtion shall be in the folloving form,
and as specified (see 3,71 and 6.1):
Gr 153 K
S —— ———_.———' ; ‘*
Style Characteristic Resistance Res istance
(1.2.1.1) (1.2.1.2) (1.2.1.3) tolerance
(1.2.1.4)

1.2.1.1 8tyle, The ltyle is identified by the two-letter symbol "RC" followed
fixed re-
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sistors, and the nunber identifies the size and pover rating of the resisiors.

1.2.1.2 Characteristic. The characteristic is identified by a two-letter

gy St ASL o aho mowdmmim cmindant _desmnamatiume shayartaristic

symbol; the firsti leiter jdentifies the maximm amdbient-temperature charscteris
n accordance with table I, and the second letter identifies the resistance-
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temperature characteristic ln accordance with tabdle II.
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TABLE I. Maximum ambient-temperature
characteristic,
iem.-tenpe ture
Symbol wr mﬁﬁ ,.,.....g..
[ ]
C
G=-=- J ko)
TABLE IT, Resistance-temperature characteristic.
Maximm allowable change in
resistance from resistance
at ambient-temperature
of 25°C
Nominal resistance
Symbol P
At =55°C_ At 105‘0
{ambient) (agbient)
#
Chms Percent 7‘22 gPercent ‘t}
‘,OOOand\mder--—-- 6.5 5
1,100 to 10,000, incl - = 10 6
11,000 t¢c C.' megohxms,
incl, = = = = = = = = 13 7.5
N—
LV JERg Spree
0.11 to 1,0, incl - ~ = o 15 10
1.1 to 10, incl, = = = = 20 15
iio.ndcver----ﬁ== 25 15

1.2.1.3 Resistance. The nominal resistance value expressed in ohms is identi-
fied by a three=digit muber; the first two digits represent significant figures
and the last digit specifies the number of zeros follou, When resistance

values less than 10 ohms are required, the letter "R" {s substituted for ome of
the significant digits to represent the decimal point. When the letter "R" 1is

PRI LY

used, succeeding digits of the group represent significant figures as shacwn in
the following example:

2R7 = 2.7 chms.
Minimm and maximm resistance values aball be as specified (see 3.1). The
standard values for every decade sball follow the sequence demonstrated for the
"10 to 100" decade in accordance with IS%I?S - Standard 24 = Value Series

Decade for Electronic Components of 5e, , and 20-Percent Tolerances.

1.2.i.4 Resistance tolerance. The resistance tolersnce is identified
by a ringle Ictur in accordance vith table IIXI.

e
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TARIER ITY, Resistance tolerance.
Syubol Resistance tolerance
Percent (%)
1/

a-l- - o o = o o 2

J. - - - - - - - 5

K o @0 oo« 10
iV Appliceble to styles RCO8, RC12, and RC2

and the 5 percent decade values only.

2. APPLICABLE DOCUMENTS

2.1 The 2o 11.'-:4"‘6 f\mm‘fl, of the issu e in effect on date of invitation for
bids or request for proposal, form & part of this specification to the extent
specified herein,

SPECIFICATIONS
PEDERAL
PPP-B-556 - Boxes, Folding, Paperboard.
PPP=B~636 - Box, FMiberdoard.
PPPeR=f76f - Boxes, Setup.
PPP-T-60 - Tape: Pressure-Sensitive Adhesive, Water-
Prwz, For Packaging.
PPP-T=76 =~ Tape, Pressure-Sensitive Adhesive, Paper,
(for Carton Sealing).
MNILITARY
MIL-P-116 « Preservation, Methods of.

MIL~C-45662 - Calibration System Requirements.

(See supplement 1 for list of applicable detail specifications.)
STANDARDS
mx‘m‘w

MIL-STD-105 - Sampling Procedures snd Tables for Inspection
by Attributes.

MIL-STD-129 ~ Marking for Shipment and Storage.

MI1~-STD-202 = Test Methods for Electronic and Electrical

Coaponent Parts.
MI1~-STD=221 = Color Code for Resistors.
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3.1 Detail specifications for individual resistor types. Detail requirements
or exc:ept.ions applicable to individual types of resistors shall be as specified
in the detail specifications. In the event of any conflict betveen requirements
of this specification and the detail specifications; the latter shall govern

Sas a5 200 2R BT 2T =2 -r‘ 1T1ica - — e e v Swa s

3.2 leificstion. Resistors furnished under this specification shall oc

oroducts whi ara cuali{fiad for listinz on +he snnlimahle mald4fiad rnrodn
V‘ VA D -JDA\-IJ b - ‘ b . - &LV asa e WRE SR LTS WD i ‘mb L I L S
1ist at the time set for opening of bids (see L.l and 6.2).

3.3 Material. The material shall be as speci'ied herein. Bovever, vhen a

N _mas PRV B TR W — \1-

uexm te I-.u:rm ll mT- BPCCLI Lm, a mnerm &bl DE BIW VKILG“ U’lu € U4C
the resistora to meet the performance requirements of this specifiecation.

Acceptancz or approval of any constit.uem. material shall not be construed as a
guaranty of the acceptance of the finished product.

3.k Desion and construetion

and physical cdimensions specified (see 3.1). Each resistor ahal.l consist of a
compositior. resistance element protected against exposure of humidity and
temperature conditions by an enclosure or a coating of moisture-resistant, in-

=tV at d a1
sulating materiad.

Resistors shall be of the design. construction,

3.4.1 Terminals. All terminals shall be suitably treated to facilitate
soldering. .

3.5 Pouver rating. Resistors shall have a power rating as specified (see 3.1),

X 1S 3llall IAAVE 8 JUFEl I8LVile 88 jJceltilav

based on continuous full-load operation at an ambient temperature of 70°C. This

pover rating is dependent on the ability of resistors to meet the applicable

life requirements specified in 3. i6. For resistors operated at ambient tempera-
...... AP TN tha load ahall bhe Asrated in ancordanns with the anerie

b\u: “l CALVLGDD VA I~ wy A B Addeals W Taws: vViiw wpywwe

fied curve (see 3.1).

3.6 Voltgge rati._ng Resistors shall have a rated directecurrent {(dc) con-
1inucus WOTKing VOli&ge Or &n approximste sine-wave root-mesn-square (rms)

alternating current (ac) continuous working voltage at commercial-line-frequency
and wvaveform corresponding to the powver rating, as determined from the following
formula:

B -1v/ PR
Where:
E = Rated dc or rms ac continmuous vorking voliage at

commercial-line frequency and wawveform,
P = Power rating (see 3.1).
R = Nominal resistance (see 3.1),

In no c~ase shall the rated dc or rms ac continuous working voltage be greater than

the applicable maximm value (see 3.1 and tadble IV).

~r - = - — e tmrre f e i e————
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Maximm contimious
Pover rating working voltage
{Ar Avr yena)
\w Ve somw g
Watts Yolts
1/10;&1/8-------- 150
]/k---- - - o - e e o o 2”
1/2eace cecanned 350
1 o2 @« o = - ®»® o o = o & o ,q"‘)
2-.--- - o = o » o ® o m
a =~ V. PR S G e e e B e e A bl o o AB2.n a_ L £ Ay _ &
Jdel A I€BIDVGOCE, WIED TTIILNWIS 8I6 BL8U &5 speciiiea $,0.,c, W€ Qac
resistance ahall be within the specified tolerance of the nominal resistance
see 1.2.1.4),

ture characteristic. When resistors are tested as
:0.3; the change in resistance at any temperature, referred to

1
Ba>
< Rl
53
i
1
*

ient en—:_;nmture of 25°C, anall not exceed the lmts specifhd for the S
applicable temperature and resistance veiues specified in table II. The change

in resistance at the intermediate temperatures shall not exceed a vnlue propor-
tional t© the maximum values specified in table II.

3.9 Vol to resistors of 1,000 chms and over).
When resistors are tested as specified in k.0.4, voltage-coefficient messurements
vhich result in e total resistance change of 2 percent or less shall be con-
sidered satisfactory. However, if the change is greater than 2 percent, the
voltage coefficient shall not exceed 0.05 percent per volt, for resistors rated
at 1/10 and 1/8 watt, 0.035 percent per voit for resistors ruted at 1/4 and 1/2

wait, and 0.02 percent per volt for resistors rated above 1/2 watt,
3.10 Dielectric withstanding volm; Vhen resistors are tested as specified
in 4.6.5, there shall be no evidence m=chanical damage, arcing, or breakldown,

3.117 Insulation resistance. When resistors are tested as specifisd in k.6.6,

the insulation resistance ahall b-e-—no- 'izu than 1o,ooo magolons .

3.12 Ib‘v‘b‘%’ﬁm g%‘“ tion. unen resistors are tested as specified in
1&569’!, th he no e ence of machanical d-n and the ghanas in re-
sistance between the mtmmrmm-na 25°C shall not
exceed 13 percert or as specified (see 3.1).

3.13 Temperature cycling, When resistors are tested as specifisd im 4.6.8,
- - - S B Vi S W ¥ iS4 A O £ L] *
there shall be evidence of mechanical dxmmge and the change in resistance
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ssemm cem md ada - P md b meam ceme ook -3 __ ____2ma_3 s_ ) L ~r
3.0 MO1IBLUUTE reésidlaiicCc. wii€ii IE8i5l0T3 are Leésu as specili in 4,0.Yy,
thera ahnll he no evidence of mothnnica)l domnow or n inte Af Anrrau (N aveent
< C e OV atetene e~ e earmep~ Ve piwvaewmL Vo Wi VU weo it TAUUP Y
for notaml Alocvlomtion, sl the changes 1L realnalaie ahinll nt. ~xrncd Lhe

values specified (ase 3.1)s When computing the avemge change in resistance, the
sign (plus or mimus) of the individual change shail be disregarded. The insula-
tance g_h-'l'l be I_IVY‘} '_n_egg.hg, medwmdrmm

3.15 Short-time overload, When resistors are tested as specified in L,.£.10,
there shall be no evidence of uci.ng, burning, or chnrr!.ng, lnd the change in re-

PRI X Iy T ¥, S _—— = .\
Blbme l}‘w oot excm 3‘.7 pcn.eu» I asS SPEQLIIW \aee J.l[l

3.16 Life. When resistors are tested as specified in 4.6.11, there shall be
no evidence of mechanical damage; the change in resistance between the initial
measurement and each of the succeeding messurements shall not exceed the average

value snecified for ssch growm of 10 regiatore tagt ad  nar f)\- ma v {ymam \m ue
Vaaul SPECiiacl DA vuy TIe wesLelh, L2 R ot

specified for any individual resistor (aee 3.1). When computing the average
change in resistance, the sign (plus or minus) of the individual changes shall be
disregarded.

3.17 Terminal strength.

5.17.1 Rull test. When resistors are tested as specltied in 4.6.12.1, re-
sistors shall withstand the specified load \aec 3.01 without ﬁéhuﬁical AATREE .

3.17.2 Twist (when a@licable,. When resistors are tested as specified in
4,6,12.2, the,e shall be no evidence of brea.kn,ge or other ue.hmicu damage and
the change in resistance shall not exceed x{i.0 percent +,05 ohm).

3.18 Resistance to soldering heat. When resistors are tested as specified in
L4L.,6.13, there shall be no evidence of nechc.nical damage and the change in re-

.

sistance shall not exceed the value specified (see 3.1).

3.1G Seal ( e). When resistors are tested as specified in
4.6.14, there shall be no contimuous visidble stream of bubbles.

35.27 Vibration, high freguency. Wwaen 3i310rs are lested specified in
L 6,16, there shall he no evidence of mechanisml or electrical Aammge and the

change in resistance from ;.he {initial measurement of 3.20 shall not exceed
$(2 percent +.05 chm). There shall be no electrical discontimuity during the
test.

3.22 Solderability. When resistors are tested as specified in L.6.17, the
dipped surface of the leads shall be at least 95-percent covered with a nev
solder coating. The remaining 5 percent of the lead surface may show only small

e A A L LY —edh Ye cm i cmbecadad o e oemaa Bawa haaa mara

pumm.es or voids. These snall not Ve cCOnCentiraled in GGE afea. &~alc Sesc metal
and areas vhere the solder dip failed to cover the original coating are indica-

tions of poor soldenbil‘ty:-;nc-l-;t-ull be cause for failure. In case of dispute,
the percent of coverage vith pinholes or voids shall be determined by actual

messurement of these areas, as compared to the total area.
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3.23 Marking. Resistors shall be legibly and permanently color coded in

accordance wvith MIL-STD=221.

3.24 Soldering. When soldering is employed, only noncorrosive flux shall be
used, unless it can be shown that corrosive elements have been satisfactorily re-
moved after solderi.ng Electricsl connections shall be electrically comtimuous

_ L N el e PR o
after aomcring. In no case shall the sclder used start to flow at a temperature

of lema than 200 C,

3.25 Worlmanship. Resistors shall be processed in such a manner as to be
uniform in quality, and shall meet the requirements of 3.3 to 3. k.1, inclusive,
3,23, and 3,24, se applicable; and shall he free from other defects that vill
affect life, aervicenbility, or sppearance, The bodies of the resistors shall be
free from cracks, holes, chips, or mlformation. The vire leads shall be un-

broken, and not crushed or nicked.
b, QIALITY ASSURANCE PROVISIQNS

4.7 Responsibility for inspection. Unless otherwise specified in the contract
A yymahnaa Avlaw Q'hb IHFF‘ 1-1‘ "I! h-:nnnnfh'lp fﬂi’ th. mrfom af m _nsDe”'

Vi yw Nk MBaT e VA s g

tion requiremerts as specified herein, b:cept as otherviae specified, the
supplier mey utilize his own facilities or any commerical laboratory acceptatlc
<0 the Government, The Govermment reserves the right to perform any of the In-

—— b - - 4
spections set forth io the specification wvhere such inspscticne are deemed

necessary to assure supplies and services conform to prescribed requirements.

ko1.1 Test equ pgel_'!q and m!ﬁtion facilities, ‘rest equipnem and inspectiion

PR W A e 40 A v

facilities ahal]l be of sufficient accuracy, qu-.a.;ty, and gu-u d.\q W opRlaav pel
formance of the required inspection. The supplier shall establish calidration of

inspection equiu-n;n{—‘_bo the satiafaction of the Government. Calibration of the
standards which control the accuracy of inspection equipment shall comply with

the requirements of MIL-C=L5662.

4,2 Classification of inspection. The examination and testing of resistors
shall be classified as fo :

(a) Qualification inspection (see u.4),
(v) Quality conformance inspection (see 4.5).
Inspection of product ror delivery (see lc 5 1).

1‘
2.

4,3 Inspection conditions. Unless othervise specified herein, all inspecticns
shall be made in accordance with the general requirements of MIL-STD~202.

L o2 4 | - ST P Adamirnda utd

L.3.7 Precautions. Adsquate precautions shall be taken &.."‘.g inspection <c
prevent condensation of moisture on sistors, exceot during the low-temperature-

res
operation, temperature-cycling and moisture-resistance tests.

L = sd mbaac == asmad o m=maa
“.3.2 rvulu-.ug of resistors. Urless cthervise specifiad hereln, suitable clies
shall be used wvherever resistors ars mounted for test purposes.

L.L Qualification inspection. Qualification inspection shall be performed at
2 laboratory acceptable t© the Government (see 6.2).

7
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b, %.e_. The mmber of sample units comprising s sample of resistors to
be submit or quaiification vmctmwhumcummthow
wm:mcuiatm The sanple shall be taken from a production run and shall
de

produced vith equipment and procedures normally used in production.

b,4L,2 Test routine, Sample units shall be subjected to the qualification in-
tion lpecEm in table V, in the order shown., Alil sample units, except

ts to be subjected to growp V1I, shall be subjected to the inspection of
gowp I, FifYy sample units shall then be divided equally into five groups for
groups II to VI, inclusive. Ten or 20 sample units, at the option of the
supplier (see 20,1) shall be submitted for group VII. All sample units shall
then be conditioned for 96 il hours except style RODS, for style RCO5 the
ccnditionmg shall be 25 t4 hours in e dry oven at a temperature of 100° *5°C,
Afver corditioning, sempie units chall be subjected to the inspection for their
particular group. Sample uri=s snall be stored in desiccators using a suitable

desiccant, such as activated alumina or silica gel, from the time of removel fioc

the oven until the beginning of subsequent tests.

L. L 2 be.n?‘lv Nafart {vac 49m avamsa ~® 4hacea 2aVVTmeead do €%V ¥ _L_ VY o _

Re=eo #»2IeCTIiVes, ML TRV TOD Wil CALERE VI WIVBE aldivWed LIl LBDJd v all D€
cause for rm.— grant Quclitication.

L.L.L Retentiocn of gqualification, To retain qualification, the supplier snall
forward at E:mmh intervals, to -he qualifying activity, s summary of the

)
resulte of groups A and Les r O 10ts Wil
Passed and the rumber which falled, and s summary of the results of group C
tests, including the mumber and type of any part failures. The sumary shali
include those tests performed during that S~month period. If the summary of the
tests results indicates nonconformance with specification requirements, action
shall be taken to remove the failing product from the qualified products list.
failure to submit the summary shall result ir. loss of qualification for that
product, In addition to the pericdic submission of inspection data, the supplie-
stall immediately notify the qualifying sctivity at any time during the S~month
reriod that the inspection data indicates failure of the qualified product to
meet the requirements of the specification.

lLIl
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TABLE V. Qualification inspection.

- 3
Rmber of
Requirement Method def eeu\‘lee

Examination or test 'M m —/

mﬁi‘liwg/----.---iaia===== 3.7 L.6,.2
Tesistance tampe ’x‘wuifé“_““‘-.b‘sv— - - o o - 3,8 =.6.3 N
Voltage coefficient (ml;gg;g only to ) l
resistors of 1,000 chme and over /e - - - « 1.9 b.6.4 ye
Dielectric viunund.m’ VOltaget ¢« = o = « = = o 3.10 8.6.5 J
3 - = v 2z
Insulation resistance® . . @ @ e ¢ a a = « = o o 3,11 8,0.0 b

Geoup VI <
Chock, medium impact = « o e - e e = -« o oo 3,20 b.6.15 Xg
Vivration, high frequency =- = = = = « = = = = o 3.21 L.6.16 J J

SOlder‘bil‘.tyi/- - em e e e e-

Growp III

- aa * £ - -

lLow=temperature Operation = = = o = = & « = = o 3.12 $,0.7 L
Tempersture Cycling = = = ===c==-=@= .13 L.6.8 \2 5
Moisture resistanced) - .« o e - o o - - o - - o 3.1k 4,6.9 f
Short-time Overlotl = = « = = = @ = o = = = o o 3.1% 4.6.10 /

Group IV
l_f e e e e e . eee ®weeeenee=o - 3.16 h.6.11 2

@rown V
Terminal strength « « =« » = o = = o = = « = = 3,12 L.,6.12 11
Resistance to soldering hegt « = = = = = = = = = 3.18 4.6.13 J !
Sen) luh.n Annllm\hlc\ - ® e ® @ eme e e 3.19 ’5.6."{

Group VII
mntva—

]
]
[
)
’
A
w
.
(9]
n
&
N
o
.
-
3
-

1/ o . . . e lia . s e .n
~/pailure of an individual resistor in one or more tests in gcup I to VI, imclusive,
be charged as a single failure. Pellure for each resisiance vaine shall be permitted

specinedmuc.hm mmmmmm shall be permitted in groups
thru VI cosbined,

D/ia s aias e s mmde PR

-/urung aball be consigered defectiv ly if the sarking is {llegible,

3/ . U o

& Nondestructive examination and tests.

il'ﬁl?ﬁ 8 @group of resistors PS4V S mnad bho manidflad avemwssn naveant shanse 4n Peaistance

5/m

&/ Ten cr 20 sample units,

i Tails
requirement, irree failures shall de charged; however, a failu:
resistor of the group vhic. exceeds the spee
req:iement, and these res’ st

’g»
- ot
g

10 sample unite are nu o = -,
the ten. 1f 20 sample u.n‘u are mhit.ted, only one terminal of eac:. resister sha
cubjected to Uie test. Fullure of two terminal leads on

the soldsrability tes'! shnll be considered ap two sepu=ate

9
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4.5 Quality conformance inspection.
L,5,1 ]g%ion of product for delivery. Inspection of product for delivery
ahall consist groups A, B, and C,

b.S.1.1 ection lot, An inspection lot, as far as practicadble, shall con-
sist of all the resistors of the same styls.

4.5,1.2 Oroup A inspection, Group A inspection shall consist of the examina-
tions and tests specified in tadle VI, and aball be made on the same set of
‘saEple units in the order shown.

L.5.1.2,1 %. Statistical sampling and inspection shall be in
sccordance wi . The scceptable quality levels (AQL) shall be as
specified in table VI, Mejor and minor defects shall be as dsfined table VII,

in

in
Resistance values in the samples shall be representative, and vhere posaible,
proportion to the resistors in the inspectian lot.

TABLE VI. Qroup A inspectiom.

AQL
Requiremant Method (percent defective)

Exazination or test - paragraph [Wajor Nor

Visual and mechanical
examination: N

h“rm -~ o o 5 o0 oo o 3.3 h-6-1
Design and construction o 3.4 e
Termirals = =« -c-d 3.k - 1.0 |V wo
mm. - o o o o o o o 3.23 hateied
uormip - o o ® o o o 3.2 CM 3-25 me-
EX: resistance - e = = = = o 3.7 L.6.2

L.5.1.2.2 Rejected lots. If an inspection lot 1s rejected, the supplier may
vithdrav the 1ot, rework it to correct the defects, or screen out the defective
units, as applicable, and reinspect. Such lots shall be separate from nev lots,
and shall be clearly identified as reinspected lots. Rajected lots shall de in-

spected using tightened inspection.

10
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TABLE VII. Classification of defects.
Requirement Defect
classification

Wire leads broken. crushed; or nicked

TR,y IR Ve fsasmma)

which would cause pmb-.ble failure in
us

e- = " mcccccncennn. Major

Malformtion of body &iue W improper
m]djns.-o.--------.- mor .
End chipping not exceeding 1/3 distance

to axial-wire lead « = = = = = = = . Minor

PP Y

Crushed or nicksd vwire at ends which

mﬁ_tmgmmmp--- Minoy
Wrong, mixed, or m.atins colore = = - - & jor
Tllegible or smeared color= = = = = = = ¥inor
Resistence
Greater than 100 percent but not exceed-
ing 125 percent. of tolerance = - - - Minor
Greater than 125 percent of tolerance M jor

Group B i.nspection shall consist of the tests lpecified in tadble VIE, in the
order shown, They shall be performed on sample units vhich have been n.bJected o
el Ale smemueen R domamanddae st Vmae dla Moo csenimaan

and have passet tne Egoup A LuSpElLIOn, WaEss wid Government considers it sore
rructical to select n separnte sample from the lot four gruup B inspectlon.

4,5.1,3 Oroup B inspection (spplicable only to styles les ROOB, RC12, and RC22).

L.5.1.3.,1 Sempling plan. Five sample units from each inspection lot shall be
subjected to the tests of table VIII, with no defectives allowed.

TABLE VIII. B ( le t0
styles ROOU, RCi2, and RC22).
Requirement Method
Test paragraph paregraph
Dielectric withstanding
vo - o o o - o o 3.‘0 ,‘0605
Insulation resistance « « 3.1 4,6.6
Resistance to soldering
ha{ - - o ® ® = > ® o 3.‘.8 '6.6.'[3
'&'.li-- - o o o s o o o 3!19 k.6"h

Vi v e weswwww - -
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4,5.1.3.2 Disposition of sample units. Sample units vhich have passed all the
group B inspection may be delivercd on the contract or order, at the option of the
supplier.

4L,5.i.b Group C g& ction. Group C inspection shull consist of thc testa
anecrifiad in tahle in the Ardar ehmm and ahal1l ha meldae ac ccmmaVa asmde

FETL AL AT LA FRUVLS At adl SRS ViUl GliUEl, i sl U U Ui Baump L \UlLLS
selected from resistors specifically designated for this specification, for the
periods specified in table IX, Before be subjected to any of the tests listed,
all sample units shall be conditioned for 14 hours except for style RCOS, for
ROOS the time shall be 25 sl hours in a 4ry oven at a tesmerature of 100° u:‘c

i< 3L Tl Y W vemgeiwmvuiC Ve

L.5.1.ka &ml;ns.zl_ae-

L.5.1.4.1.1 Monthly, Twenty sample units of each style and of any resistance
value shall be inspected monthly in accordance with table IX. A separate sample
shall be selected for each subgroup listed, )

L.s.1.k.1.2 Semisnmually. Sample units selected for semianmual inspection

shall be of the same style. Ten sample units of the lowest resistance value, 10
of the critical or the value closest to the critical value (see table XV), and 10
of the higicst re:zigtence value, which were produced during the previous 6-montr
period shall be subtjected to the tests of subgroup 1 in accordance wvith table IX,
Ten sample units of the lovest reaistance value and 10 of the critical or the

vulue closest 10 the critical value shell be subjected to the test of subgroup 2.
Ten sample units of the lavest 10 of the critical or the value closest to the

critical valug,and 10 of the highest resistance vaiue shall be subjected to the
tests of subgroup 3. Ten sammle units of any velue betueen the critical and the

highest values shall be subJected to the tests of subgroup 4. Ten or 20 sample
u.nit.s, at the option of the supplier, of any one resistance value shall be sub-
Jected 1o the test of subgroup 5. If 10 sample units are submitted, both terminal
leads of each resistor shall be subhlected to the teast: 4f 20 sammls units ars sub-

=< Ve esmwywwswew Wmaw Vwww) S & MILh VY WA SWV

mitted, only one terminal of each resistor shall be subjected to the test. A
separate sample shall be selected for each subgroup listed.

QiﬁalaQﬁg Defoctives, Qne defective ehall be alloved in any zroup

€ 10 va_
~. LY et \..._-v.v‘. =115 R WL Al Gy B VWY 4 Vv ATE
sistors of the sume resistance value within e subgroup. (In subgroup 5 of
semiannua’ inspecticrn, the grour shall consist of 10 or 20 resistors, as appli-
cable.) If this mzier is exceeded, an additional group of 10 resistors of the
same resistance value may be tested and a total of three defectives shall be
alowed for the 20 resistors. In the semianrmal inspection, only one resub=-
mission shall be allowed in any of subgroups 1, 2, and 3; i.e., only one re-
sistance value shall be retested per subgroup. If more than one resistance value

falls in eny of these groups, it shall be considered that the resistors have

failed to pass group C inspection,

4.5.1.4.3 Dismposition of sample units. Semple units vhich have been subjected
+r venm c 4 1gnes, > 4 prem not Be d= vered oo -t st 4> wmm. > T el an

amae 19 4
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= -7 e ————
Rusber of
ssmple units to Nequiremsnt MNethod
Test paragraph paragraph
Moothly
1
-_wa_ ——ltaahla sande \
YOlLags WILCL-IB \SPFLimves Veady
to resistors of 1,000 ohms end over) - o 3.9 b.6,L
Dielsctric vithstanding voltage 10 . 1n e
\l‘miﬁe PTEBBUTE) = = = = = = = = 5 J 3.10 £.6.5.1
Insulation resistance - = = = = = = = = < 3.n k.6.6
nmnm--- - > > e e e e 3.‘1 b.6.’2
lbuiswnce to soldering heat = = = = - - 4 } 10 3.18 8.6.13
a__ 1 -V‘ﬁe'l-l ——‘1.-\16‘ e e = = = == s = d , 3:‘9 h=6=1h '
Seal \ SPpiicasie, |
1ow=-temperature openuu; - .o o-d 10 high 3.12 4,6.7
Temperature cycling = = = « = = = = = = 4 30 }g cl:uul‘ 3.13 4.6.8
/ D .
Moisture muunceb e e e c e cesed 3.1 8.6.9
Shortetime overload =« e = s ec e = ececeod ) 3.15 %.6.10
Subgroup 2 10 eritical
e e e o me e ee emeewe = .16 b, 6.1
e 20 10 low 3
ﬁn\qn‘gn 2
Dielectric wvithstanding voltue 10 high
(barometric pressure) = « = = = = = - 30 10 eritical 3.10 b.6.5.2
Resistance-tegperature c.._re.cgriﬂic . 10 lov 3.8 L.8.3
Su [y
Shock, medium impact - = = =~ =~ === Voo 3.20 L. 6,15
Vibration, high frequency = === ==« / 3.21 k.6.16
Suherowm S
Solderability?/. . . . . e ecemeee - 10 or 20 3,22 k.6.17
il'i"ﬂﬁ & group of el ot e Dald) S ¢ Sha amandflad avemson Sy in reafstance
&roup O1 ®iSLO] b4

et and thane maai{atrme shal) nat ha anmaed i dne the avarass

THUATUECIiv) Bl WiSht ISSiSVULls Mmimas Avv Ue VViimawee ww e Sompovasnp Swew v g o
Yo bt hs s

T B,0e1eM10C

L.5.1.4.L Noncomplisnce. If & sample fails to pass growp C inspection, the supplier ghall
take corrective action on the msterial or processes, or both, as varrantad, and on all units
of product vhich can be corrected and vhich wvere sumfactured under essemtially the same con-

Ateloma 2wtk acnantdally Sha ccme sadaviala aencccsca ats and whish ana ammaddAovad b
WiViWViD ) Wikl COO0WEIVISLL) WIT BRSE SR VE. MAS) PLiVeSPIES; TVLe) B iAW EET TUAAS AAESL W TwV

Ject to the same fallure. Acceptance of the product shall be discomtinued until corrective

-t
w
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action, scceptable to the Govemnem: has been taken. After the corrective

action haa been taken, group C inspection shall be repcated on additional sample
widts ‘“ inspectiion, or the ins t.ion vhich the nr{aann f.(l-tl at the option
of the Goverrmcnt), Groups A und inspection may be rcmatimted; however, ﬁnal
acceptance shall be withheld until the group C reinspcction has shown that the
corrective nction was succesaml. In the cvent of fnilure after reinspection, in-

formation concerning the fallure and the corrective actlon taksn shall be fur-

nished to the contracting officer, and to the qualifying activity.

om (211 dmamant 4a the e
ne pec

L,5.2 Inspection of preparat ion for delivery. Sample packages and packs shall
be selected and inspected in accordance vith the schedule of acceptance vests and
visua) inspection aids of MIL-P-116, to verify conformance with the requirements

in : ion 5 of this specification.

L,6 Methods of examination and test.

L,6.1 Visual and mechanical examination. Resistors shall be examined to verify
that the materials, design, construction, physical dimensions, marking, and
vorimansnip are in accordance with the applicable requirements. General voriman-
ship defects shall be classified in accordance with table VII (see 3.1, 3.3 to

3.L.1, inclusive, and 3.22 to 3.25, inciusive),

4,6.2 DC resistance 5' see 3.7 ‘z.. Resistors shnll be tested in accordunce with
method 303 of MIL~-STD=202. The following details and exceptions shall apply:

(a) Messuring apparatus - The sams memsuring jnstrument
sha.u be ed for any one test, but not neces-
l‘

(v) Omnbined J..init of error of measuring apparatus -

o Shall not exceed 0.5 percent,

(¢c) Test voltage - Table X gives the recommended test
voltage to be impressed across the resistor in
making resistance measurements. Other test
voltases may be used; hovever, in no event shall
the test voltage exceed the voluge shown in
table X, In the event of conflict in results,
attributable to the test voltage used, the
nominal voltage specified in table X sghall be
used to resolve the conflict.

(2) Tempersture - The dc resistance test specified in
mmlnfuhhvm]lbeneﬁormdttes 22°C.
For m other tests, unless othervise specified
herein, the tempersture at vhich subsequent and
final resistance measurements are made ahall be
within 22°C of the temperature at vhich the first

resistance Beasurement vas made,

W
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TABLE X. DC registance test voltages.

Nominnl resistance Test potential
Chme Yolts

1 t0 9.1 incl. 0.50 20,1

10 t0 91 incl. 0.75 20,25

100 to 910 inel. 2.T5 20.25
1,000 to 9,100 tncl. 9.0 £1,0
10,000 to 91,000 incl. 27.0 £3.0
0.1 megohm or higher 90,0 £10.0

4,6.3 Resistance-tempersture characteristic (see 3.8!. The resistors shall dbe
maintained at each of the ambient temperatures listed in tadle XI., Resistance
messurements shall be made at each tempermnture, 30 to 45 mimutes after resistors
have attained that temperature, The temperature adjustment shall de accurate
wvithin 1°C. The percent change ir resistunce, referred to a reference tempera-
ture of 25°C, shall be computed by the following formula:

(Rer) 100
Percent change in resistance =

Wnere:
R = Registance st test temperature.
r = Resistance st reference temperature.,

Resistance values at temperatures (b) and (c) of table XX shall be referred to the
resistance value at temperature (u), and resistance values at temperstures (e).
(f£), and (g) shall be referred to the resistance value at temperature (a).

TABIE XI. Anbient temperature for resistance-
terpernture-chiaracteristic test,

Tenperature Sequence
‘c
(;g----------d 25
sb--- ----- - - - =15
¢)mvnmn-- ce-ed S5
a) - - LI 25
%--. “ e e 65
f'--- - ® o o o - 105
1
(@Y co-neeemad 1%

‘vl'or styles RC12 and RC22 only.

~ 15
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L.6.4 Voltage coefficient (applicable only to resistors of 1.000 chme and over

& U1 P -]

(see 3. 2” Resistance shall be measured ?ﬂ; ;-n.a continuous working voltage

specified in 3.6 and one-tenth the rated continuous working voltage. The voltage
coefficient shall then be computed as follows:

nn o=\
W \R=T)

-

Voltage coefficient =

> x 2-'}?_-
4 V.95

Where:
R = Resistance at rated contimious wvorking voltage.
r = Resistance at 0.1 rated contimious working voltage.
FE = Rated contimuous working voltace

= _|Led contilmuous TIE VOiEGEe.

(a) Special preparations - Resistors shall be clamped

iy, *ha tworimgh Af a ON® mat 114~ Vohlank af =iah .
il WiIT VIVWyl Vi o DV Vb de YTUAMIOCN VL Bl ‘

size that the body of the resistor does not ex-

tend beyond the extremities of the block. The

resistor leads shall be so positioned that the

distance between the resistor lcads und any

polint of the V-block is not less than the radius

of the resistor mimus the radius of the lead vire,
(v} Magnitude of test voltage » Twice the maximm ™

mememdes & cnmae o m o ealed e - e o M BE ad L Aot o

continuous vorking voltage specified in table IV
for all styles except style RCOS., Voltage for
style ROO8 shall be as specified (see 3.1).

(c) Nature of potential - An ac supply at oan,rc:\a.l—
line frequency (not more than 100 hertz (Hz)) and
waveform.

Duration of application of test voltage - 5 seconds.
Rate of application of test voltage - 100 volts per

second.
Points of mlimt ion of test voltage - Betwveern, the

resistor te:ﬂmls connected together and the V-
bdlock.

(g) Baminations after test - Resistors shall be examined
for evidence of mechanical damage. areing, and

pgere et 2 —imeiil0lL CASS S ===

dbreakdown.

N~
oo
~—~—

o~
-
v

4,6,5,2 Barcmetiric pressure. Resistors shall be tested in accordance with
method 105 of m,-sm-%. The following details and exceptions shall apply:

Method of mounting - As specified in L.6,5.1 (a).

Test condition - B,

Moot waldomoaa himdms mihloanddan ¢ madinad neas.
ThL VOLIAETS GUTWUNE SunygeluLilhnl WO Touiiteow plse

sure - As specified in table XII.

PV Wy
0O ope
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(a) mature of potentisl - As specified in k.6.5.1 (c).

Sez Duration of applicatian of test voltage - 5 seconds,

(64 rate of spplicaticn = 100 volis =y sccond.

(g$ Points of application of test voltage - As specified
in 4,6.5.1 (£). o o

(k) Bxaminations after test - As specified in 4.6.5.1 (g).

TABIE XII. Voltages to be applied at
berometric pressure,

Resistor watiagg Voliage o be appiisd
- 1/103:161/8--4 200

+/h - - =~ = - k1219

II"-—— -

1/2 = « = = = = 450

1 o ca0ece oo §25

Doemewoe = o 625

4L,6.6 Insulation resistance (see 3.11), Resistors shall be tested in accord-
ance with method 302 of MIL-STD-202. The following details and exceptions shall
apply:
~

(a) Special preparations - As specified in 4,6.9 (a).

(v) Test condition - A - for all styles except styles
RC20, RC32, and ROU2; B - for styles RC20, RC32,
and RGic.

(¢) Points of measurement - Between the resistor ter-
minals connected together and the mounting strap.

-.{ . A a . o ___aa-. [___ o en)

L LUre L 100 1€ /e

PV, o Se
L,6.7.17 Mounting., Resistors shall be mounted hy their terminals so that there
inch of free air space around each resistor and the mounting is in

e mvilmadmevtdaYTer wun Ahadem

-

e -..he air that 1t &fTers substaotially no chstrue
lov of air across and around the resistors.
4,6.7.2 Procedure., DC resistance shall be measured as specified 4n 4.5.2.

Within 7 hour after this measurement, the resistors shall be placed in s cold
chamher at yoom temnsyature. The tesmereture shall he sradually Ascreased to

VimmmELSg WY svAm Tempr-emuwms = T e—— e - —— = o (= aR Qs

65 "°=g, vithin the period of not less than 1a1/2 hours, PFor quality con-
fo e inspection only, and at the option of the supplier, the resistors may be
placed in the cold chamber vhen the chamber is already at the extreme lov tem

perature, After 1 hour of stabilization at this temperanture, the full rated con=

Sdomsmmria esmembdme wnléame [caa 2 £) ahall ha avnmliad Paw I.: mévmibaa The reaietnrs
Vol MWD 'ULI\H‘ VUA“‘ \.“ SOV ) ERRded VG W’wa g A W W » MAEw® AW aw Twe w
may be loaded individually or in parallel. PFifteen mirmites after the removal

L
>
2

chasber ahall bSe —fee 1V dmmemaa
UX VUL“SE’ me Wmnm ua Ulc GCRRVTE OE- Hw MICTCRSGU VW o

temperature within a period of not more than 8 hours. The resistors shall be
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removed from the chamber and maintained at a temperature of 25° 25°C for a
period of spproximately 24 hours; the dc resistance shall then be measured as
specified in 4,6.2. Resistors shall then be examined for evidence of mechanicsl

damege .
4,6.8 t c see 3.13). Resistors shall be tested in accordance
with aethod 102 of KIi~§1D~202. The following details and exceptions shall ,

apply:

2.; Special mounting - As specified in 4.6.7.1. .

b) Measurement of air temperature - The air temperature
shall < messured by a suitable means and as near
to the center of the group as possible, If a thermo-
meter is used, it shall be mounted parallel to the
axis of the resistors,

(c) Test condition - D,

(4) Measurements before and after cycling - DC resistance
shall be measured as specified in 4.6.2, prior to
the first cycle and within 24 hours after completion
of the fifth cycle.

(e) Examination after test - Resistors shall be examined
for evidence of mechanical dammge.

4L,6.9 Moisture recistance (see Z.14). Resistors shall be tested in mccordance
vith method 100 of MIL~STD-202. The following details and exceptions shall apply: )
(a) Mounting - Resistors shal) be soldered by their leads

to stand-off insulatorsV/on a suitable panel so that =
there will be at least 1 inch of free air space
around each resistor. The spacing of the mounts
shall be such that the length of each resistor lead
1s 3/8 21/16 inch vhen messured from the edge of
the supporting terminal to the resistor body. In
addition, all sample units shall be covered with a
flat, noncorrosive, metal strap whose width is equal
10 the length of the resistors and of sufficient
thickness to be rigid. A 0.075-1inch thici: layer of
resilient, moisture-resistant materin, having & re-
sistivity of less than 1,000 chm-centimeters, shall
be bonded to the surface of the strap next to the
resistors. Sufficient contaci pressure ghal. be
mintained between this materisal and the resistor

mmmtmcolnrcodebnndslbubempletely
imbedded in the materisl. This shall be done by

amvnlvine a comnreassive forra hetvear tha atran and

SR E oV ———g S s vewATe AWAWL Ve vRbwid Wit SOViay mad

a cylindrical, nonconducting rod held beneath the
resistors (see figure 1), The mounting straps my
be uned 10 cover one or more resistors st a time
ard ey de applied after the last cycle,

~ Standoff insulators of polytetrafluoroettylene are preferred for use with
resistors of high resistance values. )

18
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(v) Initial Wta - Not lels than 1=1/2 hours

hcros hramem memavad Cweem the Awréns

(¢) Losding voltage - During the first 2 hours of steps
1 and 4, a test potential equivalent to 100-per-
cent rated wmttage, Tut not exceeding the maximm

mtedmltcgeshsubeappuodto%pmmot
the resistors. The remaining SOperceut aof the

L ea__ Al

resistors shall be tested withoui axy application
of voltage.
Fimlmsurmts-vponeaphtionofncp6of
the final cycle, the resistors lhlll be condi-
tioned at a temperature of 25° #£2°C and at a Ye=

lative humidity of $C to 95 percent for & period

of 1-1/2 to 3=1/2 hours. Upon resoval fram the

chamber, resistors shall be pernitted to dry for

a maximm of 4 hours at 25° 4#5°C at no less than
- - Al

-~
P
S

50 percent relative humidity. The sample unite
ehall not be m;bjgt_:gd to forced circulating air

during this test, DC resistance and insulaticn
resistance shall be measured, as specified in
i+, 6.2 and 4.6,6, respectively.

_I

L,6.10 Siort-time overload, Reaistors shall be conditionsd at 50 -oC for

1 hour #5 minutes. DC resistance shall then be measured as specirind in L.6.2.
Folloving this measurement, a potential of 2.5 times the rated contimous working

e a__ % _

voltage (see 3.6) ahall be applied for 5 2.5 seconds to the resistor termimalis.

(NOTE: Test potential should be established by use of a

dunmy load order to avoid excessive stress on

In no case shall the vcltage exceed the spplicable value listed in table XIII.
Thirty minutes after removal of the test potentisml, the dc resistance sghall again
be measured as specified in 4.6.2 (see 3.15),

Maximm overlosd
Pover rating vol
{4 or pesk sc)
Watts Volts
\/10“1/8--- m
1/‘1‘--.- - o - '@
',/Eii--i - - = m
1o caacaee oo 1_.“
2----- - o o 1,@

-
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4.6.11 Life {see 3.16). Resistors ahall be tested in accordancs v
108 of MI1-STD=-202. The Yollowing details and exceptions shall apply

\J

~—

M~N11F

(a) Method of mounting - Resistors shall be mounted m

—~

~—

soldered to lightweight itermimmls {see Tigme 2 2).
The effective lenath of each lead shall bhe 1 £3/16

-sse AT VAT ™ ammsgpTes Yo

inch. Resistors shall be oonrnagedth;tthe
temperature of any one resistor shall not sppre-
ciadbly influence the temperature of any other

resistor, There shall de no circulation of air

directly over the resistors other than that

caused by the heat of the reuicwrs
Test temperature and tolerance = T0° 25°C,
Initial measurements - Megsurements may be made
inaide or outside the chamber.

Inside chazber - When measurements are to be
made ineside the chamber, the initiel dc
resistarce shall bte messured after msunting
at the applicable test temperuture, ulter
teaperature stabilizetion, and within 8
hours of exposure of the resistors to the test
tegperature, The initial messurement shall be

an "
*0 - ol Tha wnaFanann, A& TR
used as the reference itesperature for ail Fuv-

sequent measurements under the sume conditions.
Outside chamber - When measurements are to be
made outside the chamber, the initial dc re-

& Ao b T ba mme cecccal ol o sunds denw ad

Sislance mnall O& MPASUIreu &I veET wunuul& -

room temperature. This initial measurement

shall be used as the reference resistance for

all subsequent measurements under the san:

conditions, p
Arave +4ins c\M494nh - e Mndred nevrent yatsed i!.r

ViR S81¢ CBREPLEL ) WMIT GMARL T PULiVNEl S dnSSe
r

contimous werking voltage (see 3.6), or filtervd
or nor®iltered full weve rectified ac voltmge stall
be applied intermittently, 1=1/2 hours “or” and 1/2
}‘-ﬁir “n~‘." mr !,N\’\ bn-o-a. e S 4ma’ -_M\\ b‘q

three=quarters of the total elapsed time. During

1.

2.

the “on" cycle, the voltag= shall be regulated and
controlled to maintain 5 percent of the rated con~
timicus vorking voltage. In case of conflict, &
referee potential of nominal an-pert_:m shall be
used, (uons If rectified ac is employed, s

voltmeter capable a! ssasuring

true rms sball be used o pre-

et svmelasdd P Q‘_.he test

VEMIY WV 4 SArERiaag)

gpecimen, )

(e) Test comdition = D,

n
-l
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(f) Messurements during test. DC resistance shall be
measured at the end of the ‘béa-hour-ofr periods,

after 50 18, 100 $12, 250 *°, 500 48 4
1,000 :30 hours huave ehpaf‘d.
(¢) Baamination after test - Resistors shall be ex-

amined for evidence of mechanical dnnge:

£ 1
Ced

n

Mo e V' b ot L

ASTTLOR. StIengun ise

4.6.12.1 Pull test. Resistors shall be tested in accordance v
of MIL-SID~202. The toJang details shall apply:

l'l' g ‘_301701)0

ith method 21}

Y

Test condition -~ A.

Messurenent before test - DC resistance shall
be measured us specified in 4,6,2,

The resistors shall be clamped by one terminal
lead.

0

—~ o~
om
N’ p g

Tomaed .11 g

) The -.ypu.eu 1084 shall be as specified \nee 3.1).
) Examination after test - Resistors shall be ex-
anmined for evidence of mechanical dammge.

2.2 i L17,2) Mailwra shall be tested
V1

@)Y rmod e 4N o

MI~-SD=2(2. The following details shall apply:
D

cified in L, 6 2, and resistors shall be
anined for evidence cf breakage and other mechan-
ical dammage.

g

nd ad -

) Sy
Resistors sha

(a) Measurement before test - DI resistance shall be
measured as specified in 4.6.2.

(b) Special preparation of specimen - Sample units
shall not have been soldered during any of the
Previous test.

(c) Depth of the immersion in the molten solder -

To a point vithin 1/8 inch to 3/16 inch from
the resistor body at the temperature specified

(see 3.1) for a duration of 3 ”/2 seconds,

aa__ __

(d) Measurement after test - Within 2'4 4 hours after
completion of test, the dc resistance shall be
measured as specified in L. 6.2, Resistors shall
be examined for evidence of mechanical dammge.

\\J
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FIGURE 3. Seggested mounting-lug arrangement for life test.
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L,6,14 Seal gvhen agglicable! g 3.19). Resistors shall be tested in accor-

(Y>3 —

dance with method 112 of MIL-STD-202. The following details shall apply:

(a) Test condition - A,
(b) After test - Resistors shall be cleaned in alcohol,
ur other sultuble degrenter, und shull be allowed

tc dry thoroughly.

L,6.15 Shock, medium impact (sse 3.20). Resistors shall be tested in accord-
ance vith method 205 of MIL~STD=-202., The following details and exceptions shall

apply:

(a) Specisl mounting means - Resistors shall be mounted
on appropriate Jig fixtures and supported by their
leads at a distance 1/4 inch from the resistor
body. These fixtures gshall be constructed in a
manner to insure that the points of the resistor-
noun’ing supoorts shall have the same motion as

e shock table. Resistors shall be mounted in
lation to0 the tesat gﬂuiﬂmnf in such a manner

that the stress applied is in the direction which
would be considered most detrimental. Test leads
used during this test shall be no larger than AWG
size 22 stranded wire, so that the influence of

1£€ < SLIRINRACU ¥AIC adta ataes

the test lead on the resiator shall be held to a

minimun strength., The test-lead shall be no )
longer than necessary. y
() Measurement before shock = DC resistance shall be
measured as specified in L, 6 2. =
(c) Test condition - C.
(d) Fumber and direction of applied shocks - The

resistors shall be sudjected to a total of 10
shocks in each of two mutually perpendicular
planes, one perpendicular and the other parallel
to the longitudinn.l axis of the resistor.

| ¥ SRy send om PRSI 1 T W
Measurement uu.r.L.n(L shock - Each resistor snall oe

monitored to determine electrical discontinuity
by a method which shall at least be sensitive
enough to monitor or register, antontic&lh any
electrical discontinuity of C.1 millisecond or
greater duration.

(f) Examination after tes: - Resistors shall be examined
for evidence of mechanical and electrical damage.

~r

—
a

4L.6.16 Vibration, high freguency (see 3.21). Resistcrs shall be tested in
accordance with method 20 of MI1~STD=-202. E tol.loving details and excertions
shall apply:

b
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(a) Mounting of specimens - Resistors shall be mounted
on appropriste J:I.;nx_turumdmpoﬂdwunir
leads st & distance 1/4 inch from the resistor
body, These fixtures shall be comstructed in s
zsnner ¢ insure that the points of the resistor-
mounting supperts shall have the same motiocn as
the vibration tabls. The arrangsment of the

et v .t atast Sha halde

alloved to respond to the vibration forces spplied,
Test leads used during this test ehall be no larger
than AWG size 22 stranded wire, so that the in-
fluence of the test lead cn the resistor shall be
held to a minimum., The test lead length shall
no grester than is absolutely necessary. A sh
cable, vhich may be necessary because of the field
surrounding the vibration table, shall de clamped 0
the resistor-mounting Jig. In &1l cases, the re=
sistors shall be mounted in relaticrn tc the test
equipment in such a manner that the siress appii
is in the &irection vhich vould be considered =
+rimental,

Tegt condition - D, .

Direction of motion = In each of two mitually perpen-
dicular directions, one perpendicular and the other
parsllel to the longitudinal axis of the resistor.
Six hours in each direction for a total of 12 hours.

(d) Messurement during test. Bach resistor shall be zon-

itored to determine electrical discontimuity W s
ethod which shall at least be sensitive enough W
monitor or register, automatically, eny elecirical
discontinuity of 0.1 millisecond or greater durstion.

===1Y %a

Measurement after vibration - IC resistance saai.l oe
measured as specified in U.6.2.

)
(f) Examination after test - Resistors shall be examined
for evidence of mechanical ani electrical damagt.

as
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m=thod 208 of MIL- ﬁ... ﬁ.ve ﬁo ; ollowing dstall shall spply:

Either ome or two of the leads shall be tested, a8 agpli-
cable (see tabls V).

i&;a.-7 Solderability o 2 oa\. Ragiztors ahall be tasted in ecoordance wvith

5. PREPARATION POR DELIVERY

5.1 Pressrvation and W ipg. m““aﬁw.ﬁ-_‘.‘.a_._l A
or C, as specified (see O.1).

5.1.1 Level A,

____a___

5.1.1.1 &

hi“‘.?a'.\--11 he sclaaned in acoordance with mrP-”ﬁ.
process O=1, )

VO VTT VIS WIT TALI CEEI LTS
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5.1.1.2 Drying. Resistors shell be dried in accordance with MIL~P-116,

5,1.1.3 Preservative application. None required.

1.1 .h IM%“. Iimlsaa nthearviae apenified, ten aarh resfat e ahinll
he nanvacad in an with MIlaBPal1f, method TAH  doavedos cae

VT peeervapg~ at: Ww wwe wmmmow v =i caaar s RS MRS Ay MWD WL LG \.\AWJ.LNALC with

the general requirements paragraph under methods of preservation (unit protec-
tion) and the physical protection requirements paragraph therein.

[ 4 | a £ L oY PROTVE ¥ VYT NN Negees e | - AP LN - a - [y
Jetele) AIVCITOLLEVE « IEB1S npucngwuuc.cr:.oeu in 5.1.,1.4
ghall be placed in Inﬁ.____ht-e containsrs conforming to PPPeB=566 or PPP-B-K76,

Intermediate eontn.inerslhn.l.lbenniforninnizeandnhnpe shall be of minimum
tare and cube, and shall contain multiples of five unit packages, not to exceed

100 packages or ien pounds. o intermediate packmging is required when the totsl

miant itv ashivwnad ¢~ a einsla Asatinatian 42 laca thaw 1) mie.
QUANTITY SAlPPeC 0 . 3.ngs° VMR VAV AJ ATED WALl WUV WHEALD.

5.1.2 level C, Ten each resistors shall be packaged in a manner that will
arford adequate protection against corrosion, deterioration, and physical' damage
during shipment 7% supply source o the first receiving activity. This package
may conform to the -mmliar 8 commercial nractice for retail distribution vhen 4t

S e S wm pe - Y www AW Ve aVMY AW Wilwit &

meets the requirsnmts of this level,

5.2 Packing. Packing shall be level A, B, or C, as specified (see €.1).

%.2.1 level A, The packuged resistors shull be pucked in fiberboerd con-
tainers coﬁoming to PPP-B-636, class weather resistant, style optional, special
requirement. 1In lieu of the closure and waterproofing requirements in the

nnmn—\'lv !‘" m-‘Pa 1‘ AlAadtivees Lund v reavwAnwArnCine oahall ha sscncmem1dakad W PP R
- VIV waveuwlve aa -nwcr;w&% Dildad. YV BLLUWVNYLIDIITU uy STUL g

all seams, corners, and manufacturer’'s joint with waterproof tape, 2-inch minimum
vidth, conforming to PPP-T-0, class 1, or PPP-T-76, Banding (rei.nforqemnt re-
quirements) shall be applied in accordance with the appendix to PPP-B-636, using

5.2.2 level B. Unless otherwise specified, the packaged resistors shall be
packed in fiberboard containers conforming to PPP=B=636, class domestic, style

—a _a_ =

oplional, special requirement. Closures shall be in accordance with the appendix

5.2.3 level C. The packaged resistors shall be packed in shipping containers

in & manner that will afford adequate protection against damage during direct

-h(mf Porwn tha menle asttemna ¢4 ¢he Pldand wcocadoudomn =abdecdb.. -l mlke 11
ipment from the Supply scurce to the first receiving activity. This PACK anasd

conform to the applicable carrier rules and regulations and may be the supplier's
commercial practice vhen it conforms to the requirements of this level.

5.3 Marking "iee 6.?2. In addition o any special marking required by the con-
tract or order, each unit pacikage. intermediate paclkmge. and exterior conteiner

shall be marked in accordance vith MIL-STD=-129,

5.4 General, Extericr containers shall ve of a minimum tare and cube con-
sistent \ﬂth the hN\?AnO(nn rantiivrad and ahall Acamtadn annal mand {tiea cf

i d VTR P AW LY WAl BV TNAS EEIThant VW VIRAAE W WEERL W VRl W

identical -tock-unbeud items to the greatest extant possible.

N
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5.5 w. Inspecticm of military pochg:l.ng shall de in accordance with
MIL~P=110 G.5.2)

6. NOTES

6.1 Ordering data. Procurement documents should specify the following:

(a) Title, number, and date of this specificationm.

(b) Title, mumber, and date of the applictble detail
specification, and the complete type designation
(see 1.2.1 and 3.1).

(¢) 1levels of preservation and packaging, and applicable

marking (see section 5).

6.1.1 Indirect shipments. The preservation, packaging, packing, and marking
requirements specified in section 5 apply only to direct purchases by or direct
shipment to the Government and are not intended tc apply to contracts or orders
hetween the supplier and prime contructor.

6.2 Qualification. With respect to products requiring qualificstion, awards
will be made only for products which are at the time set for opening of bids,
qualified for inclusion in the applicable qualified products list whethe

attention

T
such prodicts have actually been so listed by that date, The tent of

suppliers is called to this requirement, and manufacturers are ur ged to arrange

<LppLicls

for qua.lification, in order that they may be eligible to be awarded contracts or

____ L ALl e nd B s d e Mea antduvdéy masnnanaeihle

Omers rOr me pmucts Covem Uy UiiS BPESLLL“\:&UI!. I BCVIVAIYY TCspPlisacat
for the Qualified products list is Electronics Command; however, information
vertaming to qualification of products may be obtained from the Defense Elec-
tronics Supply Center (DESC~E), Engineering Standardization Directorate, Daytor,

Chio LsLO1,

) to huve the products that they propose to offer to the Federal Govermment, tected

6.3 High altitude. All tests in this specification, wvith the exception of the
dielectric vithstandms voltaee at reduced bu'omtric presmre, are performed at

a vaa Af

ambient atmospheric pressure. This fact should be considered when the use of

these resistors for high-altitude conditions is contemplated.

6.4 Replacement data. Charscteristic BF and tolerance M have been deleted.
Resistors having characteristic BF may be replaced by resistors having charactler-
istic GF., Resistors with resistance tolerance M may be replaced by resistors with
resistance tolerance X or J. The deleted characteristic BF and tolerance M were

specified in superseded MIL~R-11A, dated 17 February 1953.

6.5 ﬂmﬁessic“ t\“" Bie nh-n-e m Q_ﬁg‘ 4M~= L.n“- 4f\n Qf f_.ll. | ur

this specification is a nontechnical change only, accordingly, rui:tors pre=-
sently identified under existing Pederal Stock Numbers, by type designations of
MIL=R=11D and MIL~R=11E do not require assignment of newv F3Ns.

-L
Ii.
i ]
~

6.6 Deletion of styles. Styles RCO6, RC09, and RC30 have been deleted from

this specification. For replacement purposes use styles RCO5, RCO7, and RC32,
respectively.

\V'

27



6.7 Selection and use informition. Equipment designers should refer to
=== ol

MIL-STD-199 "Resistors, Selectjon und usc of" for a selection of standard resi:tor

types and values for nev equipment desi@. Applications and use information con-

cerming these recistors 1s ulso provided (n MIL-STD-199.

6.8 Interchangeability of styles. Resistors in this specification are

mitually interchangeable with resistors of the same style procured under

AFrY h“-.'E.

6.9 es from previous issue. Asterisks are not used in this revision to
identify changes with respect to the previous issue, Gue to the extensiveness of

the changes.

Custodians: Preparing activity:
Army - EL Army - EL
Navy - SH
Air Force - 11 (Project 5905-0L60)

Review activities:
Army - EL, MJ, M
Navy - SH, AS, 05
Air Force - 11, 17, 8 Code "C"

User activities:
: AT, AV
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TABLE XV. Critical resistance values for

. . 1/
qualification inspection—

Style Critiral resistance value<’
Megohm

ROOS = @ = = = = = 0.18

ROO7 = = = = = = < 0.27

ROO8 = = = = = = o 0.2k

RCI2 @ = @ = = « o 0.27

Bcvgo ----- - - 0-27

RG22 = = = = = = = 0.27

R .

ROZ = = = = = = = 0.12

Y Maximm contimious working voltage shall be
/a.ppiied. (See table IV.)

o]

=/ The critical resistance value is the maximum
standard resistance value which will dissipate
full wattage when the maximm continuous working
voltage is applied.

30, EXTENT OF QUALIFICATI(N
The resistance range included in the gqualification of any one style shall be
between any two adjacent-resistance values which pass the required qualificatiorn

d e o e - Py
inspection. Qualification of G-tolerance resistors shall eslso qualify J and X-

tolerance resistors, qualification of J-tolerance resistorsshall also qualify
K-tolerance resistors.

w
[&]
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10. SCCOPE

iG - A _ 2% _ Ay

This appendix details the procedu
lated data. for mmlif(mfim insnection

aated — e § [} - NP QEate_Avp te i e t J i

tion. The procedure for extending qualification
resistors covered by this specification is also outlined herein.

5:
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20. SUBMISSION

20.1 Sample, A sample consisting of 60 sample units, each of the lowest and
highest resistance values in each style for which qualifieation is sought, shall

be submitted, At the option of the supplier, 7O sample units may be sup plied to
allow 20 sample units to be submitted for group VII of table V. When the lowes.
and highest resistance values submitted are respectively below and above the
critical value specified in table XV, 60 or 70 sample units, as applical.:s, .
critical value shall alsc be submitted in each style. One additional szaplo w.it
cf each resistance value ghall de submitted to pem.’ substitirtion for *he allou-
able defect in group 1 mIpection. Al unple units tor vhich qm.li.ﬁcation is
sought shall have resistance tolerance J (25 percent) or G {2 perccnw &8 appli-
cable. If approval for 2 percent resistance tolerance is sought, in sddition to
the 5 percent resistance tolerance already approved, 10 additional sample units
of this tolerance (2 percent) shall be submitted and subjected to group I in-
spection of table V,

20.2 Test data., When examinations and tests are to be performed at a
Government laboratory, prior to submission, all sample units shall be subJected

to all of the examinations and tests indicated as nondestructive in table V, Each
submission shall be accompanied by the test data obtained from these examinaticns
and tests. The performance of the destructive tests by the supplier on pli-

u du
cate set of qule units is encouraged, although not required. All test da
shall be submitted in duplicate,

20.3 Description of items. The supplier shall submit a detailed descriptiorn
of the resistors being submitted for m:pection, including materials used for the
resistance element and the protective enclosure or coeting.
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