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1. SCOPE
1.1 Scope. This specification covers the general requirements for power type, low vaiue (1 ohm and below), fixed resistors (2

terminal and 4 terminal) for use in electrical, electronic, communications, and associated equipment. inciuded are pneblon
resistors of 1, 3, and 5 percent (characteristic T) and, 5 and 10 percent (characteristic L) initiai resistance toierances with power
ratinne ranaina from 2 ta 10 watte at AOK'F A.no-d nh neu-v at 097“{‘

|-uu'¢ TSIy Wi s e AV W

1.2 Classification.

1.2.1 Military part number. Resistors specified herein should be identified by a military part number which should consist of the
basic number associaled detsil specification and a coded number. Each associatad specification cavers a different resistor typs.
The number shouid be coded to provide information concemning resisior characteristic, resistance vaiue and tolerance. The mifitary
part number should be in the following form with a codad number derivad as indicated:

| i |
Detall spacthcation Cheracteriatic Resistance value Resistanos talerance
number (1.2.1.1) (1.2 ) (1.2.1.3)
4 n 4 l o] Y Gy iy Y o Lawim] ad ababuilib, dbusa,
l.‘ SeIIRUNCAS LRI, - | IH Wll'm"'ll' w M'I“"W U’ [ ] -mmv !U“'! ul.l .!ylvv"v- U VET VT Sumuwny unvuvvl v-"v“

otectncal and environmental tests and operating characteristics. Characteristics L and T are available with the stabliity as noted
(see table {).

1212 Resiatanoa The normal resistance axnrassad in shma ia idantifiad by five digits. The lattar "R" should ha subatituted for

T

one of the significant digits to represent the decima! point. The succeeding digm of the group represent significant figures.
Minimurn and maximum resistance values ohould bo as apoclﬁod (m 3 1) The shndlrd resistance values for uch docade

PrAm
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values which folow the sequence of vaiues listed in the 0.01 to 0.1 decade in tabie Il should be considered as conforming to this
specification. The resistance value designations are shown in table lil.

g

1.2.1.3 Resisiance folarancas The resistance tolerance when anolicable should be ident
with table IV (see tabie |).

by a sinala lattar in acooranca

[ Beneficial commants (recommandations, addftions  deletions) and any pertinent data which may be of use in imptoving ths
] document should be addressed to: DESC-ELDM, 1507 Wiimington Pike. Dayton, OM 45444-5765 by using the seHf-addressed
| Standardization Document improvement Proposal (DD Form 1426) appearing at the end of this document or by letter

AMSC N/A FSC 5905
RISTRIBUTION STATEMENT A Approved for public release; distribution 1s uniimited
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TABLE 1. Characteristics.

T 1 B T
! Test or congition | Svabo? | units f
! T 1 1 !
| | 7 | L | )
i - ] ] i . 1
|Resistance-temperature characteristic j(see 3.1)|(see 3.1)| Parts/million/ ( i
| (see 3.12) \ | { i
S 1 | |
IH aximum amhient temnerature at rated | ! ! 3
| wattage | 25 ! 25 | Degrees celsfus |
! | | |
IMax1mum ambient temperature at zero i | |
| power [see figure 1) { 275 | 278 | |
i [ | 1 \
{Thermal shock (see 3.11) | 20.2% | £3.0% {Maximum percent |
1 l 1 lcnange in resistance |
iShori time overiocad {see 3.i4) i 80.5% i %2.0% i{.0005 ohm additional;
T 1 | fesllowed for measure- |
|Termina) strength {(see 3.18) | #0.1% | ¢«1.0% |ment error) i
i i 1 i i
{Dielectric withstanding voltege | =0.1% | =1.0% | :
| {see 3.15) { f | !
1 i i 1 i
Jinsulation resistance {(see 3.16) 11,000 Mu 11,000 MG | i
T 1 | [Meximum percent |
INianh tam neratuyra sxnpncure feama 1 22\ L ¢ Nne ' 2 Nne lrmamna in vacietanmn-a
v ~ PETMRY @ bW S APV S W . IR A3 - oo g i e s ww ] - v e lv'imivy s L) -xcvib.usc 1
i T T T(.0005 ohm additional]
IMoisture resistance (see 3.17) | +0.2% | =4,.0% Jallowed for measure- |
T B 1 Tment error) |
ILow temperature storage (see 3.13) | *0.2% | £2.0% ! |
T T | i !
'Shark cnarifisd nulecos {fcae 1 10) { 2N e | 1 Ne { |
!Shock, specified pulce {see 3,10) | 20, 1% I ¢l D% ! |
1 1 1 o ]
lvYibration, high frequenty (see 2.20) | t0.1% | 22.0% | .
1 T I 1 ‘
ILife (see 3.21) | #1.0% | ¢4.,0% | i
T I 1 | i
! ] ! [ |
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2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. The following specifications,
standards, and handbooks form & part of this document to the extent specified
hersein, Unlecgs otherwise cpecifiod, the { tues of thece documente are those
listed in the 1ssue of the Department of Defense Index of Specifications and
Standards {(DODISS) and supplement thereto, cited in the solfcitation (see 6.2).

SPECIFICATION
MILTITARY
MlIL-R-39032 - Resistors, Packaging of.

fSee surnlement | for list of assoriater detat)l specifications. |

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T722:08Z
Check the source to verify that this is the current version before use.
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STANDARDS
MILITARY
M]lL-STD-202 - Test Methods for [lectronic and Electrical Component
Parts.
MIL-STD-810 - Environmental Test Methods and Engineering Guidelines.
MIL-STD-1285 -  Marking of Electrical and Electronic Parts.
MIL-STD-45662 - Calibration Systems Requirements.

ry specifications,
cations and fForms
18120-50985.)

(Unless otherwise indiceted, copies of federal and milit
standerds, ano hnndbooks are avai1able from the Naval Publ
PA

tenter, {ATTN: WPODS), 5801 Tebor Avenue, Phiiadeipnia,

2.2 (prder of precedence. In the event of a confiict bet-een the text of this
document and the references cited nerein {(except for reiated associated detai’
specifications, specification sheets, or MS standards;, the text of this document
takes precedence. Nothing in this document, however, superseces applicabdle laws
and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Associated detail speciffcations. The individual item requirements shal)
be as specified herein and 1n accordence with the applicable specification sheet.
in the event of any conflict between the requirements cf this specification and
the specification sheet, the Yatter shall govern.

3.2 Qua:ification., Resistors furnishea under this specification shall be
products which are authorized by the qualifying activity for listing on the
applicable qualified products Yist at the time of award of contract (see 4.4 and
6.

3.

3.3 Material., The material shall be as specified herein. However, when a
A —————

definite materja) is not specified, a materfal shall be used which will enable the
resistors to meet the performance reouirenents of this specification. Acceptance
or approval of any constituent material shall not be construed as a guaranty of

[*A R W L 4 P ewe T e e

the acceptance of the finished product.

3.4 Design and construction. Resistors shell be of the design, construction,
anc¢ physical dimensions as specified (see 3.1).
FA‘-A_A‘AIA_ | Y T PG E TP o o Y1 - e m d oA = = 4 2112 o
J .1 LonstrucTion, internal construction shall consist of & wmetailic

resistive element which has no joints, welds, or bonds, except at end terminals
where ve\d\ng. brazing, or silver solder only shall be employed. The resistive
eiement shail de as free as practicadie from particies or impurities, grain
growth, or other factors contributing to spot weakness. Where abrasive resistance
value asdjustment is used, the abrasion must be evenly distributed across the
resistive element.

Source: hitps://assist.dla.mil -- Downloaded: 2016-11-16T22: OSZ
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TABLE 1. Standard reststance values,

hf i 1 1T T 1 |
| F K J | K i1 F i H J | K i
J1.0) J€3.0)(5.0)1(10.0)11(3.0) 1(3.0)(5.0)1{10.0)1
1 - H | | i
l0.0100; 0.0100 }0.0100;}0.0182: .- : ---
| |
10.01021 .--- | --- I:0.0187I .- | ean
| | | | { | |
1C.0105] --- | --- {10.0191 | --- [ ——— {
| | | 1 | | t
!0.0107! --- ; --- ;{0.0196: --- } .- :
:0.01101 0.0110 | ew- l:O.UZODl 0.0200 | --- {
! i | | | |
10.01131 --- | --- 110.0205]| - | eee
| i | [ { | |
10.0115] --- ] --- 110.02101 .- { --- |
b | ] K| i |
|0.0118]| --- | o--- }lO.UZXS= .- |-
i | i i ! ]
- I 0.0120 :0 0120=i --- | 0.0220 ]0.0220!
i | I | i |
10.01214 --- | ---  |10.0221! .- Uo---
\ | | i | i |
l0.0lZQ: c-- | --- I}D.OZZSI .-- } ---
' i | i
10.0127¢ --- | ---  110.02321 .--- | -
! | | (R | | |
10.0130l 0.0120 ! — {!D 02371 .- I eee
| ! | | | !
{10.01331 --- b eee ] cae 1 0.0280 | --- |
| | | ! A | I
10.01371 --- | ew- 110.02431 - | --- |
! ! ! P! | ! |
10.01401 --- I «--  110.02491| .e- | aee
| | 1 | | |
10.0143( --- I ---  110.02551 --- I --- 1
| | | I | | |
10.0147] -e- | ---  110.02611 --- | e
| | | i | | |
}0.0150| 0.0150 :0.0150|I0.0267| .- (I
| H | | |
10.0154i - : --- :: --- | 0.0270 {0.0270!
| | |

10.0158! .-- | --- 110.0274] - N
| | | il | | i
| === | 0.0160 | --- |1{0D0.0280! --- | eee
i { | {1 | { |
10.01621 --- | --- 110.02871 .- e
| | | 1 | { |
10.01651 .- Il --- 110.0294] .e- | aee |
| | | i | | i
10.0169! .- b o-- If -~ } 0.0300 | --- |
{ | | H | | |
10.0174; --- boe-- +10.03011 --- | --- )
i 1 i I { ! |
0.0 781 . o-- 110.0309] .- | .- |
} | { 11 | | {
| --- { 0.0180 10.0180110.03161 .--- boaee
{ i | 1 | | |
ISR - V- Py ! - i ;

]
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Standard resistance values - Continued.

11.
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rotective coating or enclogsure. Resistor assembiies shall be
an enclosure of moisture-resistant fnsulating material which shal)
1y cover the exterior of the resistance e\enent‘ \nclud1ng gonnec}19n§ or
tions. Tne enclosure shall not crack, craze, orip, run, or fors giobuies
temperature up to and including +2758° f regardiess of the mounting position
resistor. This material shall afford adequa}e protection against the
s of prolonged exposure to high humidities. The protective coating or

shall be such as to minimize the establishment of leakage paths between

W 1SeRsS

nals resulting from co11ect1on of mo1sture f{lm on the exterior surface
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3.4.1.2 Terminals, Terminals shall be made of 8 solid conductor of the length
and diameter as specified {see 3.1).

3.4.1.3 uWeight. Resistors shall not exceed the maximum weight as specified
(see 3.1).

3.5 Power rating. Resistors shall have a power rating based on continuous fuln
Yoad operation at an ambient temperature of *25 C (see 3.1). For temperatures in
excess of ¢25°C, the load shz)! be derated in accordance with figure 1.

TABLE 111, Designation of resistance values.
T 7 IR
! Designation ! Resistance |
| ! {ohms ) |
T ! |
| RO100 to RDS76 tnclusive | .0100 to .0976 fnclusive |
i R1000 to R9760 inclusive | .1000 to .9760 inclusive !
i 1R000 i _1.000 i

1 1 | \
{ Symbo) ] Percent i Characteristic :
| | {

1 I { 1
i F { 1.0 | T i
l K ! 3.0 | T |
{ J | 5.0 | T and L |
| K { 10.0 i L i

3.6 Voltage rating. fach resistor element shall have & rated dc continuous
working voltage or an approximate sine-wave root-mean-square (rms) continuous
working voltage corresponding to the wattage (power) rating, as determined from

the following formule:

—
E « VPR

f « Continuous rated dc or rms working voltage in volts.

P =« Rated uattage in wltts.

R =« Wominal resistance in oh

In no case shall the rated voltage be greater then the appliicable maximum
voltage {see 3.11.

3.7 Current rating. Resistors which have a maximum current rating shall be as
specified (see 3.1},

3.8 DC resistance. When resissors are tested as specified in 4.7.2, the dc
resistance shall be within the specified tolerance of the nominal resistance {see
2 1y
(> I N

o

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T722:08Z
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FIGURE 1. Derating curve $or ambient temperstures.
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3.3 Solderability. When resistors are tested as specified 1n 4.7.3, they shal)
meet the criteria for wire lead terminal eveluation in the test method.

3.10 kKesistance tc solvents. When resistors are testec 25 specified tn 4.7.4,
there sha!l be nc evidence of mechanical damage and the markings shall remain
legidle.

3,11 Thermal shock. When tested as specified in 4.7.5, reststors shall not
change {n resistance in excess of #(0.2 percent *+ .0005 ohm) for charecteristic T
and (3.0 percent * .0005 ohm) for characteristic L, nor show any evidence of
mechanical damage. There shall be no change in resistor enclosure or other part
which wil) result in degradation in performance.

3.12 Resistance-temperature characteristic. When resistors are tested as
spec1f1e3“n T.7.€, the resistance tempersture characteristic between -55°C and
©275°C shall not exceed the value as specified (see 3.1},

_______

there shaii De nNo eviadence o1 mechanical gamage. Thée Change in resistance ©
inftial and final resistance measurements at *25°C +5°C shall not exceed

t(0.2 percent * U005 ohm) for characteristic T and ¢{2.0 percent * .0005 ohwm) fcr
characteristic L.

3.13 Low temperagture storage. When resistors are tested as specified in 4.7.7
gtween

”iaa
LW

3.14 Short-time over)oad. Wher resistors are tested as specified in 4.7.8,
there sha!! oe no evidence of .lb‘l'ly, syrning sr U"...H'“..’:g; and the Ch%ﬂge in
resistance sh21l not exceed *{0.5 percent + .0005 ohm) for characteristic 7 ane
t{2.0 percent ¢ ,0005 ohm) for characteristic L.

3

.15 Dielectric withstanding voltage. When resistors are tested as specified
in 64.7.9, the leakage rate sﬁai! not exceed 500 microsmperes; there shall be no
evidence of flashover, mechanical damage, arcing, or insulatison breakdown, &nd the
change in resistance shall not exceed *(0.] percent ¢+ .0005 ohm) for
characteristic T and #(1.0 percent ¢ .0005 ohm) for characteristic L.

3.16 insulation resistance. When resistors are tested as specified in 4.7.10,
the insuYation resistance shall not be less thar 1,000 megohms for characteristics
1 and L.

3.17 Mcisture resistance. When resistors are tested as specified in 4.7.1),
there shall be no evidence of mechanical damage, and the change in resistance
shall not exceed s{0.2 percent + .0005 ohm) for characteristic 7 and (4.0 percent
+ .0005 ohm) for characteristic L. 1In addttion, the dielectric withstanding
voltage shali be as specified in 3.15, and the insuiation resistance shaii be i00
megohms minfmum for both characteristics.

3.18 Terminal strength. When resistors are tested as specified in 4.7.12,
there shall be no evidence of breaking or loosening of terminals from the resistor
form, chipping of enclosure, or other evidence of mechzanical damiage. The change
in resistance shall not exceed (0.1 percent * 0005 ohm) for characteristic T and
+(1.0 percent *+ .0005 ohm) for characteristic L.

3.19 Shock, specified pulse. When resistors are tested as specified in 4.7.13,
there sh3])] be no evidence of breaking or loosening of terminals from the resistor
form, chipping of enclosure or other evidence of mechanical damage. The change in
resistance shall not exceed (0.1 percent ¢ .0005 ohm] for characteristic T and
1{1.0 percent + ,0005 onm) for characteristic L. There shall be no electrical
discontinuity during the test.

3.20 Vvibration, high frequency. When res
“l 14 H

ors are tested as specified fn

1‘ G-maa" Yh- rhnnn- 1n ractctnnrn
characteristic T and s(2. 0 percent
be no electrical discontinuity

s
&.7.14, There shal! e no svigence of mechanic
shall not exceed #(0.1 percent ¢ .0005 ohm} fo
+ .0005 ohm) for characteristic L. There shal
during the test.

Source: https: //aSS|st dla.mil -- Downloaded 2016-11-16T722:08Z
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3.2] Life. wWhen resistors are testec as specified in ¢.7.15, the change !n
resfstance between the initial measurement and the succeeding measurements shall
not exteec *!)1.0 percent ¢ .0005 ohm) for characteristic 7 and #{4.0 percent
+ .0005 onm) for characteristic L. There shall be no evidence of mechanical
damage.

3.22 High temperature exposure. When resistors are tested as specified in
4.7.1€, There shall be no damage. The change in resistance shall not exceed #{1.0

percent + ,0005 ohm) for characteristic 7 and *{(3.0 percent * .0005 ohm) for
characteristic L. .

3.23 Fun?us. A1) external meterials shall be nonnutrient to fungus growth or
shal)l be suitably treated to-retard fungus growth. The manufacturer shaill verify
by certification that al) external materfals are fyungus resistant or shall test
the resistors as specified in 4.7.17. There shall be no evidence of fungus growtn
un the external surfacec.

3.24 Marking. Resistors shall be marked with the type desfignation, date code,
and source code. Date and source code shai) be in accordance with MIL-STD-1285,
At the option of the manufacturer, the military part number may agppear on two
Yines. In this event, the military part number shal) be divided between the
characteristic letter and the last digit of the military specification number.
The following is an example of the complete marking:

1234% - - - . - - Source code

8633.) - - - - - - Date code

MaQ45501-. - - - - Military specification

TRULOOF - - - -« - (naracteristic, resistance type designation, tLierance

3.24,] Minimum marking. When the physica) size of the resistor style precludes
the mareing oF 877 of the infaormaticn cited in the example in 3.24 the minimum
marking required shall be as specified in the detai) specification (see 3.1).
Merking shal) remain legible at the end of all tests. In those cases where full
marking requirements are not on the resistor body, full marking shall be marked on
the unit package.

3.25 Use o0¢ conductive inks. Conductive inks shall not be used to coat the
body of The resistor as preparation for marking or used for marking of resisters.

3.26 wWorkmanship. Resistors shall be processed in such a2 manner as to be
uniform Th qua 1ty and shal)l meet the requirements of 3.4 through 3.4.1.2
inclusive, and shall be free from other defects that will affect 11fe,
serviceability, or appearance.

4, QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract
or purchase order, the contractor i1s responsible for the performance of all
{nspection requirements fexaminations and tests) as specified herein. Except as
otherwise specified in the contract or purchase order, the contractor may use his
own or any other facilities suiteble for the performance of the inspection
requirements specified herein, unless disapproved by the Government. The
Government reserves the right to perform any of the inspections set forth in this
specification where such inspections are deemed necessary to ensure supplies and
services conform to prescribed requirements.

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T22:08Z
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4.1.1 kecponsipiiity for compiience. Aiil items shail meei ail requiremenis of
sections S anc 5. 1I1he inspections set forth in this specification shall become
part of the contractor's overall inspection system or quality program. The
absence of any inspection requirements in the specification sha'l not relieve the
contractor of the responsipility of ensuring that all products or supplies
submitted to the Government for acceptance comp\y with al) regquirements of the
contract. Sempling inspection, &3 part of manufacturing operations, 15 an
acceptabie practice to ascertein conformance to requirements, however, this does
not authorize Subm1ss10n of known defective mater1a1 either indicated or actual,

- - o e d a4 AL oo oo m® & o aaaaa PP I Y
noer 6023 1‘L commit the uovcrnmcnl. to GhLClle UE'ELL!"E materiat.

4.1.2 Test equipment and 1nspect1on facilities., Test and neaSuring equipnent
§nd inspecTion faciiities o1 sutricient accuracy, quatity and quantity to permit
performance of the required inspection shall be established and maintained by the
supplier. The estadlishment and maintenance of 2 c511brct1on system to contro1
the accuracy of the measuring and test egquipment shall be in accordance with
MIL-STD-45662.

4.2 Classification of inspeciions. The inspectiion reguirements specified
herein are classitiec as ftcliows:

- i ald8irntdann imenanrtdan ecaa A
Q. Va1 TICation inspeltidn 13T S

FLY

\
i

£

b. Quality conformance inspection {(see 4.6).

4.3 lnspection conditions and precautions.

4.3.2 Co jons. Uniess otherwise specified hereia, a1 iaspections shail be
perforned'Tn“IEEEraance with the GENERAL REQUIREMENTS of MIL-STD-202.

A 7 n---..ad-_.‘ LAdaom.ioba mmamabdane 2hall ha ¢taban A..-l‘—n {menartdnn ¢+
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prevent condensatron of mofsture on resistors, except during moisture-resistance

test.

4.4 Qualification inspection. Qualification inspection shall be performed ot o
Taboratory acceptadle tc <he Government (see 6.3] on sampie uniss producec with
equipment and procedures normally used in production.

4.4,1 Sample. The numder of sample units comprising a sample of resistors to
submitf??BTBr gualification inspection shall be as spectified in the appendix tc
is specification. The sample shall be taken at random from a production run and

a1l be produced with equipmeni and procedures normaliiy used in production. The

mple units shall have been subjected to and passed the reaquirements cf group A

1nspect!on (see 4.6.1.2). Qualification shall not be granted if group A

inspection requirements are not met. Each resistor style shall be qualified
separately (see 3.1).

be
thi
)
2

oW

§.4,2 Test routine. Samplie units shail de subjected to the qualtification
ingpection s53F1T!g§ {n tadble V {n the order shown. Al) sample units with the
exception of those for groups 11 through VIIl {nspection, shall be subjected to
the inspections and tests of 9rou§ . The sample units shall then be divided &s
specifi{ed in table Vv for groups 11] , Y1, and YI1,  and subjected to the
inspection for their particular group. In addition, four unenclosed sample units

shall be selected and subfected to group V inspection. An additional 14 campie
units each chall be csublected to group 11 tecte, with 6 cample unite to the

solderabtlfty test and B sample units to the resistance to solvents test. Ten
samples shall be subhjected toc the testc of group VI!I.

4.4.3 Failures, Feailures in excess of those allowed in table V chall be cause
for refusa’ to grant qualification approval.

[
D
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4.5 BRetention 0f gualification. To retafn qualtfication, the contractor shall
forwsrc 8 report at o-month i1ntervals to the qualifying activity. The qualifying
activity shall establtish the initial reporting date. The report shall consist cf:

a. A summary of the results of the tests performed for inspection of product
tfor delivery (groups A and B), indicating, a5 a minimum, the number of

iots that have passed and the number that nave fafled. The resulits of
tests of 211 reworked lots shall be identified and accounted for.

b. A summary of the results of tests performed for periodic inspection
{group C)}, including the number and mode of failures. The summary shall
include results of all periodic inspection tests performed and completed
during the 6.-month perfod. Jf the summary of the test results indicates
nonconformance with specificsetion requirements, and corrective action
acceptable to the qualifying activity has not been taken, action may bdbe
taken to remove the failing product from the qualiffed products list.

Failyure to tubmit the report within 30 days after the end of each 6-month period
may result in loss of qualification for the product. 1In addition to the periooic
submission of inspection data, the coitractor shall immediately notify the
qualifying activity st any time during the 6-month period that the inspection data
indicates ®ailure of the gualified product to meet the requirements of this
specification.

In the event that no production occurred guring the reporting period, a report
shall be submitted certifying that the company still has the capabilities and
facilities necessary to produce the item. If during two consecutive reporting
periods there has been no production, the manufacturer may be required, 3t the
discretion cf the qualifying activity, to submit his qualified products to testing
in accordance with the qualification inspection requiremeats and the reason for no
production,

e

4.6 Quality conformance inspection.

4.5.1 1Inspection of product for delivery. lInspection of produc: for delivery
shali consist of groups K and B inspections.

4.6.1.1 JInspection lot. An inspection lot shall consist of all the resistors
of similar SEyles with the same protection enclosure or coating design
configuration presented for shippifng égatnst this document auring & period of not
more than a month, Resistors of varfous resistance values and tolerance may be
combined to form a lot provided they are all made with the same enclosure material
on the same production line using the same methcds and processes. Characteristics
shell not be combined.

4.6.1.2 Group A inspection. Group A inspection shall consist of the
inspections specitied in table Y1, and shall be made on the same set of sample

units, in the order shown.
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TABLE V. Qualification inspectioh.

T Test TRumber o7 samplelNumber of |

| i
i Inspection \ Requirement | method | wunits to be tfeitures |
i | paragraph lparagraph | inspected 1/ lallowed 2/
| t B i | | -
T 1 T T T [
} Group 1 | i i | !
| | | | | !
I¥isual and mechanical | | | | \ |
{ inspection 3/ i3.1, 3.3 to i 4.7.1 i AYY samples | 1o &/
| 13.4.1.3 inctu-| | 80 ! |
| Isive, 3.24 to | | | |
{ 13.26 iaclusivel | ] !
1 I | | | {
{DC resistance 5/ | 3.8 ] &4.7.2 | } !
| ' - | i i ] i
| ] ] | { |
Group 11 | ! { | |
‘ é \ | | s |
! iTclderabflity (all Yeads) | 3.9 | 4.7.3 | 6 I 1 I
i iResistance to solvents | 3.10 | 4.7.4 | 8 { }
i | l { ! !
| Group 111 ! | i | I
| | | | | |
1Thermal shock { 3.1 t &.7.5 { [N .
{Resistance-temperature { { | ) i
., characteristic . 3.1¢ P 4.7.6 i . i
{Low temperatiure storage | 3.13 voa. 7.7 | ! |
{Short time overload | 3.14 ! 4.7.8 110 highest I 11
|Dielectric withstanding } i ] 201 1 |
‘ I voltage | 3.15 | ¢&.171.9 110 lowest i
‘ l|Insulation resistance i 3.16 I 4.7.10 | | I
IMoisture resistance { 3,17 I 4.7.11 | l o
|{Terminal strength } 3.18 I &4.7.12 | { l
{ i | | : . ;
aroup 1v | l | { !
g 22 | | | ! i
iShock (specified pulse) j 3.19 } 4.,7.13 |10 highest | :
ivibration, high frequency | 3.20 | 4.7.14 | 20 1 |
! | | 110 lowest | |
{ Group V { | | 1 )
I (unenclosed) 6/ ] | | | {
i { i | | |
IYisual and mechanice} | | | |- |
{ inspection 13.1, 3.3, 3.4,14.7.1, as 12 highest | {
| 13.24, 3.24.1 japplicablel & 0 !
| lang 3.26 | 12 Yowes? . |
| | | | | \
See footnotes at end of tabie.
id
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TABLE V. Quaiification imnspection - Lontinued.

T { | Test TNumber ©oF sampie|humder of |
! lnspection . Requirement | method | units to be jfatlures 1
\ | paragraph ipsragraph | inspected 1/ talloweag 2/
! | i | i !
| 1 i 1 [ T
) Group VI | { | { ;
! | { i

jLife i j.ci t 4,7,15 110 highest i { I
1 | | 1 ‘2ot o 1
! | | {10 Towest i !
| Group V1! i | { | |
| | | | ~ TN i
{High-temperature exposure | 3.22 { 4.7.16 {10 highest |

| i ! | 201 1 11
i ! | 110 Jowest i i
| ' | i ¢ |
| Group VII! i ! | | !
| l | | i i
|IFunaus | 3.23 {4,717 | 10 E 0 0 |
i i | | i !

1/ see appendix for details.

2/ Feailure of o resistor in one Oor more tests of a test group shail be charged
as & single failure.

3/ Marking snall be considered defective only 1f 11legible or missing. Marking
shall rena1n \egib\e at the end of all tests. -
i/ Jtems subjected to groups 1] through V11l inclusive, must meel requirements
of group 1.
5/ T:rgts shzll not be performec if & manufacturer presents certified data
proving tests have been performed on the qualificaiion samplie.

€/ Unenclosed sample units shall pe subjected to visual and mechanical
1nspection in accordance with group 1 only.
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MIL-R-494654

4,6.1.2.1 Sampling plan. Subgroup 1 tests shall be performed on a production
iot basis on i0OU percent of the product suppiied under tnis specification.
Networks that are out of resistance tolerance, or which experience & change in
resistance greater thar that permitted for the tests of this subgroup shall be
removed from the 10t. Lots having more than i0-percent total rejects, due to
exceeding the specified resistance change limit thall not be furnishecd on

contracts.

4.6.,1.2.2 Subg 2. A sample of 13 parts shall then be randomly selected, if
one or more defec Es are found, the 1ot shall be rescreened and defects removed. A
new sample of 13 parts shall then randomiy be selected, if one or more defects are
found in this second sample, the 1ot shal)l be rejected and shall not be supplied

to this specification.

TABLE V1. Group A inspection.

1 1 1 i |
| Inspection | kequirement {Test method | Number of
i i _paragraph i paragraph | sampies {
T ! | ] |
| Subgroup 1 | | { |
i i | { i
IDC resistance | 3.8 | §.7.2 i 100 percent |
l ! { | inspection |
{ | i 1 1
{ Subgroup ¢ { | | I
i ] | | ]
I¥isual and mechanical | { i i
| {nspection { 3.1, 3.3 to ! 4.7.1 1 !
! 53.4.1:1; §:6.1.3, ! | f
1 1 end J.C% I ] i
| | | { o 13 {
! | | | ;’faﬂure .
iTerminals i 3.4.1.2 | [ i
! | { |- |
IMarking | 3.24, 3.24.1 ! | \
i } i i i
4§.6.1.2 Group B inspection. Group B inspection shail consist of the tests
tpecified in table YII, in the order shown. They shall be performed on sample
units that have been subjected to and have passed the group A inspection,

TABLE V11. 6&roup B {nspection.

[ { { i ]
| Inspection | Requirement | Test method | Number of {
! { paragraph | paragraph | samples |
1 T ] i ]
! Subgroup 1 | { | !
{ | | ! |
i Solderabiliity { 3.9 i 4.7.3 i 6 i
| Resistance to sclvents | 2,10 ! 4.7.4 ! 8 |
| ] i [ |
| Subgroup 1! } | | |
! ! ! | ]
| Thermal shock i 3.11 i 6.1.5 N |
i Short-time overlioad i 3.14 | 4.7.8 t 12 !
| Insulétion resfistance ! 3.16 i 4.7.10 | i
| | | | |
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MIL-R-494654

4.6...3.) Subgroup 1. A sample of 14 parts shell then be random)ly selectec, &
samples to the resfistance to solvents test and 6 samples to the solaerability
test. If one or more defects are found, the Yot shall be rescreened and defects
removed. A new sample of )4 parts shall ther randomly be selected, if one or more
gefects are found in this second sample, the lot shall be rejected and shall not
be supplied to this specification.

4.6.1.3.2 Subgroup 2. A sample of 13 parts shall then randomly be selected, 1f
one or more defects are found, the 1ot shail be rescreened and gefects removed,
1f one or more defects are found, 2 new sample of 13 parts shall then be randomly
be selectec, if one or more defects are found in the second sakple, the 1ot shall
be rejected and shall not be supplied to this specification.

4,.6.1.3.3 Disposition of sample units. Sample units which have been subjected

to group B inspection shall not be delivered on the contract or acquisition
document.

4.6.2 Periodic inspectfon. Periodic inspection shal)! consist of group C.
fxcept where the resuits o! these inspections show noncompliance with the
applicable requirements (see 4.6.2.1.3), delivery of products which have passed
groups A and B shall not be delayed pending the resuits of these periodic
inspections.

4.6.2.1 Group C inspection. Group C tnspection shall consist of the tests
specified 1n tadle YI[I, Tn the order shown. The specified numdber of sample units
shall be selected from inspection lots that have been subjected to and have passed
groups A and B inspections. A separate sample shall be selected from lots as
defined in 4.6.1.1 for each enclcsure material and element technology. ©&Grouo C
samples shall be representative of production.

4.6.2.1.1 Sampling plan.

4.6.2.1.1.1 Honthl¥. tach month the specified number of sample units srall be
subjected to the examination and test of table VIII. The sampies shall be
selected from a 10t as defined in 4.6.1.1, and where possidle shall be
representative of the styles included in the lot. Over & 6-month period, the
manufacturer should select samples so that 2 maximum variety of styles produced
are tested. A separate set of samples shall be tested for each enclosure materia)
each month. )

4.6.2.1.1.2 Quarterly and semiannuaily. Sample units and tests shall be as
specified in tabie Vill. The test sampie should include all styles aliowec to bde
combined for lot formation (see 4.6.1.i) es practiceble. A complete separate
sample shall be selected for each enclosure material,

4.6.2.1.1.3 Annuglly. Sewmpie units and tests shall be as specified Tn tadble
VII1. The test sample shall include 2l1 styles sllowed to be combined for lot
formatfon (see 4.6.1.1) as practicable. A complete separate sample shall be

selected for each enclosure material.

4.6.2.1.2 Disposition of sample units. Sample units which have been subjected
to group C inspection shall not be delivered on the contract or purchase order.
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MIL-R-49465A

TABLE YIll. Group C inspection.

[ 1 R 1 ol A
| Inspection | Requirement | Test INumber of sample [Number ofl
f ! paragraph | wmethod | units to be Ifeilures |
| | {paragraph | inspected lallowed |
1 T ] | ! |
| Manthlvy } { { | {
]| "\lllb!ll[ i l' l ‘ ‘
| Subgroup 1 ! i i i 1
| [ { ! I I
[Thermal shock I 3.1 [ &.7.5 | N !
|{Resistance temperature | | | ( i i
I characteristic ' 3.12 I 4.7.6 ! |
{Low temperature storage | 3.13 | 4.7.7 16 highest t | |
IDfelectric withstanding | ( ! ? 10 | 1
{ wveltage { 3.15% | 4.7.9 |6 YTowest | !
lInsulation resistance | 3.16 { 4.7.10 | l { !
IMpisture resistance | 3.17 1 &,7.11 | \ i i
|Terminal strength ! 3.18 | a.7.12 | P, | |
{ | | | | t
| Quarterly 1 | i | !
| | ! ! - | !
iLife [ s.21 | 4.7.15 (10 highest | | v
{ | | l izo i i
| CSamiannuyally { ] 110 Yowacet | i
1 -ILIJI'UI'IIUUCI! L} L) LI ~ . 9 v ) T
| | I i < !
. Subgroup 1 l i i I i
1 ! = ! 5 ! !
{Thermal shock [+ 3.11 I 4.7.8 {15 highest ? 1. |
IShock | 3.19 o 4,72.13 | 330 | )
l¥ibration ! 3,20 | 4.7.14 |15 lowest !
! ) i ! ! - !
i Annually i | ] | i
i i [ ! | |
i Subgroup 2 ! | ! ! !
i i i i i !
IHigh temperature exposure | 3.22 ! 4.7.17 |15 highest 1 !
l 1 | [ 30 | 1
i i i {15 Towest i i
; ! 1 i | !
4.6.2.1.3 Noncompliance. If a sample fa!ls to pass group C {nspection, the
manufacturer shall Tmmediately notify the qualifying activity and the cognizant
inspection activity of such faflure and teke corrective sction on the materieals or
processes, or both, as warranted, and on &1 units of product which can be
corrected and wn1ch were manufactured under essentially the same ncter1a\s and
processes, and which are considered subject to the same fajlure. Acceptance and
shipment of the product shall be discontinued until corrective action, acceptable
to the qualifytng activity has been taken. After the corrective action has been

taken, group C inspection shall be repected on additional sample units (al}
inspections, or the inspection which the orfiginal sawple falled, at the option of
the qualifying activity). Groups A and B {nspections may be reinstituted;
however, final acceptance anc¢ shipment shall be withheld unt{l the group (
reinspection has shown that the corrective action was successfui. 1In the event of
failure after reinspection, {nformation rnqr.rrﬂnn the failure chall be furnisned

Sree ma L1 ON CORNLeT TN InNg LT Yot et

to the cognizant 1nspect'on activity and the quc\ifying activity.

»
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MIL-R-49465A

4.6.3 lnspection of packaging. The sampling end tnspection of the
preservatior, packaging, and container marking shall be in accorodance with the
reguirements of MIL-R-39032.

4.7 Methods of inspections.

4&.7.1 V¥isual! and mechanica) inspection. Resistors shall be examined to verify
that the materials, design, construction, physical dimensions, marking, and
workmanship are in accordance with the applicable requirements (see 3.1, 3.4 to
3.4.1.3 inclusive, and 3.24 ¢to 3.26 inclusivel.

&.7.2 DC resistance (see 3.8). Resistors shall be tested in accordance with
method 30T oF RIL-5TD-c02. 7The following details and exceptions shall apply:

a. Measuring apparatus. The same measuring instrument shall be used for any
one test but not necessarily for al) tests. The measuring instrument
shall be of a four-terminal kelvin type.

t. timit of error of measuring apparstus. ¢[(0.l1 percent ¢ 0.00001 ohm), but

not Ei(—'%%f:“vﬂg one-fourth of the resictor tolerance or the resigstance -

change Yimit for which the measurement is being made. Manufacturers, at
their option, may use &n apparatus of less accuracy, provided the limits
are reduced to fully compensate for accuricy deviation.

¢c. Test voltage and currents. Th

e test voltage and current shall be such
that suffictent resglytion is obteined (see £.7.2b) without an excessive
amount of heating effect.

d. ¥Points of measurement.
{1) Two termina) devices: The point-to-point voltage measurement shal)
be mede at & distance as specified in the detail specification,
s+ .064 inch.

{2} Four terminal devices: The detail specification shal)l identi’y
voltagze and current leads., 1f no identification is given, & rancom
deternination will be made and this combination shall be used for
any one test, but not necessarily for all tests.

4.7.2 Solderability {(see 3.9). Kkesistors shall be tested in accordance with
method 205 of MIL-S10-20¢. The following details shall apply:
3. A1) leads shall be tested.

b. The leads shall be dipped within .062 fnch of the bod

v
J ¢

4.7.4 Fkesistance to solvents (see 3.10). Resfstors shall be tested in
accordance with method 215 of RIL-STU-20¢. The following detatls shall apply:

a. The marked portion of the resistor body shall be brushed.

b. The number of sample units shall be as specified in tadble V.

c. Restis*tors shall be examined for mechanicel damage and legibility of
markings.

Source: hnpsNas&stdm mil -- Downloaded: 2016-11-16T722:08Z
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£.7.5

1 §
method 107 o6f MIL-S1D-c0c¢. The Tollowing details and exceptions

MIL-R-49465A

Thermal shock {see 3.11). Resistors shall be tested

e with
1y:

Mounting: ln such & manner that there is at least 1 inch of free air
space around each resistor, and in such a position with regpect to the
air gtream that the mounting offers substantially nc obstruction to the

flow of air across and around the resistors.

ent before cycling: OC registance shall be measured as specified

Climate chamber: The rate of temperature change within the ciimate
chamber chall be not less than 2°C per minute. The temperature shall be
maintained a¢ each of the extreme temperatures by means of circulating
air. The air temperature shall be measured dby a suitabie method and as
nezr the center of the group of resistors as possible.

When two climate chambers are used: The resistors may be transferred
from one chamber to another, in which case they shall be kept at room
temperature for not more than 15 minutes between exposures to the extreme
temperatures.

Measurement after cycling: Not less than 1 hour, but within a 24-hour
period after the last cycle, dc resistance shall be measured as specifiec
in 8.7.2.

Examination after test: Resistors shall be exawmined for evidence of
mechanical damage.

if 1X. Temperature for resistance-temperature characteristic tes:.

Temperazure ¢

T

Sequence _ . s
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MIL-R-49465A

4.7.7 Low temperature storage (see 3.13).

4.7.7.1 Mounting. Resistors shall be mounted in such 2 manner that there {s at
least i inch of fine air space around each resfstor, and in such 2 posftion with
respect tc the atr stream thet the mounting offers substantially no obstruction to
the flow of &air across and around the resistors.

4.,7.7.2 Procedure. DL resistance shal) be measured as specified in 4,7.2.
within 1 hoUr after this measurgment, the resistors shall be placed in & cold
chamber 2t a» temperature of -65 C 22 C for a period of 24 s4 hours. The resistors
shjl)l then be removed from the chamber and maintsined at 4 temperature of *25°C
+S € for a period of approximately 2 to 8 hours; the dc resistance shall again be

measured as specified in 4.7.2. Resistors shall then be examined for evidence of
mechanical damage,.

4.7.8 Short-time overload (see 3,14). DC resistance shall be measured as
specified in §.7.2. 1he resistors shall then be mounted by means other than
soldering and shall be subjected to an overload voltage which will result in 5
times rated wattage for a S5-second duration.  D( resistance shall again be
measured after the resistors have codled to room temperature. Care should be

taken so as not to exceed the maximum overload current rating (see 3.1).

4.7.9 Dielectric withstanding voltage (see 3.15).

4,.7.9.1 Atmospheric pressure. Resistors shall be tested in accordance with
method 301 o7 HIL-S1D-242. the following details and exceptions shall apply:

a. Speciel preparation: Axial lead resfstors shall be placed in 2
conductive material which wiil conform to the resistor surface so that et
Yeast 90 percent of the outer periphery is contacted. The resistor leads
shall be so posfitioned that one of the points of contact of the periphery

of the resistor with the V-block {5 the point 2t which the distance from

the surface of the resistor leads to the perfphery of the resistor body
is a minimym. The minimum distance to the periphery of the resistor body
shall be measured from the point of emergence of the resistor lead.

Radial lead resistors shall be clamped between twd metal plates with <he
Teads extending outward. The metal plates shall pe of sufficient size to
extend beyond the resistor extremities avoiding contact with the
terminals., The terminals of the resistor shall be connected together.

b. In;tia‘ measurement: DC resistance shall be measured as specified in
4.,7.2.

r Mannitude né tact vnltane: 1 NAN vnlte rms .

- eyt sews Vi LR TV I ve g~ - g www T |l we Toese

d. Nature of potentfal: An alternating current (ac) supply at
commercial-line frequency and waveform.

e. Duration of application of test voltage: 1l minute for qualification and

- e e ~memans

f. Rate of appliication of voltage: The test voltage shall be raised from
zero to the applicetion value as uniformly as practicable, 3t the rate of
100 volts rms per second for group C and qualification testing.

g. Points of applfcation of test voltage: Between the resistor terminals
connected together and the mounting hardware, or the Y-block, as
applicadle.

h. M™Measurement during the test: The leakage current shall be monitored
during the agplication of the test voltage.

19
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made in accordance

io
T

Test condition: A,

Specia)l preparation: Jn accordance with 4.7.9.1a.

Points of measurement: In accor

Moisture resistance (see 3.17).
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FIGURE 2. Mounting straps for moisture - resistance test.
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MIL-R-49465A

b. Mounting (specia)l boay configuration): [f tne procedure in 4.7.11 does
not lend itself to the body :onf!gurat1on. special deteafls shall be as
specified in the detail specification (see 3.1).

o inftiel measurement: Immediately following tpe_igitia\ grying per1oc. dc
resistance shall be measured as specified in &,7.7 at test conditions
ensrt{friad 1n 4 3 1}
specified in 4.3.1.

d. Polarization and 1oading voltage.

{1) Polarization voltage: During steps one to six inclusive, a 100 V dc
potential shall be applied only to those resistors which have &
poclarizing strap. This potential shall be applied with the positive
lead connected to the res!stor terminatls tied together, and the
negative lead connected to the polarizing straps.

12} tLoedinyg voitage:. Dduring the first & hours ¢f steps cne end four, d
dc test potent1a1 equivalent to 100-percent rated wattage shall be

applied to those resistors which do not have the polarizing strap

specified in 4,7.11a.

e. Subcycle Step 7b sha)) not be applicable. Step 73 shall be performed
during any five of the first nine cycles only.

¢ fina)l measurements:. Upon completion of gtep six of the final cycle, the
resistors shall be held at the high-humidity condition and e temperature
of +25°C +2°C for a period of 1 hour 3D minutes to 3 hours 30 minutes.
Recisto=s shall then be removed from the chamber and within 30 minutecs,
the dielectric withstanding voltage (atnospner1c), insulation resistance,
and dc resistance tests shall be performed as specified in 4.7.9, 4.7.10,
and 4,.7.2, reepectively. The same straps used for polarizing the

resistors may also be used for the d.electrxc v1thstand1ng vo)tage anc
insulation resistance tests.

9. faamination after test: Resistors shall be examined for evidence of
mechanical damage.

4.7.12 Terminal strength (A1l terminals on each resistor shall be tested].
Tests sha'Y be 1n accordance with method 211 of MIL-5T0-20Z with the folliowing

...... e d ane

exZeplions:

a. Test conditions: A and D. ({Pul)l test and twist test, respectively.)

b. Measurement before test {A): DC resistance as specified in 4.7.2.

¢. #ethod of holding (A): Resfstors shall be clamped by one terminal 1
for axial terminal and by the body for radial lead.

6. Appiiedé force {A}: As specified {see 3.1} to each terminal.

e. Applied force (D): If the terminal configuration prevents performance of
this test, special details will be as specified (see 3.1).

f. Measurement after test (D): DC resistance as specified in 4.7.2 and
examined for evidence of breaking and loosening of terminals and chipping

of coating.

~)
—
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4.7.13
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Shock (specified pulse) (see 3.19). Resistors shal)l be tested in

accordance witk method ¢15 0] RiL-S1U-20¢. 1he folliowing detaiis and exceptions

)

cehall)l annlvy:
hal!l apply

Special mounting means: Resistors shall be rigidly mountec on approxiate
J4g fixtures with their bodies restrained from movement and their lead:

supported at & distance of .375 +.062 inch from the resistor body. These
fixtures shall be constructec in a manner to insure that the points ot

the rasictor-.mounting supports will have the came mpotion a¢ the thock
the Tesisior-mounting suppe w i AV INT sS4 RVLIVn €3 T 2NN E

table. Test leads used during this test shall be no learger than AKG size

22 stranoed wire, so that the influence of the test lead on the resistor

=111 hbe nald tp 2 mindmurm The tact_laad langth chall he no ]nnnor than
-4 4 we % 1N -V - UL MmN - LB LR |9 = 9 .- 'y - <

necessary. In all cases, the resistors sha11 be mounted in relat1on to
the test equipment in such a manner that the stress applied 1s 1n thne

dirartion which would be concidersd moct detrimental
MIT SV bl VI L UL S ) LA LI Ve LA R ME LT TR T RS 1

Measurement before shock: DC resistance shall be measured as specified
in 4_7.2

Test condition: 1.

Number and direction o¢ app'ied shocks: The resistors shall be subjected
tc a total of 10 shocks in each of two mutuaiiy perpendicuiar pianes, one
perpendicular and the other parallel to the longitudinal axis ©f the
resistor.

Hgg;grement during shock: Each resistor shall be monitored to determine
etectrizal gdiscents inuity by & method which shall &t Tedst De sensitive
enough to monitor or register, automaticaiiy, any eiectrical
discontinuity of D.]1 millisecond or greater duration.

Measurement after shock: ODC resistance shall be measured as specified in
4.7.2.

Examination after test: Resistors shall be examined for evidence of
mechanical and electrical damage.

Vibration, high frequency (see 2.20). Resistors shall be tested in

e w.th method ¢0% 07 MIL-STD-202. The fcllowing details and exceptions
ly:

Mounting of specimens: Res rs shall be mounted on appropriate jig

ctor
fixtures with their bodies restrained froms movement and the1r leads
supported a: & distance of .375 t 062 inch from the resistor body. These
fixtures shall be constructed in a manner to insure that the paints of
the resistor mounting supports will heave the same motion as the vibration
within the test frequency range, and the fixture shall be monitored for
these features on the vibration table. Test leads used during thig test

shall be no larger than AMG size 22 stranded wire, 50 that the influence
of the test lead on the resistor will be held to a minimum. The test

Yazd Yanae ehall ha noe greater than g nh!n’n'.’u naracear A ehialdad
TceS v LR - A L E AN B IIU v ,l ‘-b‘l wivami L Vg "‘VG'O"’. ial VNI R T VL U
cable vhich may be necessary because of the f1cld surrounding the

vibration tadle, shal) be clamped to the resistor mounting Jig.

Initial measurement: O0C resistance shall be measured as specified in
4.7.2.

Test concition: 2.

Jirectron of motion: ir eacn of twD mutluaiily perpengicuier girections,
one perpendiculsa~ and the other paraliel to the longitudinal axis of the
resistor. Total test time shall be 6 hours in each direction for & tote!
0! 12 hcours.

o
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at during test: fach resistor shal)l be monitored to determine
V giscontinuitly by & method which shall 2t least be sensitive

monitor or register, automatically, any electrical
uity of 2.1 millisecona or greater duration.

<
18-

nt after vibration: D{ resistance shall be measurec as
in 4.7.2.

on after test: Resistors shal) be examined for evidence of
1 damage.

e 3.2)) Resistors shall! be tested 1n accordance with method
€ fo‘30u1ng det2ils and exceptions shall apply:

mounting: Resistors shall be mounted on lightweight
The integrity of the terminations shall be deteramined at each

measurement interval. Tne voltage-applied to any resistar shall not be

less then
working v

95 percent of the dc, ac line or true rms rated continuous
oltage. Resistors shall be so arranged that the temperature of

any one resistor shz)) not appreciadly influence the temperature of any

~oor LT
(SIS

(e ¢ frrced air circulation ts employed, the air velocity

shal)l not excecd .vi 166t per minute, and there shall be no direct

impingeme

nt of the forceg air supply on the resistors.

b. Test temperature: <+25°C s5°C
¢c. initial measurements Initial resistance shell be measured zfier
mounting ar ~2§ s 5 Thic int{t{a)l meacurement chall be used as the

reference

temperature for 2311 measurements.

¢. Operating conditions: Resistors shal) be opersted at full rated wattage
by applying dc continuous working voltage, or ac rated continuous working
voltage from an ac supply at commercial line frequency, intermittently,
1 hour 30 minutes "on” and 30 ®inutes "off" for the avp!%ceb!e number of
hours (see 4.7.16f). "On time" shall be three-fourths of the total
eiapsed t\me, the actual test time shal) be recordec Where resu1t1ng
-avefOPm is ctner than that of a commercial Yine, voliages shall be sl
using a “true rms“ voltmeter, and the peak voltage shell not exceed 2.5
times the rated continuous working voltage.

e. Test cond

f. Measurene

ftion: 2,000 hours for all samples.

nts during test: Resistance (see 4.,7.2) shall be measured at

the end of the 30 minutes "off" periods after 250 +48, -0 hours, 500 <48,

-0 hours,

1,000 <48, -0 hours, and 2,000 <48, -0 hours have elapsed.

Measurements shall be made &5 near as poss1b\e to the specified time bdut
may de adjusted $O that measurements need not be made ouring other than
normal working days.

g. Examinati

on after test: Resistors shall be examined for evidence of

mechanica) damage.

4,7.16 High-temperature exposure (see 3,22).

a. Mounting:

Resistors shall be placed in 2 metal tray or basket.

t. Initia) messurements: ODC resistance sha)) be measured &s specified in
4.7.27.

t. #rocedure. (siveming initia’ resvctance measyrements, reststors shall ope
placed in a chamder maintainec al *¢75°( s7 C for & pertog ot ¢50 eo

hours with no lpad applied.

o
[N
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MIL-R-49465A

d. Measurements during test: 250 +48, -0 hours.

e. Final measurements: After removal from the test chamber, resistors snall
be permitted to stabilize at room ambient temperatures and within € hours
after removal, cleaning of the leads will be sllowea and the d¢
resistance shal) be measured as specified in 4.7.2. Resi{stors shall be
examined for evidence of mechanical damage.

4.7.17 Funqus [(see 3.23). Unless certification is provided, resistors shall be
tested in accordance with method 508 of MIL-STD-B1O.

5. PACKAGING

5.1 Packaging reauirements. 7The requirements for packaging shall be in
accordance with MIL-

6. NOTES

(This section contais information of a general or explanatory nature that may
be helpful, but is not mandatory.)

6.1 Notes. The no :s specified in MIL-R-49465 are applicadble to this
specification.

6.2 Acgquisition re:_irements. Acquisition documents should specify the
foliowing.

a. Title, number, and date of the specification.

b. lssue of-DODISS to be cited in the solicitation, and {f required, the
specific issue of individual documents referenced (see 2.1).

¢. Title, number, and date of the applicable detaid specification and
complete military part number.

¢. Whether bracket assemdbly is required (see 6.5).

6.3 Qualtfication. With respect to products requiring qualification, awards
will be made only for such products that have, prior to the time set for opening
of bids, been tested and approved for-inclusion in the applicable qualified
products list whether or not such products have actually been so listed by that
date. The attention of the suppliers is called to this requirement, and
manufacturers are urged to arrange to have the products that they propose to offer
to the federa) Government, tested for qualification, in order that they may be
eligible to be awarded contracts or orders for the products covered by this
specification. The activity responsible for the qualified products list is LS
Army Laboratory (ommand; however, information pertaining to qualification of
products may be obtained from the Defense tlectronics Supg!y Center, Directorete
of Engineering Standardization (DESC-E), 1507 wilmington Pike, Dayton, Ohio 45844,

6.1 Derating. Tnhe tntention of this specification is to cover resistors
capgble of ?u‘i-load operation at any ambient temperature up to and including

+25 C. However, if it {s desired to operate these resistors at ambient
temgeratures greater than ¢25°C, the resistors should be derated in accordance

with figure 1. Ffor efficient and long-1ife operation, resistors should be derated
by more than 50 percent.

24
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6.5 Mounting. Under condittons of severe shock or vibragtion, or & combination
of both, resistors of al) sizes described in this specification should be mounted
in such & fashion that the body of the resistor is restrained from movement with
respect to the mounting base. 1t should be noted that {f clamps are used, certatn
electrical characteristics of the resistor shall be sglterec. The neat-dissipatying
qualities of the resistor shal) be enhanced or retarded depending upon whether the
clamping material is a good or poor heat conductor. Under less severe vibration
conditions, axial lead styles may be supported by their leads only. Tne tead
lengths should be kept as short as possible, ,250 inch or less preferred, but not
Jonger than .625 fnch. The longer the lead, the more likely that 2 mechanical

fadlyre will oceocur
ratiure wil! Y

6.6 Power dissipation. When higher ambient temperatures exist or when
resistoTs are scunted in enclosures which lTimit ventflztion, the wattage
dissipation of any resistor should be reduced so that the maximum hot-spot
temperature permissible for the resistor is never exceeded under the most severe
combinstion of temperature conditions.

6.7 Spacing. When resistors are mounted in rows or banks, they should be so
spaced That, teking into consideration the restricted ventiiation and heat
dissipation by the necrby resistors, none of the resistors in the benk or row
exceeds 1ts maximum permissible hot-spot temperature. An appropriate combination
of resistor spacing and resistor power rating must be chosen 1f this is to be

assured.

6.8 Secondary insuistion. Where high voiteges are present between resistor
circufts and grounded surfaces on which resistors are mounted, secondary
insulation capable ¢¢ withstanding the voltage conditions should be provided
between resistors and mountings or between mountings and ground.

6.9 Choice cf styles. The styles of resistors to be used in equipment should
be chosen that, when mounted in the equipment, they shail not operate at 2
temperature in excess of their rating. Tnis should be applicable under the worst
possible specified conditions, i.e., wWith the equipment pperating as follows:

8. In the maximum specified amdbient temperature.
b. Under conditions producing maximum temperature rise in each resistor.

c. For a sufficient lengtnh of time to produce maximum temperature rice, or
for the maximum specified time.

d. With all enclosures in place.

e. ¥With natural ventilation only. (This should permit the use of any
special ventilating provisions included as & standard part of the
equipment.)

f

At hie
~e

{gh sltitude

6.10 Standard resistor types. fEquipment designers shoula refer to MIL-STD-199
"Resistors, selecijon and Use of,” for standard resistor types and selected vali
chosen from this selection. MIL-STD-199 provides & selection of standard
resistors for new equipment design.
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6.11 Subject term (key word) listing.

Element, meta)

Daoocd otas £d v ad
rReésistor, vixed

Resistor, low ohmic

6.12 Changes from previous issue. Marginal notations are not used in this
revision to 1dentify changes with respect to the previous fssue due to the

..... Az

extensiveness o

-~k o -
the Cnanges.
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APPENDIX

PROCLOUKE FOR QUALIFICATION APPROVAL

10, SIQPE

10.1 This appendix details the procedure for submission of samples, with
related data, for qualification testing and approval of resistors covered by this
specification. The procedure for extending qualification approval of the requirec
semple to other resistors covered by this specificatton 1S 2180 outlined herein.
This appendix is & mandatory psrt of the specificaticn, The information contained

herein is intended for compliance only.
20. APPLICABLE DOCUMENTS. This section 1s not applicable to this appendix.
30. SUBMISSION

30.1 Sample. A sample consist ng of 42 highest values 1/ and 42 lowest values,
1/ coated or enclosed resistors {- 2ach style, with the lowest resistance
Tolerance for which qualification s desired, shal)l be submitted in accordance
with 40. In addition, 14 sample v 1ts of any resistance value shall be submitted
and sublected to the tests of grou s 11 and 10 sample units shall pbe submitted o

group Viil. Four uncostec or uner:iosed resistors {Two at the highest value and
two at the lowest value), shall al:c be submittec in each style. 2/ If

enclosures are used in lieu of coazings, four enclosures shall be furnished.

3.2 Test data. £Lach submission shall be accompanied by test data covering
nondestructive tests listed in table IV which are performed on the submitted
specimens. A1l test data shal) be submitted in dupiicate.

30.3 Descriptior of {tems. The manufacturers shall submit & detailed
description oY the resistors being submitted for test, tncluding a description of
the resistance element, the type of coating or enclosure, and the material used
for the terminals., A}l submitted semples shall be representative of the
manufacturer's normdl production. After qualification has been granted, no
changes shall be made in matertfals, design, or construction without prior
notificetion to the qualifying activity.

B

7 Ure additiona) sample unit of each resistance value shall be suybmitted to

permit substitution for the aliowadbie defect in group i nspection.
The uncoated and unenclosed resistors shali be individually packaged to
preclude damage in shipment,
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TABLE X. Extension of qualificetion between stzes.

T T 1
! Slash sheet | Wi1) gualify slash sheets i
R { |
| /1 L /1 |
! | !
| /2 {12, /9* :
| |

i /3 \ /2, /3, /8%, /10* !
| ! !
| /4 bV 72, /3, /4, /9%, /i0*, /11*

i i {
| /5 \ /72, /3, /&, /5, /9%, /10*, /11*, /12*% |
| ] |
i /6 { /8 |
| | |
| /7 L r6, /7 !
] i i
| /8 | /8 }
i | i
| /9 i /8 |
| ! [
| /10 79, /10 [
| | |
! /1l i 79, 710, /11 !
t l |
| /1e 1 /8, /10, /11, /12 |

* 10 highest and 10 loweet values of the larger size two

terminal resist

or shail be subjected to group |

28

of table

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T722:08Z
Check the source to verify that this is the current version before use.

=1 10=1Y -

[TYTIVE S ZEIVI N

V.

- s

The extension of qualification between styles can be accomplished by
submitting the largest physical size for which qualificatifon {s sought as sh
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The extension of qualification between tolerances shall be as follows.
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Lustodians:
Army - ER
Navy - EC
Air Force - BS

MIL-R-49465A

CONCLUDING MATERIAL

Preparing activity:

Army - EK
Agent:
DLA - ES

Review activities:

Army - AR, M]

Navy - RS, 0S

Air Force - 99
OLA - ES

Jser activitiec:
Navy - CG, MC
Air Force - 1§

(Project 5805-1159)
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