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NOTE: The document identifier ond heading has been changed )
on this page to reflect that this is s performance specification. )
There sre no other changes to this document. The document identifier MIL-PRF-122A
on spubsequent pages has not been changed, but wiil be changed the next :
time this document is revised. SUPERSEDING
MIL-R-122
8 June 923

PERFORMANCE SPECIFICATION

RESISTORS, FIXED, PRECISION, ESTABLISHED RELIABILITY,
GENERAL SPECIFICATION FOR

This specification is approved for use by sll Departments
end Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the general requirements for hermetically sealed, high precision,
low resctence, fixed, resistors thet possess a high degree of stebility with respect to time under severe
envirommental conditions, with an established reliability. Resistors covered by this specification have
Life failure rates renging from 1 percent to 0.00% percent per 1,000 hours (see 1.2.1.2). These feilure
rates are egtablished at 60 percent confidence on the besia of Life tests. The faliure rate (FR),
identitted by the appropriate symbeol, is referred to operation at full rated voltape and rated temperasture,
with » permissible change of 0.5 percent in resistance as the criteris for failure (see 4.1). A part per
million (ppm) quality system is used for documenting and reporting the sverage cutgoing quality of resistors
supplied to this specification. Statistical process control (SPC) techniques are required in the
manufacturing process to minimize variation in production of resistors supplied to the requirements of this
gpecification.

- 1.2 Classifigation. . o .

1.2.1 Military part number. The resistors specified herein should be identified by a part number which
should consist of the basic military specification-sheet and-a coded.murber. The number will be coded to
provide information concerning the reactance charscteristic, resistance tolerance and failure rate,
resistance vaiue, decimesl point location, and tempersture characteristic. The military part mumber should
be in the following form with the coded number derived as indicated.

(RS ¥

Beneficial comments {recommendstions, edditions, delerions) end any pertinent dsta which may be of

use in improving this document should be addressed to: Commender, Defense Electronics Supply Center,

ATIN: DESC ELDH 1507 wWilmington Pﬂ:e Dayton OH  45644- 5?65 by using the Standardization Document
g 5 ment or by lettnr.

AMSC N/A FSC 5905
DISTRIBUTION STATMENT A, Approved for public release; .distribution is uniihited.
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wilitary Ceactance Specificatian Teststance jolerance PResistance
specificaticn 1.2.1.1 sheet and faitlure rate value,
l | 1.2.1.2 decimal point
i | | location, and
[ ! l temperature
i I 1 characteristic
| | i 1.2.1.3
! | !

cooced number

1.2.1.1 FReactance. The reactance is identified by a single letter in
2ccorgdnce with tabie 1.

TABLE 1. Reactance.

| T
| Frequency 1
1 T 1 |
| < 10 kHz : < 1 MHz } < 100 MMz }
| i T | 1 | !
1 Coae ] timits 1/ : Code : Limits 1/ { Code } Limits 1/ E
e i . | - . t
i i 1 i [ I !
| A | ¢ 1 i F b | L o« 1 i
! ! - [ [ | 1 -1
! e | < 3 | G | < 3. I M { ¢ 3 |
| T | r T ' . 1
i o ] « 10 | H !¢ 10 | N ] < 10 |
| — | 1T 1 |7 i
} b : ¢ 3C : J # 3¢ | P | < 30 |
Al i3 | - k

; £ { Uncentrolled | K { Uncontrolied 1| 5 |

| i 1 i

Uncontralled?
i :

1/ Maximum percentage change fn the initial impedance at zerc Hz .
{nominal resistance} due to all reactive components, for a1l frequencies
up to and including the freguency specified.
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!.2.1.2 FKesistance toierance ana life faflure rate. 7he res istance tolerarce
Vs igentifiegd by a single VTetter 1N accordence wiih Table 1;. Tne same le-ter
symbol aisc igentifies tne life failure rate level for whicn the resister is
qualifiee {see 4.5 ang 6.3).

TLELE 1i. ©"esistince tolerance ang failure rate,

Failure rate
percent
{1,600 nours)

Symbel

1 1 1

] | i

| ! i

! i i

: | i i

! L0058 1 1.0 | A |

! .005 I LUND| ! L !

! .G05 | 0.0t | C 1

! . 005 } 0.021 ! D !

! .01 | 1.0 | E I

i LGk i G.!1 i F '

i .Gi I 0.01 | G i

| .01 | 0.001 | H !

i .08 ! 1.0 i i !

! .05 ; 0.1 l J |

! . 0S ) .01 i K !

f .05 ! .00l t L I

| 6.1 | 1.¢ | M }

l 0.1 | 0.1 | H |

[ .1 | 0.01 } 0 !
b 0.1 . o, 0.001 | [ I

R Rl e s ! R I+ ! ¢ i
I 0.5 | 0.1 } F !
PSR « T PSSR, | Gc.ol ! s i

f 0.t | £.031 : T :

i 1.0 | 1.0 ! I !

| 1.0 | 0.1 j v i

} 1.0 | 6.0l { W t

i 1.0 | 0.001 | X |

1.2.1.% Resistance velue, temperature characicristiz, anc cecimai poin:. TnE
nominal resistence expretsec inh onms 315 1dentif.ed By seven cCharacters consisti ing
of six digits and one letter symbol. The digits represent significant figures

and the letter symbol represents the temperature characteristic, decimal point
location and multiplier in accordance with table III. A1) d1g1ts preceding ang
following the symbol letter represent significant figures., Minimum and maximum
resistance values should, be as specified (see 31.1), "The ttandard values for
every decade.will follow the sequence specified fn table ¥i for tolerances 1.0
and 0.5, The resistance values for tolerances 0.1, 0.05, 0.0, and 0.005 may be
any value within the specified limits {see 3.1).

t
%
i
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Resistance value [ohms)
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but less then &

5
5
B
1
k|
€
§
é
4
?
0
3
6
9
2
5
8
.1
L4
.7
A
4
.7
.0
4
7
]
4
1
S
S
z

. Resistance tolerance
}

i e e oy e S — — — — T T —— b —— — e S i S e

5 or greater, but less than 10

i Ur greater,

Less than !}

Standard resistance values for the 10 to 100 decade.
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€. AFPLICABLE DOCUMENTS

2.1 Gogvernment documents.

2.1.1 Speci tion tandarcs, an ks. The fcllowing specifications,
stengarzz, anc AT arm SarT o d meht 1. the esient specified
nerein. WUnless otherwice specified, the {ssues of these cocuments are Inose
listed 1n the issue of tne Department of Defense Inde: of Specifications and

Standards (DOD!5S5) anc supplement theretc, cited in the solicitation (see 6.2).
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SFECITICATICN

MILITARY
MIL.R-122/1 - Resistors, Fixed, Film, Precision. £stablished
Reliability, Style RFPQI.
MiL-R-122/3 - Resistors, Fixed, Precisicn, Establishes

Fiim,
Reltiability, Style RFPQZ,

MIL-R-122/10

Resistors, Fixed, Film, Precision, Establishes
Reliability, Style RFPIQ.

MiL-F-14256 - Flux, Soldering, Liqui¢ (Rosin Base).
MIL-P-28809 - Printed Wiring Assemblies.
MIL.-R-39022 - Resistors Packasing of,

STANDARDS

[ P T T - -

MilLITARY

MIL-STD-202 - Te'st Methods for Electranic angd Eiectrical Component
Parts.

MIL-STD-660 - Failure Rate Sampling FPlans and Procedures.

MiL-8TD-7&C - Relianility Assurance Program for Electronic Parts

Specifications.
MIL-STD-E10 - Environmental Test Metnods and Engineering Guigelines.
MIL.STD-1285 - Marking of Electrical and Electronic Parts,

{Unless otherwise indicated, copies of federal and military specifications,
standards, and handbooks are available from the Haval Publications and Forms
Center, (ATTHN: NPODS}), 5801 Tabor Avenue, Philadelphia, PA 15120-5099.}

2.2 Ngn-Government putlicaticns., Thne following documents form a part of wnis
qocument to the antent cpeciflied herein. Unless otherwise specified, the issuec
of the cocuments which are DoD acdopted are those listed in the issue af the
NNDISS ¢siteg ir *ne soliritatine Unlers gtharvise grarifieg,  <he jerues gf
qocumentis not listed in the DODISS are the issues of tne documents cited in tne
solicitation {see 6.2},

ELECTRONIC INDUSTRIES ASSOCIATION (EIA}

Eia-zcd - Assessment of Gutgoing Noncenforming Levels in Farte Fer
¥iliien (PPM). '

£12.557 - tratistical) Proczess Control Systems.
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{applications for copies snould be addressed to the Electronic Ingustries
Assaciation, 2001 Eye Street, Wasnington, DC 20006.)

=
na

[+1%

-
[R*

{Hon-Government standards a ather publicaticng are normally avajdlenle ‘rem
the organizations that prepare or distribute the documernts. These documents also
may be availaple in or through libraries or other informational services.)

2.1 Qrder of precedence. In the event of 2 confliict petween the test of this
cgrument and the referenctes cited herpdin {except for related asscciated acraild
sgecifications, specification sheets, or M5 standards), the text of this document
takes precedence. Nothing in this document, however, supersedes applicable laws
ang regulations unless a specific exemption has been obtained,

Y, REQUIREMENTS

3.1 Associated detail specifications. The individual item requirements shall
be as specified herein and in accordance with the applicable associated detail
specification. In the event of any conflict between the reauirements of thig
specificaticn ane the essociates detail specifacation, tne latter shall govern
{see 6.2).

3.2 Quatification, The resistors furnished under this specification shall e
procducts wnich are qualified for listing on the applicable qualified products
list at the time set for opening cof bids (see &.4 anada 6.3). in aadition, tre
manufacturer shall obtain certification from the qualifying activity that the
retiability assurance requirements of 4.1.] have been met and are being
maintainedq.

3.3 FReliability .and quality,.

2.3.1 Reliability., The reliadility of resistors furnisheg under this
specification sha pe establiisnec ana maintained in accerdance with the

requirements and procedures specified in MIL-STD-790 ang MIL-STD-690C with getails
anqg erceptions specified in &4,1,2, 4 5 and¢ 4.€£.2.%.1.1

3.3.2 Qualiny.

1.3.2.1 Statistical nrocess control. Tne contractor shall implement anc use
statistital process control techriques in the manufacturing process for parts
covered by this specificaticn. Tne 570 prtgram shali be deveioped ana

maintained in accordance with all the regquirements of £iA-557, Tne SP{ precgren
srell be documented and maintained as part of the cverall reliability assurance
program as specified fn MIL-ST0-790. The implemeatation of statistical process
control shall be 12 months from the date of this specification. Processes for
application of SPC techniques should {nclude but are not limited to:

¢. Fiim disposition.

©. Cap and Yeao attachment.

C. Laser trimming.

¢. Encarsulazien.

g, Wele strengtn.
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3J.1.2.2 Quality levels. 7The qguality of lots that have been subjected to and
pessed subgroup I, JOU percent screening inspection of the group A Inspection
shall be estabiisned and main;ained in accordance with 4 6,1.2.2 and CE1A-554,
Indivigual ppm defect level (i.e., ppm-2, ppm-3, and ppm-4) and an overall ppm
defect level [(i.e., ppm-5) shaii be estabiished based On the tests prescribed in
the subgroup 2 tests of the group A inspections. The defect level for ppm-2
shall be less than 100 ppm. The implementation of ppm verification shall be 12
monthns from the cate of this specification.

3.3.2.2.1 VNoncompliance. The contractor shall notify the qualifying activity
when the 100 ppm level 7s reached or exceeded for ppm-2. The contractor shall
provide sufficfent Information to the qualifying activity documenting the causes
of the problem and what corrective action fs being taken, Faflure to correct
this problem shall bhe the basis for removal of the affected product from the CPL.

3.4 Materjal. The material shall pe aS specified herein. However, when a
dgefinite material is not specified, & material shall be used which will enabpie
the resistors to meet the performance requirements of this specification.
Acceptance or approval of any constituent material snall not be construed as 2
gua-anty cf the acceptance ¢f the {inished pregucy.,

3.5 Design and construction. The resistors shall be of the design,
construction, and physical cimensions specifiec. Each resistor shall consist of
a resistance elemént protected by &4 suitable enclosure (see 3,1},

3.5.1 Aqueous-extract conductivity (applicable to ceramic forms)., The
manufacturer shall verify by certification that The aqueous-extract conductivity,
when determined as specified in 4.8, does npt exceed the values shown below for

- - o~ L * o £ o -

ine nnCumrng materials for

imakoad

indicated:

(1]
Tl
-]
'1I
(L]

Part T ) Maximum conductivity {siemens (mhos per crm'}
Core . 1.6 x 10-6
Snell (with metallized ends) 2.0 x 10-6

J.5.1.1 Metallizing of shell ends {applicable teo cares), When used,

metatlizing snall be uyniform around the periphery ot the ends of the shell, weld
bonded to the base materfal, and provide 2 good seal with the mated part.

3J.8.2 Resistive elements. The resistive elements shall be comprised of a
suitable Torm supparting a suitable registive material adjusted toc the fipal
resistance value.

3.5.2.1 Film {when applicable). Fi{lms shal) be uniformly deposited, The film
shall be frge of blistérs, IThinm sSpots, areas inadequately bonded to the core,
discoloreg spots, or other blemishes l1ikely to cause flaking or nonuniform ribbon
when spiraled (helixed)., Where used, spiraling shall occupy no less than 70
percent of resistor element actual iength. The resistor element iength shall be
defined as the nominal distance between terminal bands less .046875 inch
(1.19000 mm).

The termination of the resistive element shall de by oan
ida.., S&-n
3.8.4 Terminal leads. The terminal leads shall be made of sclid conductor of

the lengtn anc ciameter specified {see 3.1}, The conductor shal} be soloeradle
and nonmagnetic,

L
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3.5.5 Flux. Tne manufacturer snall verify by certification that only
noncorrosive fluxes shall be used. Noncorrosive flyxes shall comply with the
requirements for resistivity of water extract and effect on vacuum-depasited
copper specified in MIL-F-14256. Resistors shall comply with the cleanlinass
requirement of MIL-P-28809.

3.5.6 End caps (when applicable), When end caps are used in construction of
the resg;tor the misalignment oF the cap with respect to the core shall not
exceed C

3.6 Power ratin Resistors shall nave a pouer rating based on continuous
full-load cperat1un at an ambient temperature of 125°C. This power rating is
dependent of the ability of resistors to meet 1ife {5ee 3.24). For temperatures
in excess of 125°C, the 16ad shall be derated (see figure 1).

1.7 voltage rating. .Resistors shall have a rateqg direct current {ac}
continuous work1ng voltage or an approximately sine wave root mean square (rms)
continuous working voltage at commerical-1tne frequency and waveform
corresponding to the power rating, as determined from the following formula:
Where: £ «YPR

E = rated dc or rms continuous working voltags,

P = power rating (see 3.1).

R = nominal resistance.

The rated dc or rms continuous working voltage shall be not greater than the
applicable maximum value (see 3.1},

J3.8._Power congitioning. When resistors are tested as specified in 4,7.2,
there shatll be no evidence of mechanical gamage; the change 'n resistance shali

.not exceed t{(.02 percent *.001 ohm) for rating Ccurves A and B8 ang (.05 percent

*.00)~ochm) for curve “C for ‘power conditioning, thermsl shock, and overlgad test
combined {see 3.8 and 3.9).

3.9 Thermal shock. When resistors are tested as specified in 4.7.3, there
shal) be no evidence of mechanical damage; the change in resistance shall not
¢xceed t{ .02 percent *.001 ohm} for rating curves A and B and (.05 percent - 00!
ehm)} for rating curve € for power conditioning, thermal shock, and overlcad tests
combined (see 3.8, 3.%, and 3.10]).

3.10 Overload. When resistors are tested as specified in 4.7.4, there shall
be no evidence of arching, burning, or charring; the change in resistance shal)
not exceed (.02 percent *.001)} for rating curves A and B and *(.0% percent -.00!
ohm) for rating curve € for power conditioning, thermal shock, and overload tests
combineo (see 3.8, 3.9, and 3.10).

3.11 DC resistance, When resistors are tested as specified in 4.7.5, the dc
resistance shall be within the specified .tolerance ¢f the nominal resistance (see
1.2.1.3) for all products deliverable on the contract.

3,12 Haermetic seal [when applicable), For the purposes of this spec{fication,
a nermetically seated resistor {s one In which the resict{ve e¢lement is contazindd
within a sealed enclosure of ceramic, glass, or metal, or combinations thereof;
where sealing is accomplished by material fusion, welding, brazing, or
soldering. When tested as specified in 4,7.6, the resistors supplie¢ snall be
capable of pass:ng the seal tests, meeting a fine leak rate requirement aof not
more than X atm cc¢/s, and a gross seal test showing no evidence of a

continuous stream of bubbles emanating from the specimen,
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NOTE: These curves indicate the percentage of nominal wéttage to be aopifed at temperatures
higher and lTower tnan 125 C for the same aR change that would occur at 125 C during 11fe
testing {see 31.24). However, at no time shall the applied voltage exceed the maximum

for each style (see 3.1).

FIGURE 1. Daratinc curves for varigus ambient temperatures.
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3.12 Solderability. When resistors are tested as specified in 4.7.7, they
snall meet the critertia for wire-lead terminal evaluation in the test method.

31.14 Dacrictanecra +tan enluante Whan racictare Ara tactad ac ln-r!‘i.d in 4 7 8
a5 Aesistantd 1o sSC.ventis. ROCH TCIISLOPS aFd LESLE0 &5 P8CiTIgd 0 5.7, 0,
there shaTT be 7o e.7dénce ¢7 mechanical damage &nd the markings snall remain
legibtle.

31.15 Resistance temperature characteristic. When resistors are tested as
specified 1n 4.7.5, the resistance temperature characteristic. at each of the
temperatures speC|f|ed in teple X111, referred to 25 C «5°C shall not exceed tne
value specified in table III for the applicable characteristic.

3J.16 Low temperature storageé and operation. When resistors are tested as
specified vn 47,10, there shatl be no evidence of mechanical damege. The change
in resistance shall not exceed ¢(0.01 percent ¢.00! ohm),

3.17 Terminal strength, When resistors are tested as speciflied in 4_7._11,
there shall be no evidence of breaking or loosening of terminals from the
resistor form, or chipping of coating, or other cvidence of mechanical damage.
The change in resistance shall not exceed (.01 percent ¢ . 001).

3J.18 ODielectric withstanding voltage. When resistors are tested as spegified
in 4.7_ 17 there shall be no evidence of flashover, mechanical damage, arching,
or insulation breakdown. The change in resistance shall not exceed ={.0] percent
001 ohml.

3.19 lInsulation resistance. When resistors are tested as specified in 4.7.13,
the fnsylation reststance shal! be not less than 10,000 megohms.

3.20 Resistance to soldering "heat, When resistors are tested as specified in
&.?.1:. thert snai) be no evidence ol mechanical cdamage. The change in
resistance shall not exceed «{.0l percent *.001 ohml.

3.21 Moisture resistance. When resistors are tested as specified in &£.7.1%,
there shal] e no evidence of mechanical damage. The change in resistance tor
nonnermetically sealed resistors snail not exceed #{.05 percent +,00! ohm]. For
hermetically sealed resistors, the change in resistance shall not exceed t(.0]
percent +.001 ohm). In addition, the change in resistance due to dielectric
withstanding voltage shall not exceed *{. Og percent * .00l ohm), and the

insulation recistance shall he 100 megohms minimum,

=0 =8+ DL YV

1.22 Shock (specified pulsel. MWhen resistors are tested as specified in
4.7,16, there shall be no evidence of mechanical or electrical damage., The
change in resistance shall not exceed *#+{.0l percent +.001 ohm). There shall pe
no electrical discontinuity during the test,

3.23 JYipration.-high frequency. When resistors are tested as specifiead in
4.7.17, there shall be no evidence of mechanical damage, The change in
resistance shall not exceed ={.0l percent +,001 ohm). There shall be no
electrical discontinuity during the test.

3 24 1 §€a
2.E8 Lite

:.24.1 Qualification. When resistors are tested as specified in &6.7_18, there
srall dbe no evidence 0F mechanical gamage. The cnhange in resistiance between tne
initial measurement and any gf the succeeding measurements, ur teo anrcd including
2,000 hours, shall not exceed :{.0% percent +.00} ohm) and *{.2 percent -.0C!
onm) after 10,000 nhours.
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3.24,2 Failure rate level determination., When resistors are tested 4as
specifieeg Tn &, 776, there shall be no evidence of mechanical damage to the
resistance element, or englosure. The change in resistance between the initial
medsurement and any of the sutceeding measurements shall not esceed ={ .2 percent
*.001 onmj. This single failure criterfa shalil be applicadle to a1l measurements
during the life test for purposes of determining failure rate level qualification
ang is appiicable as & parallel requirement with 3.24.1 to the measurements made
during the 1ife test specified for qualification inspection.

3.24.3 85°C power rating. For qualification testing only, resistors shal) pe
subjected to the specified voltage and dissipate the assigned BS'C wattage rating
for a 2,000 hour duratfon, The change in resistance shal? not exceed ={.05
percent -.001 ohm). The data acquired is not applicable to the establishment,
maintenance, or extension of failure rate level.

3.24.4 25°C power rating. For qualification testing only, resistors shall be
subjected to :he specified voitage and dissipate the assigned 25°( wattage rating
for 2,000 he 5. The change in resistance shall not exceed *(.05 percent *.0C!
ohm). The c- ) acquired is not applicable to the establishment, maintenance, or

ertension of “2ilure rate leveil (see 3.i}).

3.25 Storage life. When resistors are tested as specified in 4.7.19, the
change in resistance shall not exceed *(.0025 percent +.001 ohm] for hermetically
sealed resistors and *(.005 percent «.001 ohm) for nonhermetically sealed
resistors.

3.26 High temperature eaposure, When resistors are tested as specified in
4.7.20, there shall be no evidence of mechanical damage. The change in
resistance shall not exceed *{.05 percent +.00) ohm) for nonhermetically sealec
resistors and {=0.02 percent *.001 ohm} for hermetfcally sealed resistars.
Following tnis test, the dielectric withétanding voltage shall be as specified in

3.18, and the insulztion resistance shall be 1,000 megohms minimum.

7737277 Maximum allowabie reactance {when applicable). When resistors are tested
¢s specified in 4,7, 7], the maximum reactance shall be as speciflied in tablie 1.

3.28 C(lurrent noise. When resistors are tested as specified in 2.7.22, the
current noise index shall not exceed -32 dB maximum, unless otherwise specified.

3.29 voltage coefficient (resistors of 1,000 ohms and over). When resistors
dre tested as specified in & 7.23, the voltage coefficient shall not exceed

________ vEL

C.000! percent per volt,

3.30 Therma) EMF., When resistors are tested as specified in 4.7.25, the
thermal THF [Seebeck Effect) shall not exceed 1.0 microvolit per "C, unless
otherwise specified (see 3.1),

3.31 Fungus. The manufacturer shall certify that ali materials are fungus
resistant or shall perform the test specified 1n 4.7.2¢4, When resistors are
tested as specified in 4.7,24, examination shall disclose no evidence of fungus
growth on the externa) surface of the resistor.
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3.32 Marxing.

3.32.1 Full marking. The resistors shall be marked with the part nAumber,
"JAN" marking, date code, source code, anc manuyfacturers production Jot code {see
6.2). Date and source code shall be in accordance with MI{ -STD-1285, The
following is an example of the complete marking:

12345 - Source code,

32424 ~ Date code and JAN marking,

M122AXX - Militery specification, reactance and sheet number,
M4a775A75 - Resistance toierance and failure rate, resistance value and

temperature characteristic.

The gate code shall be the date of the final assembly aperation for the
production lot 25 defined in 6.6. The common manufacturing record shall include
the same date code as that placed on the part: covereg by record,

3.32.2 Minimum marking. When the physical size of the res{stor style
precludes the marking of a)l1 above information, the minimum marking required
srnall be 23 specified in the oeteil specification {see 3.1). Marking shali
remain legible at the end of all tests. In those cases where full marking
requirements are not on the resistor body, the full marking shall be marked on
the unit package.

3.32.3 JAK and J marking. The United States Government has adopted, and is
exercising legitimate control over the certification marks "JAN™ and "J",
respectively, to fndicate that ftems so marked or identified are manufactured to.
and meet all the requirements of military specificaetions. Accoerdingly, ftems
acquired to, and meeting all of the criteria specified herein and in applicable

specifications shall bear tne certification mark "JAN® except that items too

small to bear tne certffication mark "JAN" snall bear the lezter "J". The "JAn"
¢r "J® shall be pltaced immediately before the part number except that if such
location.would place a hardship on the manufacturer in connection-with such
marking, the "JAN" or "J)" may be located on the first line apove or below the
pert number, Items furnished under contracts or orders which either permit or
require deviations from the conditions or requirements specified herein or in
applicable specifications shall not bear “JAN" or “J“. In the event an item
fails to meet the requirements of this specification and the applicable
specification sheets or associated detall specifications, the manufacturer shald
remove the "JANY or the "J" from the sample tested and also from all items
represented 5y the sample. The “JAN" or “J“ certificaticn mark shail not be used
Oh prcducts acguirea to contractor drawings or specifications. The United States
Government has obtained Certificate of Registration Number 504,860 for the
certification mark "JARY,

31.33 Workmanship, The resistors shal)l be processed in such & manner as to be
uniform Tn quality and free frem any defects that will affect 1ife,
serviceabilfty, or appearance.

3.34 Supplyfng to Tower resistance temperature characteristics and lower
resistanfé tcierdnces. F4ri§ Quadiiflied and markeg to lower resistance
temperature cnaracteristics and lower tolerance levels are substitutable for
Perls mdraed LO Liigher resistance rempératyre Characteristics and higher
telerance levels, with procuring agency approval, parts shall not be remarked
unless specified in the contract or purchase order,

5.3 Suppiying to higher failure rate levels. A manufacturer may supply to
all higher Tgilure rate levels than that to which he i5s gualified. Parts
qualified and marked to lower failure rete levels are substitutable for higher
tatture réate levels with procuring agency approval, and shall not be remarkad
uniess specified in the contract [(see 6.2).
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4, QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract
or purchase order, the contractor is responsible for the performence of al)
fnspection requirements as specified herefn, Except as otherwise specified in
trie contract or purchase orger, the contractor may use his ownp or any other
facilities suitable for the performance of the inspection requirements specifieg
nerein, unless disapproved by the Government, The Government reserves tnhe rignt
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,

4.1.1 HResponsibility for compliance. A1l items shall meet all requirements of
sections 3 and 5, The inspection set forth in this specffication shall become &
pert of the contractor's overall inspection system or quality program. The
absence of any inspection requirements in the specification shall not reliave =he
contractor of the responsiti{lity of ensuring that 211 products or supplies
submitted to the Government for acceptance comply with all requirements of the
contract. Sampling inspection, as part of manufacturing operations, is a&n
dccepraple practice to ascertain conformance Lo requirements, however, this GCOES
noYt authorize submission of known aefective material, either indicated or actueal,
nor does it commit the Government 10 accept defective material,

4,.1.2 Reliability assurance program. A reliability assurance program shall be
established and maintained 1n accordance with MIL-STD-780. Evidence of such
compliance shall be verifiec by the qualifying activity of this specification as
@ prereguisite for qualification ana contipued quatification.

4.1,3) Statistical process control. A SPC program shall be established and
maintained Tn accordance with t1Ah-557. Evidence of such compliance snhall be
verified by the "qualifying activity as & prerequisite for gqualification andg
retention of qualification.

4.2 (lassification of inspection. lInspection requirements specified nerein
are classtfied as Tollows:

2. Qualification inspection (see 4.4},
b, VYerification of gualification lsee 4.5},
c. Quatity confermance inspection {see 2.61}.

4.3 [nspections conditions and precauvtions.

4,.3.1 Inspection conditions. Unless otherwise specified herein, 21}
{nspections shall be performed in accardance with the test conditions specified

n rnn YCCUMEDAI GCLNIITDOEUMCUTE™ A MWMTI CTn_an0
nooLie OULRALRAAL REYUWiIRLALNI D Ur niL=Jiv=Lui.

4,3,2 Precautions. Adecuate precautions shal) be taken during inspection ts

prevent condensation of moisture on resistors. Precautions shall also be taken
tc prevent damage by heat when soldering resistor leads to terminals.

to4 Gualification inspeution, Guelificatiun inspection shaiil te perfurmec 4t
a laboratory acceptable to the Government {see 6.3).

4.4.1 Sample. The number of sample units comprising a sample of resfstors 1o
be submitted for qualification inspection shall be as specified in the appendis
to this specification. The sample shal) be taken at random from a production run

f A A a4 imaa T ek marfmma=n® o= mooaman Asmnr maomma 1Ty wend {in Bradurrinn facn
dind Pproguieéd witln @QUIPmMENT afRd PrULTCUUTES NUITHGET 1y UaITU 11 prvuuLivs, Lo-1 8

resistor style snall be quatified separately.
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4.4.2 Test routine. Semple units shall be subjected to the qualification °
inspection specified in table YII, in the orger shown. A1l sample units, with
ihe enception of 17 samples for group*lA inspection, shall be subjected to the
inspection of group 1. The S60 sample vnits shail then be divided 4% specified
in tadle VII for groups IT through VIII, fnclusive, and subjected ta the
inspection for their particutar group. Two additional unenclosed sample unite
shall be subjected to the visual ana mechanica) inspection of group [ only.
Sample sizes and extent of qualification for characteristics shall be as
sggcified ig the appendix to this specification. For purposes of verifying the
B5°C and 25°C power rating (see 3.1), a separate sample of 102 units shall pe
subjecied to group I, group VA, and group ¥B of table VII for each power rating.
These tests are an fnitia) gqualificaticn requirement only.

TABLE vIl. Quealification {nspection.

i

! T I I . . i
i [ | Test | Number of sample [Failures
! Inspection [Requirement | method | units for 'permittec!
i | paragraph Iparagrapni inspection 1 1/ '
: i § ] i
f j I i | i
! Group I 2/ | f | !
! T ] l { H
IYisual and mechanical | ! | !
| inspection 3/ 13,1, 3.3, 3.4, 1 a.7.1 i !
i - 12.31 and 3.22 | ! !
Power conditioning | 3.8 | 4.7.2 | i
Therma) shock { 3.9 | 4.7.3 | All sample units ! N/A
fOverload 4/ | 3.10 | 4.7.4 | !
100 resistance &/ - } J.il- o, 1 -4.2.8 [ ;
iHermetic seal Twhen ! ! | !
| applicable) 4/ | 3.12 | ¢.7.6 |
I - -7 . R I i
! Group 1A | | | i
i B ! ! I '
iSolgerabitity ] 3.13 | 4.7.7 ! 12 sample units t 0
iResistance te solvents | 3,14 | 4.7.8 | !
f i I~ '
i Groug 11 % } } i
I H
:Resistance temperature | I I {10 high value, i)
. ctharacteristic | 1,158 | 4.7.9 | 10 critical vatye!
iLow temperature storagel ! ! or nearest, J
| and qoperation { 3.16 } 8.7.10 | 10 Yow value) !
|Terminal strength { 3.17 { 4.7.11 | 0 |
tHermetic seal {when [ | { :
: applicable) i .3.12 i 4,7:6 1_} i
| i
; Group 1!} i i | 1 1 5/
| | | :
idielectric witnstanding] | I !
i voltage | 3.18 e r.12 10 high vatpe
vinsulation resystance | 3.19 1 a,.7.13 | 10 critical valye!
‘resistance to solderingl | i or nearest, !
i heat | 3.20 | 4.7.14 | 10 low valye) :
IMoistyre resistance | 3.2 : 4,7.15 | 30 E~
{ i !

See foctnotes at end of table.

—
i
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TABLE VII. Qualtification inspection - Continued.
L f T T
IRequirement | Test Number of sample 1Faflures
Inspection paragraph | method units for lpermitted}

|paragqraph

inspection

1/

Group 1V

fshock {specified pulse)

I¥ibration, high fregquency

IHermgtic seal (when
applicable)

Group ¥V

Group VA

B5 T power rating

Group V8
25°C power rating

2 [ i LA

Group Wi!

High temperature
exposure

Group YII1

F

gximum ailowabl
reactance

Current noise

Voltage coefficient
([resistors of 1,000
ohms and over)

rufigus

Thermal EMF

o

|
|
1
i
|
|
|
1
!
!
|
!
{
|
1
i
f
]
!
!
1
!
!
1
|
!
!
I
1
t
)
|
|
|
1
|
|
t
I
|
!
|
|
!
!
!
|
|
!

!
!
|
|
H
|
1
|
|
|
i
!
t
|
|
|
|
|
]
!
N .GrouE vi -
!
H
H
|
|
|
|
|
!
|
|
|
!
IM
[
|
|
l
|
I
|
!

3.
.23

.12

a3 Ladt L e

()

W W

L L L

22

.24

.24,

~y
un

.26

.27
.28

.29
.31
L3

7.16
.1.17

4.7.6

~d

F =3
[y
w

L22

3

.21
.24
.28

= e
~p )~

I
|
|
I
[
!
l
i
I
[
!
t
i
|
l
|
I
!
[
l
!
|
!
I
[
1
l
[
!
(
1
I
[
|
[
i
'
I
!
!
i
|
!
|
]
|

30 (10 high, 10
critical value or
nearest, 10 low
value}

-

102 (32 nhigh value,
34 critical vaiue, or
nearest, 34 Jow value)

1107 {34 nigh value,
34 critical value or
nearest, 34 low vaiue)

34 criticel value or
|nearest, 3¢ low valuel

an [ Y

U Viw lllgll varlurc,

10 critical value or
nearest, i0 low value)

i

|

|

1

|

{

!

|

i

1102 6/ (34 high value,
134 critical value or
:nearcst. 34 low value)
|
|
|
i
1
t
!
|

|
t
1
!
i
!
|
]
!
|
1
|
|
!
|
1
i
1
|
{
1
|
|
1102 (34 high value, :
|
1
¢
I
I
|
!
1
1
|
|
|
|
!
i
|
I
|
I
186 nighest value |
|
|
t
!
!

1 10 Yowest value
i

1
!
!
t
!
|
|
!
1
!
1
I
I

See footnotes on next page,

16
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1/ Faflure of a resistor in one or more tests of .2 group shall be charged as a
single defective.

2/ Samples may be exempt from group 1 inspection if subjected to and pass
group A inspection,

3/ Marking shall be considered defective 1f the marking fs illegible or
incorrect. The twp acditional unenclosed sample units shall be subjected
to the visual and mechanical inspection of group I only. Marking shall
remain legible at the end of all test,

4/ Nondestructive tests,

5/ For hermeticelly sealed resistors, zero failures are permitted in mofstyre
resistance,

6/ Ten sample units shall be subjected to dielectric uithstanding voltage ana
- insulation resistance.

4.4,3 Failures. Failure in excess of those allowed in table Vi1 shall pe
ctause for refusayl to grant qualification.

4.4.4 FR qualification, FR qualification shall be in accordance with the
general and detail requairements of MIL.STD-690 and the following details:

a., Protedure I: Qualification at the initial FR level, Level M {1.0
percent) of FRSP.60 shal) apply. Sample unfts shall be subjected to the
gualification inspection specified in graup V, table VIT {see 4 .4.2}.
Entire 1ife test.sample:-shall continue on test to 10,000 hours &s
specified irn &.7 1E, vpon completion of the 2,000 nour qualification,

~b..-Procedure [l: Extension of qualtification to lower FR levels., To extenn
qualification to the R level (0.01 percent) and S (0.00] percent} FR ~
levels, data from two or more styles of similar construction may de
combined.

€. Procedure []I: Maintenance of FR level qQualification. Maintenance
period A of FRSP.10 shall apply. Regardless of the number of procuction
lots produced during this perigd, the specified number of unit hours
shali be accumuiatea to maintain qualification {see 4.6.2.1). For FR
levels R and S, data from alji lead types may be combined,

4.4,5 Quality level verification. The contrattor is responsible for
establlshlng d quality system to verffy the ppm level of lots that are subjected
to subgroup 2 tests of group A inspections. The ppm defect level shall be based
~on'a 6-monthsmoving average. «“The _contractor.shall verify and report individual
ppm categories (i.e., ppm-2,-ppe’3,-and ppm=4) and an overal) ppm defect level
(i.e., ppm-5)., In the event that the contractor meets cr eaceeds 100 pom for
meaz. éhe qualifying sctivity .shal) take the.actions specified in EIA-554,
meLnoc .
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4.5 verificatfon of qualification. Every $ix months the manufacturer shall
compile™g summary of the results 6f quality conformance inspections and extenced
FR gate, in tne form of a verification of qualification report, and forward it to
the qualifying activity within 30 gays after the end of the reporting period &s
the basis of contxnued QUalfffcation approval, In addition, the manufacture-
snall immediately notify the qualifying activity whenever the FR data indicates
that the manufacturer has failed to maintain the qualified FR level, or the group
{ inspection cata indicates failure of the gqualified product to meet the
requirements of this specification. Continuation shall be based on evidence that

over the 6-month perfod the following has been met:

a. Verification by the qualifying activity that the manufacturer meets the
requirements of MIL-STD-790,

b. The manufacturer has not modified the design of the item.

€. The specification requirements for the item have not been amended $C far
as to affect the character of the item.

. Lot rejection for group A inspection does not exceed 5 percent or one
lot, 1nlchever is greater, (Sudbgroup 2, group A, not incluced in reject
rate.

e. Lot rejection for group B inspection does not exceed 5 percent or one
lot, wnichever is greater, {Subgroup 2. group B, not included in reject
rate}. .

f. The reouiremantt for aroun C incnactinn ara
! guiremants for cup L in ctign ars

mat
= spe The

ceoe.8- . Ine records. of FR tests combpined substantiate that the "M™ (1.0
percent), er "P" {{.1 percent) FR lewvel has beenh maintainec, or ihei 1he
manufacturer continues to meet the "R" (0.0l percent), and "S5 (0.00!
percent FR level for which qualified, 2lthough the total component hours
of testing does not, &4s yet, meet the requirements of-4 4. 4c.

h. The contractor shall provide documentation to the quatltifying activity
pertaining to ppm calculations including numbers of part types tested,
individual ppm defect categories (i.e., ppm-2, ppm-3, ppm-4) ang the
overall ppm defect rate {(ppm-5}. This information shall be submitted or

2 adetail specification basgis.
wnen group € requirements were not met and the manufacturer has taken corrective
action satisfactory to the Government, group { retesting shal) be instituted. A
summary of the retesting shall be forwarded to the qualifying activity within 30
cays after completion of the retest. All reports are to be certified by a
responsible company official &nd Government inspector. ’

4.6 Quality ctonformance inspection.

4.6.1 1inspection of product for delivery. Inspection of product for defivery
snall con3Tst of groupy R and B Tnspection. Except as specified in 4,6.2.1.2,
gelivery of products which have passed the groups A and B inspection shall not bhe

celayed pending tne results of the group C 1nspection.
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4.6.1.1] inspectigr lot. An inspectian lgt snall gonsist 0t ali the resistors
of the same style, characteéristic, and protective encliosure or coating
manufactured under essentially the same process and conditions during a
manufacturing periog of | monath, maximum. For purposes of lot formation, all
termina) tyre may be included 1n the same lot; however, all lead iypes which are
combinec shall have the same method of terminal attachment A1l leads in the lot
shall be represented in & similar proportion by samples selected for inspaction,

4.6.1.2 Group A inspecticon. Group A inspection shall consist of the
intpections specifiec 1n tabdle \II.. and shall be made on the same set of sample
units, in the prder shown,

4.6.1.2.1 Subgroup I tests. Subgroup I tests shall be performed on 100
percent of the product supplied under this specification. Resistors that are out
resistance tolerance or which experience a2 change in resistance greater than that
permittad for the tests ¢f this subgroup shall bde removed from the 1opi. Lols
having more than § percent total rejects, cr one resistar, whichever is greater
due to exceeding the specified resistance change limit, shal' not be furnishec on
the contract,

4.6.1.2.2 Manufacturer's production inspection. If the manufacturer performs
tests equal to or more stringent than those specified in Subgroup 1, table VIiI
a5 the f{inal step of this proquction process, group A, subgroup | inspection may
be waived and the data resulting from the manufacturers production tests may be
used instead. Authority to waive the sSubgroup i ingspecticn shall be granted by
the qualifying activity only. The following criteria must be complied with:

¢. Tests conducted by the manufacturer during production shall be clearly
identical to or more stringent than that specifiéd for subgroup . Test
fonditions shall be equal to.-or more stiringent than those specified for

subgroupr 1.

- b, Manufacturer subjects 100 percent of the product supplied under this
specificavion Te the progduction tests.

c. The parameters measured and the failure criteria shall be the same or
more stringent than those specified herein.

8. The 1ot rejection criteria i5 the same or more stringent then that
specified herein,

e. The manufacturer shall make available 211 information concerning the
test procedures and instrumentation used in the production tests. This
data shall be provided as part of the evaluation required for
MIL-STD-790. The manufacturer shall alsc make available to the
Government all records of all detail test data resulting from production

~tests.
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TABLE VIII. Group A inspection.

ki Kl T T T
| ! I Test l Humber of |
1 Inspectien | Requirement | method i samples
: : paragraph |paragrapn | i
| i |
i ] | { T
| Subgroup | | 1 | }
| ‘ ! ! 1 |
|Power conditioning i J.8 | 4.7.2 | |
IThermal shock I 1.9 | 4.7.1 | 100 percent {
I0verioad 1/ | 3.10 | &.7.4 | inspection !
IHermetic seal {when applicable) 2/ | 3. 12 | 4.7.6 | !
EBC resistance 3/ B = 3.t { 8.7.5% 1 |
]
1 | I ! I
| Subgroup 11 | | | !
[ | | { {
|0C resistance (ppm-2) | 3.11 i 4.7.5 | !
tMechanical (ppm-3) | 3.4 | 4.7.1 I See -~:lg¢ 1x |
[Hermetic seal (when applicable) | 3.12 | 4.7.86 | I
I {ppm-4) | i | |
} | | i I
T | i ] T
H Subgroup LIl { { : 1
|
{Visual and mechanical inspection 4/ | L4701 | 13 samples 5
| - | !

3.1, 3.3, 3.
3.31 ana 3.3 0 fallures

At the manufacturer's optien, the determination of resistance change mav be
by any method which is within the accuracy requirements of this

-~ - -gpecification, The determination of resfstance change shall be made upcn
completion of the overload test; the allowabie change in resistance for the
combined tests shall be specified (see 3.8).

Jome b
~

1LY
)

Applicable to hermetically sealed styles oniy,

3/ Resistors shall meet tne specifiec initial resistance tolerance afier bDeing

- subjected to the preceding tests. The resistance measurement mdde upon
completion of the overload test may be used if a measurement has been made
which can, without conversion, be directliy related to nominal resistance
value and tolerance.

4/ At the manufacturer's aption, marking inspection may be performed after
group B inspection; however, §if this is done, no defects shalil be
permitted. Marking shali remain iegible at end of all tests.

4.6.1.2.3 Subgreup il (ppm categories). Subgroup Il tests shall be performed
on an inspection JTot Dasis. Samples subjected to subgroup !i shali be selected
in accordance with table 1X based on the size of the inspection lot. (Note:
Larger samples may be inspected by the contractor in orader to calculate ppm;
however, rejection of the lot shall be based on one or more defects.} In the
event of ane or more faflures, the lot shall be rejected., Equipment used tc
perform the subgroup 1! tests shall not be the same as tnhose used in subgroup I,
100 percent tests,
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€.6.1.2.3.1 Rejected tots. Thne rejected lot snall be segregated from new lots
and those lots that have Dassed inspection, The rejected lot shall pe 100D
percent inspected for those qQuality characteristics found defective in tne sample
and any defects found removed from the lot. A& new sample of parts shall then be
rancomly selected in accordance with table IX, If one or cefects are found in
this gsecond sample, the 1ot shall be rejected and shall not be supplied to this
specification,

4.6.1,2.3.2 PPM calculations. PPM calculations shall be based on the results
of the first sample check as prescribed in 4.6.1.2.3. Calculations and datea

exclusion shall be in accordance with EIA-554 wmethod B. (Note: PPM calculations
shall not use data on the second sample submission).

4.6.1.,2.4 Subgroup IIl tests. Subgroup II] shall be performed on an
inspection 1ot bas's. Statisticel sampling inspection shall be performed or a~
inspection lot basis. A sample of 13 parts shall then be randomly selected, if
one or more defects are found, the 1ot shall be rescreenec and defects removed.
A new sample of 13 parts shall then be randomly selected. |If one or more defects
are found in tnig second sample, the 1ot shall pe rejected and shall not e
supclied to this specification.

TABLE IX, Sampiing plan for ppm categories.

1 i T

:‘ Lot size : Sample size ;

1B i '

. vl .0 - 3,200 | - 12t |
| 1,201 - 10,000 ! 200 [

| 10,001 - 35,000 ! 315 !

. . l 35,001 - 150,000 | 500 i

t 150,001 - 500,000 . | 800 |

: 500,001 - up | 1250 f

! |

4.6,1.3 Group B inspection. Group B inspection shall consist of the
ingnections speciitied 1n table X, in the grder shown, and shall be made on
seamples from lots which have peen supjected to and passed the group A inspection,

4.6.1.3.1 Sampling plan,

4.6.1.3,1.1 Subgroup I. A sample of 13 parts shall then be randemly selected
and if one or more defects are found, the lot shall be rescreened and defects
removed. If one or defects are found, a new sample of 13 parts shall then be

randomly selected. If one or more defects are found in the second.sample, the
lat shall be refected and shall mot be supplied to this specifitation.

4.6,1.3.1.2 Subgroup I!. A sample of 13 parts shali then be randomly selected
and if cne or more defects are fourd, the iot snall be rescreened and defects
removed. !f one or defects are founc, & new sample of 13 parts shall tnen be
rancomiy selecied. I7 one or more cefects ¢re iQund-in .tne second sempie, the
Yot shall be rejected and shall not be supplied to this specification.
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TABLE X, Group B inspection.

I | o |
I Inspection {Reguirement | Test | Humber of samples
¢ | paragraph | methed !
I I |paragraph!
| T - |
; Subgroup | | t |
! | ! |
{Resistance temperature ! i ]
! characteristic i 3.15% i 4.7.9 |
lDielectric withstanding voltage } ] ]
! (atmospheric) | 3.18 | 4.7.12 | 13
!Ensula:ion resistance : .19 | 4.7.13 |
I |
t Subnrewp I} ! | |
! —_— | ] |
'Visual and mechanical fnspection | ! |
I {wnhen applicable) 1/ 3.1, 3.31, 1 a.72.1 { 13
': - : and 3,32 ! IJ
f I |

1/ Only applicable when marking inspecticn 15 not performed in group &
inspection. No defects shall be permitted. Marking shal) remain legible
at end of all tests,

4.6.1.3.3 pDisposition of sample unitr. Sample units which have besn subjec
to group B inspection may be delivered on the contract provided they are withi
resistance tolerance ang meet reauirements for visuil andg mechanical inspectio

4.6.2 Periodir inspection. Periodic inspection shall consist of group C.
Excepot where the results of these fnspectians show noncompliance with the
aoplicable requirements (see 4.6.2.1.3), delivery of products which have passeq
groups A and B shal)l no: be delayed pending the resylts of the periodic
tnspections.

4.6.2.1 Grour C inspection. Grouc £ inspection shall consist of the
inspections specified in table XI, in the order shown. Group C inspection shal)
°¢ made on sampie units selected from inspection lots which have passed the group
A and E inspecsion,

4.6.2.1.1 Sampling plan.

4.6.2,1.1.1 Monthly {subgroup 1). Samples shall be accumulated from each
inspection Yot and placed on eatended 1{fe test of 4.7.18 once a month for the
full 10,000 hour 11fe test. A sufificient number of samples shall be selected
from each tot by the manufacturer so that the maintenance of failure rate
requirements are met within the specified maintenance period. 1In any event, &
minimum of five samples shall be selected from each lot. As far as practicable,
the marufacturer shall select the resistance values 50 that all resistance
decades ced during the maintensnce period 2re -epretentss. Tha 37zym:’

=u ,:
Gald st.g used fOF maintenance or extenston of fallure rate qualification.

4.6.2.1.1.2 Monthly (subgroup II). [Each month, the tests specified in
subgroup I! shall be perfarmed on JU sample units of each style and
Chardcteristic on resistance vatues in the highest decade produced. Tne samples
sclected from highest decade shal) be representative of the decade, and a montn's
production samples selected shall not be from low value end of decade.

22
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4.6.2.1.1.3 #Monthly (subgroup 11I). Each montn, 12 sample units of sach style
and characterisTic and in any resistance .vadiue, shall be subjected tc the Tests
of subgroup 111, in the oroer snowh.

4.6.2.1.1.4 Quarterly, Every 3 months, 15 sample units of any resistive value
pelow critical and 15 sampie units of amy resistance value above critical of each
style and characteristic, shall be subjected to the quarterly tests in the order
shown.

4.6.2.1.1.5 Semiannualtly (subgroup ), Every & months, 30 sample units of
each style and characteristic, and any resistance velue shall be subjected to
semiannual tests specified 1n table X! in the order shown.

4.6.2.1.1.6 Semiannually {subgroup II). Thirty sample units divided equally
between the lowest and highest resistance values produced during the G-montn
period shall be subjected to the tests shaown in table XI.

4.6.2.1.1.7 Annually (subgroup I} Twenty sample units divided among the
lowest, critfcaTT'FFE‘ﬁTﬁﬁF?%‘?E%T?Eance values produced during the 6-month
period shall be subjected to the semiannual inspectfon of table XI in the prder
shown, except only 10 samples of the nighest resistance values shall be supjected

to voltage coefficient, and 10 samples of the lowest resistance shall be
subjected to thermal EMF.

4.6.2.1.1.8 Annually f(subgroup 11}. Thnirty sample units divided equaliy among
the lowest, critfical, and highest resistance values produced during the annual
period shall be subJected to each of the tests shown in table XI.

4.6.2.1.2 Disposition of samples. Sample units which have been subjectec to

group L inspection shall not be delivered On the contract.

TABLE X1. Group C inspection.

{Resistance teo solvents
|

] t { ] i
I } . I Test INumber of samplel Mumber of
f Inspection | Requirement| methoa | units for | faiteres ]
! : paragrapn :paragraphl inspection l allowed |
| | i i
i T i H T i
| Montnly | | i | !
! ! i i ] |
| Subgroup ! ! ! | | !
! | | | . | \
ILife | 3.24 | 4.7.18 |5 units minimum | See f
| j | | per test 4. .11
t | { ] { |
! Subgroup }1 | | | | |
I 1 1 i i |
fCietectric withstanding ] I i i !
| voltage | 3’18 i-4.7.12 1 { |
linsulation resistance ! 3.19 P a,7.131 | 30 i i i |
{Resistance to soldering heat | 3.20 1 4.7.14 | § T
I¥oisture resistance .i 3.2l i -4.7.158 | f }
| ! ! | !
! Subgroup IIt | j | | ;
[ | ! | | !
{50lcerability I 3.13 | &.7.7 { | |
: 3.14 |I 4,.7.8 j 12 li 0 II
|

See footnote at end of table.
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TABLE XI. Group C {nspection - Continued.
! ! T f T ¥
| t | Test iNumber of sample| Number of
! Inspection |Reguirement) methoo | urits far i fefiures f
; i paragraph t aragrapn: inspection | alloweq |
| t
l 1 ] I I T
i Quarterly | i | [ I
| I | I f !
Low temperature storage and | l { | |
cperatian | 1,16 1 47,10 | |
!Terminal strength ! 317 [ 4.7.11 | k1] ! 1 !
IHermetic sea) [when § ! ! i :
! applicable) { 3,12 | 4.7.6 I { !
H { | ) i 1
i Semiannually i i i i i
] | { | | !
i Subgroup 1 J } | | !
I [ | ! 1 ]
|Shock (specified pulse) | 3.22 | 4.7.16 | I |
!Vibration, high frequency i 3.213 | 4.7.17 | 30 1 1
|Hermetic seal {when i ! | |
| applicable) | 3.12 | 4.7.6 1 | t
1 | { | |
] Subgroup II | | 1 |
i f | t i !
IHigh temperature exposure b 3.26 | 4.7.20 ! a0 | 1
| 4 1 i i j
| Annuaily | | . . A t !
| ———, " ' - .1-1_,)-,_,.‘ [1l_..'_, Ve \ | |
I Subgroup i i { | | |
! L e Lo i } 1 |
|Thermal EMF ~~ f 3.30 | 4.7.25 ¢ I |
I¥oltage coefficient {resistorsl| i { I !
| of 1,006 ohms anc over) | 3.29 | 4.7,23 | 20 | 1 |
|[Current noise | 1.28 | a.7.22 | | }
IMaximum allowable reactance } 3.27 | 4.7.21 | | f
IStorage life = 3.25 : 4,7.19 : | !
| | H
i Subgroup i | | i i :
! | | I | |
[85°C power rating | .24 I 4.7.18 | 3o | 1 |
125°C power rating I 1,24 | 4.7.18 : 30 ' 1 {
| | i |
1/ For hermetically seadled resistors, zero faflures.

g3
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4.6.2.1.3 Nancompliance. If 2 sample fails to pass group C inspection, the
manufacturer shall notity the qualifying activity and the cognizant inspection
activity of such a failure and take corrective action on the materials or
processes, or both, as warranted, and on all ynits of production which can e
corrected ang which were manufactured under essentially the same conditions, with
essentially the same materials, processes, and which are considered subject to
the same faflure, Acceptance and shipment of the product shalil be discontinued
unti]l corrective action, acceptable to the qualifying activity, has been taken,
After the corrective action has been taken, group C inspectfon shall be repeated
on additiona? sample units [al) inspections, or the inspection which the origing
sample failed, at the option of the quaiifying activity). Groups A and B
inspection may be reinstituted; however, final acceptance and shipment shall be
withheld until the group C inspecticn has shown that the corrective action was
successful., In the event of failyre after reinspection, information concerning
the faflure snall be fyurnished to the cognizant inspection activity and the
qualifying activity.

4.6.3 Inspection of packaging. The sampling and inspection of the
preservation, pack:ng. and container marking shail be in accordaance with the
requirements of MIL- 39032

4.7 Methads of 1n‘nnrtion

4.7.1 Visual and mechanical inspection, Resistors shall be examined to verify
that the meterials, design, construction, physical dimensions, marking and
workmanship are in accordance with the applicable requirements (see 3.1, 3,3,
3.4, 3.5, 3.31, 3.32, and 3.313).

4.7.2 Power conditioning (see 3.8). Resistors shall be conditioned in .
sccordance with method 106 of MIL-51D-202. The following details and exceptions
shail apply:

4. Method of mounting: Resistors shell be supported Dy their terminal
leads. Resistors shall be arranged sc that the temperature of any one
resistor shall not appreciably influence the temperature of any other
resistor. [If farced air circulation is employed, the air velocity shall
not exceed 500 feet per minute.

b. Test temperature and tolerance: 25°¢C -<10°C, -5°C.

C. Initial measurements: The fnitial dc resistance shall be measureo at
room temperature before mounting. This initia)l measurement shall be used
for 211 subsequent measurements under the same conditions.

d. Operating conditions: Rated dc¢ continupus working voltage or rated
working voltage from an ac supply 2t commerical-line freguency,
intermittentiy, 1.5 hours “on” and 0.5 hour “off" for a minimum of 96
hours. Where the resulting waveform is other than that of a
commerical -1ine, voltages shall be set using & true rms voltmeter ang the
peak voltage shall not exceed 2.5 times the rated continuous working
voltage. GEach resistor shall dissipate a wattage equel to the wattage cf
the resfstor.

€. Measurements after test: Resistors shall be stabilized 2t room
temperature for a period of 4 *4, -0 hours before resistance measurements
é5 1n accordance with 4,7.5 are made.

f. Examination after conditioning: Resistors shall be examined for evidence
of mechanical damage. .

25
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4.7.3 Thermal shock (see 3.9), Resistors shall be tested in accordance with
method 10/ ol MIL-STD-20Z. The following details and exceptions shall appiy:

a. 3Special mounting:

{1} Qualification inspection: Resistors shall be mounted by means
other than soldering.

{2) Quality conformance inspection: Reststors shall be mounted by
means other than soldering or may be placed in trays. When trays
are used, they must be designed to present a minimum of pobstruction
to the afrstream. 1In no case shall the fixture prevent the
specified ambient temperature from being achieved within 4 minutes

after resistors are placed in chamber, One chamber may be usec¢ for
this test.

b. Measurement before cycling. DC resistance shatl be measured as
specified in 4.7.5.

¢. Test condition:

{i} OQualification inspection: Test condition C, except that the
extreme high tempgraturg shall be 175°C +3° C -0°C for power ratinj
curve A, 1] 0°C +3°C, -0°C for power rating curve B, and 125°C -3°(C,

-0°cC for power rating curve {,

{2) Guality conformance finspection: Test cond1t1on C, except that the
extreme nigh temperature shall be 175°C +3°¢C, -0°C for power rating
curve A, 150°C +3°C -0°C for power rating curve 8, and 125°C -3°¢

o -0°C for power rating curve L. .These extreme :emperatures shall be

' achieved within 6 minutes.

d. Measurement after cyclting: DC resistance shall be measured as specified
in 4.7.5 and following test of 4.7 4,

e. Examination after tests: Resistors shall be examined for evidence of
mechanical damage. ’

4.7.4 QDverlced (see 3.10). Resistors shall be tested as follows:

4.7.4,1 Qualification inspection. Resistors shall bée mounted horizontally in
free space with no object, except the mounting base, closer than 3 inches to the
resistor case. The mounting base shall not be closer than 2 inches below
resistors. They shall be mounted in still air, with no circulation other than
that ceused by the heat of the resistors being operated,

4.7.4.2 Quaiity conformance inspect{on. Resistors may be wmounted in any
pos1t1on and allotfed any s1z¢ space deemed necessary by the manufacturer.
FDfCed air cooling me2y be used to meaintain a test ambient tedperature range Y
20°C to 25°C. The average velocity of the forced 2ir, {f empleoyed. shall not
ezgeed SOC ‘eet per minute.

4.7.%.2 Precodere. The 10ad 0f ©.25 Limes the rdtea power tor 5 seconds or 2
times the rated power for 10 minutes shall be applied as applicable. The marimum
voltage applied shall be as specified (see 3.1},

o
Ly
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(see 3.11). Resistors shall be tested in accordance with

methog 303 of WIL-31D-cUC.

a. Measuring apparatus:

The Tollowing detafls and exception shall apply:

The same measuring instrument shall be used for

dny one test but not necessarily for all tests.

b. Limit of error of measuring apparatus shal) not exceed one-fourth of the
resistor tolerance or the resistance change timit for which the

measurement 5 being made.

Manufacturers, at their gption, may use the

apparatus of less accuracy, provided limits are reduced to fully
compensation for accuracy deviastion.

c. Test voltage:

test voltages specified in
maximum or a lower voltage
requireda, snall be applied
same voltage shall be used

is made.

d. Resistance measurement point,

Measurements of resfstance shall be made by using the

table XI1. The test voltage chosen, whether
which would $tV11 provide the sensitivity

across the terminals of the resistor. This
whenever & subsequent resistance measvrement

see 3.1,

TABLE xII. DL resistance test voltages.

T i i
| | Maximum test voltage |
i Resistance, nominal | i
[ T T 0
| ! 0.5 watt ! Less tham |
. r- - - : or greater ! 0.5 watte-,-|
1
I T 1 [
- i Ohms | Volts | Yolts !
! { | I
! 10 to 9E.8 inclusive ! 1 | 1 !
] 100 to 980 inciusive | 3 ! ] '
| 1.000 to 9,800 inciusive | i0 i ki f

] 10,000 to 98,800 inclusive | 30 | 10

| 0.! megohm or higher ] 100 | 0

| 1 ! -

e. Temperature:

specified herein,

The dc resistange test specified in group I of table VII
shall be performed at 25°C »2°C.

For all other tests, unliess otherwise

the temperature 2t which subsequent and final

resistance measurements are made in each test shall made within £2'C of

the temperature at, which the

initial-resistance measurement was-made.

4.7.6 Hermetic sesl (when applfcable}{see 3,12}, Resistors shall be tested in
accordance with method 112 of EE[-SIU-EﬁE.

8. For qualification inspection and group C: Te
liia or procedure iilb, ang gross leax ¢

b. Group A inspection:

MiL-STD-202 shall be used.

4.7.7 Solderability

t condition. C, procedure

s
ALY conaITInn A eRas il R o
eSSt conaiTIon A sha

»
wo W

[~ T }

u
e

The gross teak test condition A& of method 112 ¢f

(see 3.13). Resistors shall be tested in accordance with

method 208 of MIL-8TD-Z02.

Both leads shall be tested.
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4.7.8 Resistance to solvents (see 3.14

1. Resistors shall be tested fn

accordance with method 215 of MIL-570-20¢
2. Markec¢ portion of the resistor b

b. The number of sample units, see

. The following details shall

ody shall be brushed.

table Vi1 and X1, as applicabdle.

apply:

¢. Resistor shall be examined for mechanical and legibilfty of markings.

4.7.9 Resistance temperature character

istic (see 3.15)., Resistors chall

tested in accordance with method 08 of M
exceptions shall apply:

4. Referenceo temperature: Room am

b. Test temperature: In accordanze

€. Stability of te-gerature: Resistors shall be maintained for 30 to

IL-3TU.Z202, The following details

bient temperature.

with table X111,

minutes within ."C at each of the test temperatures in zable XI[I!.

tolerance shall pe maintained at the established Test temperazures.

Allow resistor to stapilize at t
minimum of 5 minutes,

d. The resistance temperature coeff
temperature.

TABLE XI1I!. Resistance e

he temperature in table Xjll!

for a

45
This

icient will be based on the stabilizedg

mperature characteristic.

_1

+Sequence

' o.um 1o lemperature

Qualificatio

n and group inspection

_—____.______-__:._.._.,._ﬁ___

1 Room
2
3
4 Roanm
5
6
7 Maximum

C |
- i
temperature 1/ I
-15 43 |
©-55 3 |
temperature i/ i
<65 =3 - |
«125 3 |
temperature {see 3.1} |

1/ Reference temperature
- temperatures.

4.7.10 Low temperature storage and ope

for each of the succeeding

ration (see 3.16).

4,.7.10.! Mounting. HResistors snall be
there §5 at least inch of free airspece
is in such a position with respect te the
obstruction to the flow of air across and

mounted by their terminals so that
around each resistor, and the mounting
air that 1t offers substantially no

around the resistors.
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£.7.10.2 Procedure. F0110u|ng ¢ dc resistance measurement, the mounted
resistors snaTT be pléced in a cold chamber at_room temperature. The temperature
snell pe gradually decreased to -65°C +0°C, -5°C within 1.5 nours. For group (
inspection aonly, an¢ at the gption of the manufacturer the resistors may be
placed in the coid chamber when the chamber is already a4t the extreme low
temperature. Resistors shall be maintained at this temperature for 24 +4 hours.
After the storage pericd at the decreased temperature, ful! rated continucus
working voitsge (see 3.7) shall be applied for 45 minutes. The resistors ms be
loaded individually or in parailel. Fifteen *5, -0 minutes after the remova{
the voitage, the temperdture in the chamber shall be graduailly increasea to room
temperature within not more than 8 hours. The registors shall be removed from
the chamber and maintained at & temperature of 25 ¢ «5°C for apnroximate1y 24
hours. The dc resistance shall then be measured 3s specified in 4.7.5 andg
resistors shall be eaamined for evidence of mechanical damage.

7.1l Terminal strength (see 3.17). Resistors shall be tested in accorcance
with metnod 1] of MIL-3T0-Z07 witn the following exceptions:

a. Pyll rest:
(1) Test conaition letter A.
(2) Measurement before test: DC resistance as specified in 4,67.¢
{3) Appliea force: Two pounds in all styles.

b. Twist test:
{1} Test condition letter D.

LR -- . v - o e et .

12) Measuremeniy after test: O rellstance as specifieg in &.7_5.

Examine for evidence of breaking ang loosening of terminals anc
chipping of coating.

[

$.7.i2¢ (Dielectric withstanding voitage (see 3.18).

4.7.12.1 Atmospheric pressure. Resistors shall be tested in accordance with
methea 30i of MIL-57D-20Z. The following details and exceptions snall apply:

a. GSpecial preparations. Resistors with axial leads shall be clamped in the
trougn of &4 90 metallic V-block of suech size that the body of the
resistor daoes not extend beyond the extremities of the plock. The
resistor leads shall be positioned so that the distance between the
resistor lead and any point of the Y-block is not less than the radius
of the resistor, minus the radfus of the lead wire, Resistors with
radial leads shall de held between metal straps of such size that the
body of t(he resistor does not extend beyond the extremities of tne metal
straps (see figure 2).

b. Inftial measurement: DC resistance shal) be measured as specified in
4,7.5,

€. Magnitude of test potential: Sine wave test potential of magnitude as
specifieg {see 3.,1).

d. Mature of potential: An ac supply at commerical-line frequency {not
more than 100 Hz and waveform.

2. Rate of application of test voltage: One hundred volis per second,

f. Duration of application of test voltage: One minute.




. Downloaded from http://www.everyspec.com

MIL-R-122A

Points of application of test voltage: Between the resfistor terminals
connected togetiner angd the V-block or metal straps, as applicable.

Medsurement after test: OC resistance shall be measured as specified in

A I
- L.d, Jd.

Examination after test: Resistors shall pe examined for evidence of
flashover, mechanical damage, arching, and insulation breakdown.

4.7,12.2 Barametric pressure (reduced). Resistors shall be tested in
accordance witn method 1US of NIL-5T0-Z0Z. The following details and exception
shail apply:

4.

6.

4.7.13

Method of mounting: As specified in 4.7_.12.1a.

Initial measurement: O0C resistance shall be measured as specified in
4,7, ¢&

Test condition D (100,000 feet).

Magnitude of test voltage: Sine wave test potential of magnitude acs
specifled (see 3.1).

Nature of potential: As specified in 4,7.12.14d.

Rate of application of test voltage: One hungred volts per second.

Duration of test: One minute. .
P°i"fs.°f ipplication of test voltage: As specified in &4.7.12.1g.
Final measurement: O( resistance shall be measured as specifieg '1n
§.7.5.

Examination after test: As specified in 6,7_ 12.1%7.

lnsuytation resistance {(see J.19}). Resistors shall be tested in

‘accordance with method J0Z of MIL-5TU-Z0Z. The following details and excepiion
shall apptly:

a. Test conditfon 8 (500 volts}).

b. Special preparations: As specified in 4,7.12,1a.

¢. Points of application: Between the resistor terminals connected
together and the V-block for axial resistors or straps for ragial
resistors.

4.7,14 Resistance to soldering heat (see 3.20), Resistors shall be tested in
accordance with method 210 of MIL-57D-202. 1he Tollowing cetails and exceptions
shall apply:

a&. Mpacorement bafore test: BT recictanct chall be rmezgured 2 tgecifieg
in &4,7.5.

Special preparation of specimen: Sample units shall not have been
soladered during any of the previous tests.

Depth of immersion in molted solder: To & point 1/8 inch from the
resistor body.

w
<
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d. Test conditian A,

e. Measyrement after test: After completion of terminal immersion and
following & dS-g{nute covling period, oc resistance shall be measured as
4 F S n i A [ 4
1 .. A,
f. Examination after test: AResistors shall be examined for evidence of
mechanical damage.

4,7.15 Moisture resistance (see 3.21). Resistors shall be tested in
accordance with method JUb of MIL-5T0-202. The following details and exceptions
shall apply:

a. Mounting: Scldered by their leads to rigid mounts or terminal lugs, ihe
spacing of the mounts or terminal lugs shall be such that the length of
each resfstor Jead is approximately .375 inch (9,53 mm) when measured
from the edge of the supporting terminal to the V-shaped metal strap,
where the width is equal to that of the resistor body (for axial leaded
devices 4and metal straps for radial leaded devices, see figure 2). The
strap shall be made of corrasion resistant metal and kept in contact
with the resistor body (see figure 2) with a nonconducting, noncorrosive
support whose width {15 Tess than that of the body and will not act as a
moisture trap. The mounting straps may be individual for each resistor
or continuvous for a1) resistors,

b. Initial measurement: Immediately following the initial drying period,
dc resistance shall be measured as specified in 4.7,5,

= Polarization 2nd loading voltage: The resistance velue selezted shall
be givided equally as possible for polarization and Yoac.

fi) Polarization voltage: During steps ! to & iaclusive, 2 100 voltl dt
potential shall be applied only to those resistors that have ¢
polqr!zin? strap. This potential shall be applied with the
positive lead connected to the resistor terminals tied together,
and the negative lead connected to the polarizing straps.

{2) Loading veltage: ODuring the first 2 hours of steps } and 4, a dc
test potential equivalent to 100 percent rated wattage but not
gxceeding the maximum rated voitage shall be applfed to those
resistors that ¢o not nave a peolarfzing strap specifieg in £, 7,152,

4. Subecycle: Subcycle step 7b shall not be applicable. Step 7a shal) be
performed during any five of the first nine cycles only. Al
polarization straps may be removed to perform step 7a and shall then be
replaced prior to starting the next Cycle,

e, Final measurements: . Upon completion of step & of the final cycle, the
resisgors ghall be held at the high humid{ty condition and & temparature
of 26°C *2°C for 1.5 to 3.5 hours. The same straps used for polarizing
the resistors may also be uysed for the dislectric withstanding voltage
ang 1nsulation resistance tests. Resistors shzll be removed from the
chamber: within 0.5 hour 2nd without 27y addftional handlin;, the dc
resistance, dielectr{ic withstanding voltage, andg insulation resistance
shall be measured as specified In 4,7.5, 4,7.12, and 4 ,7.13,
respectively, The sample units shall! not be subjected to forced air

circulation during the tests.

f. Etramination after tests: Resistors shall be examined for evidence of
mechanpical damage.
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Shock, specifiec pulse (see 3.22)., Resistors shall be tested in

dccordance with method Z2iJ of MIL-5vU-2UZ, The following details anc exceptions
shall apply (see figure 3):

-n

4,7.17

Special mounting means: Resistors shall be rigidly mouhted on
appropriate jig fintures with their leads supported at 2 distance of
.50 inch (6.35 mm} from the resistor body. Tne resistor shall te
mounted with the body clamped or cemented to a flat surface. WNhere
used, the cement material shall not extend above the centerline in a
vertical piane or beyond the resistor bady ends in a horizontal plane,
In no case shall the resistor body be completely encapsulated (see
3,1}, These fixtures shall be constructed to insure that the points of
the resistor-mounting supports shall have the tame motion as the shock
table. Test leads used during thfs test shall be no larger than AWEG
size 22 stranded wire, so that the influence of the test lead on the
resistor shall be held to a2 minimum, The test-lead length shall be no
greater than {s necessary. In 211 cases, the resistors shail pe mounted
in retation to test equipment so thet the stress applied s in the
direction that would be considered most detrimental.

Measurement before shock: DOC resistance shall be measured as specifieg

Loy A i [ 4
N o8, F L,

Number and direction of applied shock: The resistars shall be subjected
to a total of 10 shocks in each of three mutually perpendicular planes,
two perpencicular and the other parallel to the longftudinal axis of the
resistor.

Test condgition 1 (100 g's, 6 milliseconds (ms) sawtpoth}.
Measurementi during snock: Each resistor shall be monitored to
determined electrical discontinuity by 2 method that shali at least bde
sensitive enough to monitor or register, autpmatically, any electrical
dicrantinuity nf N 1 me AnrFr Araatar

MTILWTIRTTIMT LY UF WLl dHa WP yiTaLET .

Measurement after shock: DT resistance shall be measured as specifieg
in 4.7.5.

Exeamination after test: Resfistors shall be examined for evidence of
mechanical and electrical damage.

Yibration, high frequency (see 3,23). Resistors shall be testecg in

accordance with method 704 of MIL-5TD-Z0Z. The following details and exceptions
shall apply (see figure 3}:

Mounting of specimens: Resistors shall be mounted on appropriate jig
fizxtures as specified in 4.7,16a. These fixtures shall be constructed
to insure that the points of the resistor mounting supports shall have
the same motign as the vibrating table, The fixtures shall also be of o
construction that shall precliude any resonance in the fixture when
subjected to vibration within the test frequency range, and the fixture
shatl be monitored for these features on the vibration table. Test
leads used during this test shall be no larger than AMNG size 22 strandeaq
wire, so that the influence of the test lead on the resistor will be
held to 2 minimum. The test lead length shall be no greater than is
necessary. A shielded cable, which may be necessary bhecause of the
field surrounding the vibration table, shal)l be clamped to the resistor
mounting jig.

Inftial measurement: DC resistance shall be measurecd as specified in
4.7.5.

ie
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€. Test condition D.

d. Direction of motiorn: In each of three mutually perpendicular
airections, two perpendicular and the other parallel to the longituginal
e¢xis of the resistor. Duration shall be 2.5 nours in each piane with
total test time of 7.5 hours.

¢. Measurements during vibration: Each resistor shall be monitored to
determined electrical discontinyity by 2 methed that shall st least be
sensitive enough to monitor or register, auvtomatically, any electrical
discontinuity of 0.1 ms or greater duraticn.

f. Measurement after vibration: D resistance shall be measured as
specified in 4.7.5,

3. Examination after test: Resistors shall be examined for evidence of
mechanica)l damage.

4.7.18 Life [see 3.24). Resistors shall be tested in accordance with metrca
108 of MIL-3TD-202. The following details and exceptions shall apply:

a. Method of mounting: Resistors shall be mounted on lightweight terminals
{see figure 4). The effective Tength of each termin2l shall be 1 incn
(25.4 mm). Resistors shall be arranged sop that the temperature of any
other resistor shall not appreciably influence the temperature of any
resistor, The veltage at the resistor terminal shall be at least 9%
percent of the specified test voltage.

b. Test temperatyre:

.ot AR Ao S AR S M b et s
{1} Guelification inspection: 1257 s57C.
(2) BS5°C power rating: ~B5"C +5°C,
{3) 25°C power rating: 25°C =57¢C,
{4} Failure rate level determination: 125°C 25°C.
€. Initial measurements: Measurements may be made inside or outsice the

chamber,

(1} Inside chamber: When measurements dre made inside the chamber, the
inftial dc resi{stance shall be measured after mounting a2t the
applicable test temperature, after temperature stabilization, and
within 8 hours of exposure of the resistors to the test
temperature. This initfal measurement shall be used as the
reference temperdture for.allissubsequent<measurements under the
same condition,

{2) Qutside-chamber: When-measurements are-made outside the chamber,
the initial dc resisténce shatl be measured after mounting at the
“oom temperatyr~e, This fritial mea-uvremant 2hall be .:ed :: thsz
reference temperature for 211 subsequent measyrements under the
same condition.

L
Lar
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9. QDperating conditions: Rated dC continuous working voltage, or filterea
or nonfiltered full wave rectified ac voltage shall be applied
intermittently, 1.5 hours on and 0.5 hour off, for the applicable number
of hours (see 4.7, 1Bf), and 2t the applicable test temperature. “0On
time" shall be three quarters of the total elapsed time. Durfing the
"un" cycle, the voltage shali be requlated and contrgiied ta maintain 5
percent of the rated continuous working voltage.

e. Test conditioa: Twe thousand hoyrs elapsed time for qualification
ingpection with all samples continued to 10,000 hours; 2,000 hours fcr
ES'C and 25 € power rating: 10,000 hours for failure rate Tevel
inspection group C.

f. Measurements during test:

{1} Qualification inspection: DC resistance shall be measured 2t the
end of the 0.5 hour “off” periods after 250 -48B, -0, 50O +*¢8, -0,
1,000 +48, -0, and 2,000 +72, -0 hours have elapsed.

(¢} Extengeg 1ife testing: 0L resistance shall be measured at the 2nd
of the 0.5 hour "off" periods after 250 -48, -0, 500 -&B, -0, i,000
48, -0, 2,000 +72, -0 and every 2,000 +96, -0 hours thereafter
until the required 10,000 hours have elapsed. Measurements shaltl
be made as near as possible to the specified time but may be
adjusted sp that measurements need not be made during other than
normal workdays.

{3) Measurements outside of the chamber: When Mmeasurements are made
outside the chamber, resistors shall be outside of the chamber faor
¢ minimum of 45 minutes ano stabilized before measurement.

9. Examination after test: Resistors shail be examined for evidence ¢f
mechanical damage,

£.7.35 Storage life {see 3.25) (resistance values from 100 ohms to 50 kiiehms,
inClusivel’

4.7.19.1 Storage conditions,

4. Resistors under test shall be stored at room conditions of 15°C o 35°C
temperature, and from !5 percent to 75 percent relative humidity.

b. Lapsed time:

{1} DC resistance shall be measured before and after resistors have
been subjected to 2,000 hours of storage conditions for
qualiffcation.

{2} OC resistance shall be measured before and after resistors have
been subjected to the 2,000 to 10,000 hours of storage conditions
for grovup  inspection with readings at each 2,060 *9£, -0 nours.

4,7.20 ¥izh timperityre cxpci.re (see I,2E).

a. Mounting: Resistors shall be mounted hy their normal mounting means.

nitial measurements: OC resistance shall be measured as specified in
L7.5 a%

M
&
4 rocm ambient conditions,

3¢
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€. PFProcedure: Following initiail resistance measurements, resistors shall
te plagces in a ¢namber maintained at 175%C *5°C, -0%C for power rating
tugve A, at 150 C *S L, -0 C for power rating curve B, and at 125°C
*3°{, -C°C for power rating curve ( for 2,000 hours with no Toad applied.

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

€. Final measuremants: After removal from test chamber, resistors shail be
permitted to stabilize at room ambient temperature, Within 6 hours
after removal, dielectric withstanding voltage, insulation resistance,
and dc resistance shall be measured as speciffed in 4.7.12 4,713, andg
4.7.5, respectively. Resistors shall he erxamined for evidence of
mechanical damage.

4.7.21 Maximum allowable reactance (see 3.27)}. The inherent reactance shal)
be measured as follows:

2. Measure with a test instrument having an accuracy measurement pf tf
percent.

b. Test frequency {(see table 1}.

4.7.22 Current noise {see 3.28). Current noise shall be measured in
accordance with method J08 of MIL-5STD-202.

4£.7.23 Voltage coefficient (1,000 ohms and over) (see 31.29). Resistors shall
be tested 1n accordence with methogd 309 of MIL-510-¢0Z- The continuous working
voltage shall be as specified (see 3.1)

. 4.2.258 Fungus (see 3.31). Resistors shalil be tested in accordance with methog
S0 of MIL-STD-FIC.

4.7.25 Thermal EMF (see 3.30). -

4.7.25.1 Mounting. Resistors shall be mounted by inserting one lead wire t¢ &
gepth of 0.50 inch ilZ.? mm) from the bocy in the test apparatus of figure &.

The other lead shall be connected to one terminal of the test instrument by a
selid copper wire. The test instryment shal) be placea at least 18 inches from
the apparatus to avoid undue heating,

4.7.25.2 Test insirument. Keithley model 155 microvoitmeter or equivalent,
having & sensitivity of at least 1 microvolt full scale and an input impedance of
at least 1 megohm,

£,7.25.3 Procedure.

a. The resistor shall be mounted in the test block with the apparatus at
ampient temperature {see figure 5 and 4.7.25.1}%.

b. The temperature of the block snal) be raised to approvimately 5°C above
sambient, After the temperature has been stabilized for at least 5
minutes, the thermal output voltage and the temperature pf the nlipct
shall be measured and recaordecd.

t. The temperature shall then be rafsed to approximately 10°C above
ambient, and the thermal ocutput voltage and the temperature shall be
measyred ang recorded after the temperature of the block has stabilizeo
for § minutes, minimum.

.
[¥a)
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Mounting straps for axial leaded resistors.
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Metal strap assembly for radial leaded resistors.

FIGURE 2, Mounting straps for moisture resistance, dieleciric wit stancing
voitage, and insulation resistance tests.

7
>

m




Downloaded from http://www.everyspec.com

MIL-R-1224

——l I-—.zso(e.u) MOUNTING .DISTANCE (TYP)

e

— =

Zrur HOUNTING PLATE \ _/
INSULATION

CEMENT ,CLAMP OR NESTRAINT,
CEMENT FILLET &MALL NOT
EXCEED .0S0(1.27)

Mounting means for radial leaded resistors,

CEMENT.CLAMP OR RESTRAINT
USED SHALL NOT EXCEED 172
OF OIAMETER OF goDY

e 2804638 ) HOUNTING
DISTANCE (TYP)

‘H_F«\T—ﬂ T TR

) ow e -a

Z,

LAT WOUNTING PLATE

Mounting means for axfal Teaded resfstors.

WOTED:
. Dimensions are in inches.

Metric equivalents are in parentheses.

Metric equivalents are given for general {nformaticn only. ) )

Following test, resistors shsll be unmounted and examined for mechanical and electrical

damage.

£ Lad 3 e

fIGURE 3, Mounting for shock and vibration, high frequency tests.
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FIGURE 4. Suggested mounting lug arrangement for 1ife test.
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Inches mm

003 ©.08

008 (.10

.008 0.20

.018  0.46

094 2,19

Ces .138  3.51

.145 .68

L1586 3.96

.1z 7.92

375 9.%2

.562 14.27

625 15.88

L8786 22.22

2.000 50.80

NOTES:
1. Dimensions are in inches.
Unless otherwise specified, tolerance is +.015 (0.38 mm).
Metric equiv2lents are_given for general information only.
Solder lug, tinned brass in accordance with Catalog No. 2881; Cinch Manufarcturing

Corporation. Chicage, 1., or enual,

- N ]

FIGURE 4. Suggested mounting lug arrangement for life test - Continued.
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FIGURE 5. Thermal IMF test apparatus.




Downloaded from http://www.everyspec.com

Inches
002
.015
. 062
.180
.500

1.000

1.850

£ Y

R =00
e e e e
wgummucg
wn oo ~wmuw

NOTES:
l. Dimensions are in inches.
2. HMetric equivalents are given for general information only,
<. Centrally located washer on lead insertec in test jig.

FIGURE 5. Thermal EM test apparatus - Continued.
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d¢. A tnirg thermal output valtage shal! be measured as in ¢,7.25.3c exceps
the temperature of the block shall be zpproximately 15 degrees abgve
ampient.

e. Plot microvelt thermal cutput vsltage against the recorded differential
temperature above ambient of the three test pointls and draw a best fit
straight line through these points,

f. The slope of the line determined in 4.7.25.3e {s the thermal EMF in
microvolts per (.

4. B Agueous-extract-conductivity test procedure (see 3.5.1}.

4.8.1 Outlire of method. The sample is extracted with hot water. The
conductivily of electrolyfic surface contaminants is measuyred with 3 conguctivit,
cridge or resistance indicator and compared with a distilled-water biank.

§.8.2 Apparatus.

4.8.2.]1 Conductivity bridge. A conductivity bridge or resistance indicator
shall be capable of measuring resistance up to 100,000 ohms. Withinm the range of
0.3 to 30,000 obms inclusive, the accuracy of adjustment shall be S5 percent.

¢.8.2.2 (ondensers. Two bayonet water condensers or condensers of any type
trhat will prevent evaporation in the eatraction flasks,

4.6.2.3 Cfonstani-temperature bath., A water bath maintained at 25°C =0.5°C.

4.8.2.4 Beakers. Two acid alkali resistant glass, 125 milliliter {mi),
tail-form peaners-or-any—-peakers-of -such-‘dimensions that when the dip-type cel
is immerse¢ in 100 ml of liquic containec therein, the electrodes are fully
covered, .

4.8.2.5 Flasks. 7Two acid and atkali resistance glass, wide mouth flasks, sc
thaped tnat a maximum of J00 mi of water will completely cover the sample.

¢.8.2.6 Thermometer. & thermometer having & range of -5"C to -S0°C inclusive,
graauated in 0,170 intervals (for constant-temperature bath).

4.8.2.7 Conductivity cell, A dip type cell with platinum electrodes secure?l.

mounted and adequately protected so that thefr relative positions shall not be
affecteo by handling or moderate jarring. The area of each electrode shall be
not less than 2 square centimeters (cm®}. The cell shall be so constructed

that the electrodes shall be completely jamersed upon dipping the cell into the
liquid medium and the cell constant shaill be 0.1 reciprocal ¢cm, The elecirodes
shal} be platinized (in accordance with 4, 8.2,7.1) {f the measurements are made
at low frequency (60 cycies). At a frequency of 1,000 cycles, this precaution is
unnecessary,

4.8.2.7.1 Preparation and catitration of conductivity cell, If unpletinized,
clean a new cell with warm chromic-acid solution, wash thoroughly with distillen
mater, and rinse with alcohel sne ether. If tre ajgtredes are :lready

platinized, omit the chromic-acid wash. 7To platinize the electrodes, immerse the
cell in a solution of 3.0 grams (g) of chloreplatinic acid and 0.010 g of lead
ecetate ip 100 ml of distilled water. Electrolyze, using 2 cyrrent density of 30
mA per cm® for B minutes, reversing the current every 2 minutes. Wash the
electrodes thoroughly with distilled water. To test for compléeteness of removal
of electrolyte, immerse the cell in 50 ml of distillead water and measure the
resistance initiaily and at the end of I0 minutes; {f a decresase in resistance
Qccurs, reneat the washing., xeep the cell immersed in distilled water wnan gl
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in use. To detrermine the cell constant, place a beaker containing 0,03 mu\ar
petassiym splution in the constant-temperature bath maintained at 25°C «0.5°C.
After thermal equilibrium is estaplished, measure the resistance of thisg
solution, When the cell thermal equi?fbrium is established, measure the
resistance of tnis solution. The cell constant K, may be calculated as follows:

K = C x R per cm

Where:
R = HResistivity in ohms.
C

= Conductivity ﬁf the potassium-chlor selution {the value for C at 25°C
is 1.41 x 107" siemens (mhos) per cm).

4.8.3 Reagents.

4 8B.3.1 O0fstilled water. Prepare double-distilled water for use in preparing
bath the extract and the petassfium solutian, The second distillation 13 mace
aver alkaline permanganate. The conductivity of water prepared in this manner
shal) be not more than 2.5 microsiemens (micremhos) per tm at 25°C 20.5°C.

4,8.3,2 Potassium-chloride solutfon. Prepare a 0.01 molar solution with
reagent-grade potassium chioride which has been dried for 2 hours at 160°¢.

Rfter coeling, dissolve 0.7455 g of driecd salt in distilled water and make up to
! 1iter in volumetric flask at 20°C.

4.8.4 Procedure.

a. Place an unbroken sample or samples with 2 minimum surface area of S
sguare inches in 2 suftable flask so that 2 maximum of 100 m) of beciling
distilled water wi{ll completely cover the sample, Prepare a blank,
using 2 like amount of distillec water in the equivalent fiask, ang with
both sample and blank proceed as follows: Piace condensers in position
and heat the contents of the flasks te boiling. fLontinue boiling for &
to 10 minutes. Care shouid be taken in this operation so that the
sample remains unbroken.

b. Transfer the sample and the blank to the 125 m1, tall-form beakers and
plug the beakers with rupber stoppers covered with either aluminum foil
¢r titn fofl, Place the beakers in a water bath at 25°C +0.57¢C.

C. As soor a5 thermal equilibrium is established, place the dip-type cell
in the extract solution, making certain that the electrodes are
completely immersed. Measure the resistance on the most sensitive scale
of the bridge. Move the cell up and down in the solution several times
and repeat the measurement, rinse the cell thoroyghly in distilled mater
and gently shake off any water of the surface. Correct the conductivity
of the extract solution for the blank. Test at least.two specimens, |[f
the conductivities on the duplicate specimens do not agree“within 10
percent, repeat the determination.

4,8.5 Report, The conductivity shall be reported in microsiemens per cm for 2
sample having a minimum of 5 square fnches surface area.

5. PACKAGING

5.4 Packaging requirements. The requirements for packaging shall be in
aCcordance witl ~K=- .

6. NOTES

{This section containg information of a2 general or explanatory nature that may
be helpful, but is not mandatory.)
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6.1 Intended use. The resistors covere¢ by this specification are intended
for yse in &pplicaiion where high precision and stability are required.

€.2 DOrdering data. Acquistion documents should specify the following:

a, f{itle, number, and date of this specificatieon,

b. Issue of DODISS to be cited in the solicitation, and if requireg¢, the
specific issue of individual documents referenced {(see 2.1).

c. Optional: Requirement for notification of eaceeding change of
resistance in excess of that specified in 6.5,

€.3 Qualification, With respect to products requiring qualification, awards
will be made only for products which are, at the time set for opening of bids,
cualified for inclusion in the applicable cua!ified croducts list whether or ngt
such proaucts have actuslly been so Jisted by that date., The attention of the
contractors is called ta these requirements, 4nd manufacturers are urged to
drrange to have the products that they propose to offer to the Federal
Lovernment, tested for qualification in order that tney may be eligibdle to be
awarded contracts or purchase prders for the products covered by thig
specification. The activity responsible for the quaiified products 1ist is the
Naval Electronic Systems Command; however, information pertaining to
gualification of products may be obtained from the Defense Electronics Supply
enter {DESC-E). 1507 Wilmington Pike, Dayton, OH 45444,

6.4 Selection and use information, Equipment designers should refer to
MIL-STD-IBG, "Hesistors, Selection and Use of” for a selection 5f standarc
resistors types and values for any new equipment design, AlY :-plication and use
_information concerning tnese resistors are 2150 provided in MI..37D-199.

-

6.5 Life test measurement points and requirements. All known users of
resistors from the affected Tots should be notified, where such notification ig
requested under 6.2c, whenever the change in resistance exceeds the following
values at the specified measurement point:

a. 0.05 percent aR at 250, 500, 1000, and 2,000 hours.
b. 0.20 percent sR at 4,000, 6,000, 8,000, and 10,000 hours.

¢. L.10 percent 28 at 2,000 hours and 0.40 percent aR at 10,080 hours for
power rating curve C.

6.6 Produttion lot. A production lot consists of parts manufactured from the
same basi¢ raw materials, processed ynder the same specification end procedures,
and produced with the same equipments, Each production lot of parts should be &
group identified by 4 common manufacturing record through all significant
manufacturing operations, including the final assembly cperation, such as casing,
hermetic sealing, or lead attachment, rather tnan painting or marking, for
example.

tic charge from packaging. LUnder several combinations of
cenaiticna, resisiofrs, pauhagec 1U0seiy 1N poiyinylené pags, can De
electrically damaged, by electrostatic charges, ana drift from specifiec value.
Users should consider this phenomena when ordering or shipping resistors.
MIL-R-39032 specifies preventive packaging requirements,

6.7 Electrost
t

a jo

6.8 Subject term {key word) listing.

Resistance
onm

L)
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APPENDIX

PROCEDURE FOR QUALIFICATION INSPECTION

10. SCOPE

10.1 This appendix details the procedure for submission of samples, with
related data, for qualification inspection of resistors covered by this
specification. The procedure for extending quatification of the required sample
to other resistors covered by this specification is also cutlined herein. This
anpendix is a mandatory part of the specification. The information taontained
herein is intended for compiiance only. )

20. APPLICABLE DOCUMENTS., This section is not applicable to this appendis,
10, SUBMISSION

30.1 Sample. A& sample having any specification resistance tolerance in eacn
style and characteristic for uh?ch qualification 1s sought shall be submitted and
subjected to the fnspection of table VI!. Sample size submission ane
distribution shall be as specified in table XIV,

In addition, sample submission is reauired under the faollowing congitions:

a, Qualification t6 closer tolerance than submitted above is desired:
30 additional samples 10 nigh value,
of the closer tolerance 10 critical or nearest critical,
10 be qualified ta group - 10+low-value?
I pf tanle VI, -

b. -Hermetically sealed resistor style to be qualified by nonhermeticaliy
sealed resistor style submission:

0 additional samples E 10 high valve,
of characteristic E 10 ¢ritical or nesrest critical,
to groups I, !, [1l1, 10 tow value.
and LV,

es

y -

_—



e
't

A e e e ———

Downloaded from http://www.everyspec.com

MIL-p-12054

ADDFUODTY
AEYVYLNU LA

TABLE XIV.

Sample size submission ang distribution.

Qualificatton sample submigsion

s
(=]
(')

[ V)
[

—
(=]
[p%}

%]
(= ]

-

Group |

All samples {eacept group [A},
then divide for groups 1!

thraugh VIl inglusive:

Greoup 1A
value

. Group I1
nigh value -
critical or nearest critical 1/
tow value

Group 111
high value
critical or nearest critical 1/

Tow value -
high valye
tritical or pnearest critical 1/

Tow valye

|
|.
Group iv §
|
|

Group V
high value

L critical or nearest critical -1/ ]

low value

Group VA

hiagh valus I
Ed “

ceritical or nearest critical 1/
low value -

Group VB
high value
triticatl or nearest critical 1/
low value -

Group VI
high value '
critical or nearest critical 1/
Tow value o

Group VII
nigh value -
critical or nearest critfcal 1/
low valye -

|

]

I

Group VI11 |

high valye J
Yow vatue

560

12 any value group 14

ilBG highest value

176 critical or nearess
tcritical :

186 lTowest value

J

T
}
!
|
]
|
I
|
1
!
|
I
|
|
I
[
|
!

k
|
!
I
!
[
1
|
1
|
'
f
!
I
i
!
|
f
!
i
i
!
|
!
H
t
1
!
!

1/ If no critical value is specified, the samples shall be equally divided

between the highest and Towest resistance values submitted {see table XV for

criticgl resistance values applicable to 125°C wattage ratings.

For BS5™C

and 25°C resistance velues tpo be determined at watlage and voitage specified
{see 3.1).

i
(<2
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TABLE XV, Critical resistance value.

i i
Detail | Resistance |
pecification | (meqohms) |
MiL-R-1Z2/71 T  T.30C i
MIL-R-122/3 | 0.30¢0 !
MIL-p-122/10 ! 0.267 !

$

i
|
!
:
t
!

30.2 Test data. When inspections and tests are to be performed at 2
Government labgratory, prior to submission, a!l sample units shall be subjected
20 a3l of the tests indicated as nondestructive in table YI]. Each submission
snell be accomplished by the test data obtained from these tests. The
nerformance ot the destructive tests by tne contractor on a dupiicate set of
sample units is encouraged, although not required. AT} test dota shall be
submitted in auplicate.

30.2 GOescriptions of items, The contractar shall sybmit a detailed
descrintyon of the resistors being submitted for inspection, including materigls
used for the resistance element and the protective enclosure or coating and tead
material. After qualification has been granted, no changes shall be made in
materials, design, or constryction without prior notification to the gualifying
aCtivity.

40. EXTEHT OF QUALIFICATION

40.1 Ertent of gualification. _The resistance range included in tne
guelification of any one resistor 'styie will he between two adjacent resistance
valyues tret pass the qualification inspection., Qualification will cover only the
resistor._types covered by  the description of 30.3. £fxcept as specified in 30.15,
separate submissions are required for each protective coating or enclosure used.
Cualification of opne characteristic is the basis for qualification of another
charaecteristic, as indicated in table XV, Also, qualification of tnhe lower
resigrance tolerances shall qualify the higher resistance tolerances in
atcordance with table XVI!., Qualification between failure rate levels shall be
in accordance with table Xv¥ill. OQualification of the higher power rating curve
srall gualify the lower power rating curve in accordance with table al¥x.
Tuaiification between reactance Timits shall be in 2ccordance with tz2xle XX, A3
a requisite for extension of qualification, as described herein, between
characteristics, tolerances, resfistance valyes, failure rates, reactance limits,
2nd power rating curves, the product involved must be manufactured using the same
facilities, processes, and materials {exciuding lead material) as the product
originally submitted for qualification.

TABLE XV¥i. Extent of qualificatien,

T 0 i
ICharacteristic | Characteristic gualified |
! osubmiiiied ; :
T I T
I G ' G, Y, D, A, E, 8, F, ¢ 1
f Y Il Y. D, A, £, 8, F, € ]
l 0 | o, A, E, B, F, C |
| A | A, €, B, F, € !
| E | €, B, F, € |
| B i B, F, € |
i F i F, C {
] C I C i
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TABLE XVI1]. Extent cof qualification of resistance tolerances.

]

Resistance tolerance
submitted

Resistance tolerance qualified

.01
.05

O .
M o000

O e Uh O

1
|
|
T
I
! .005
i
|
[
1
t

— 00
O i
—_————— e ——

TABLE XVITE. Extent of gualification of failure rate levele
{percent/T000 hours).

! i T

: Failure rate level :Uill qualify failure rate level !

\

& | I {
i I .00l { .oo0l, .c1. .1, 1.0 }
| f .0l l.01, .1, 1.0 f
| .1 .1, 1.0 |

! 1.0 I 1.0 !

| i ]

'

TABLE X[X., Extent of gualification of power ratine cyurves.

Power rating curve Wilt qualify power rating curve

e

1 3

———— e — — ]

a8
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TABLE XX. Extent of qualification of reactance l1imits.

Reactance limit code Will qualify reactance limit code

1 1

| | |
] I I
l | I
1 L | A through § |
{ M | A through X and M through § ]
| H i A through K and N througn § !
| P | A through X, P, and 5 t
| | |
i F | A through K, and S !
} G | A through E, G through K, andg 5 |
! H ! A tnrough E, H through ¥, ana § |
} J } A through E, J, K, &nd S :
| A i A through E, & and 3 l
| 8 ! B through E, K and §

i C ! C through E, K and §

| ] | D, E, K, and § |

40.2 Extention of qualification between associated detail specifications.
Qualification Deétween associated detaif specifications will be 1n dccordance «ith
table XXI. Associated detai! specifications not shown in the table qualify
separately
P

e e em e o TABLE xxl. Extent of_cquaiification .detail specification.

MEL-R-122/10 MIL-R-122/10

! kssociaten 1 W311T qualily associated detairl i
loetail specification | specification ;
| |

1 I 1
| MIL-R-122/1 ;.HIL-R-!ZZ/I, MIL-R-122/3, MIL-R-122/10 ;
i

! MIL-R-122/3 bomMiL_oR.12273, MiL.B_122/18 ]
| | |
t { ]
| | b

1/ Ffor hermetic style to be qualified by nonhermetic style,
see 30.1b for sdditional sample submission,

«iG
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tNSTAUCTIONS: 1n a continuing effort 1o make pur standardization documents batier, the DoD provides this form for use in
submitling commenta snd suggestions for improvements. All users of military standardization documents are invited Lo pravide
suggestions. This forr may be detached, folded along the lines indicated, laped slong the locse odge (DO NOT STAPLE). and
mailed. In block 6, be ma specific as pouible about particular problem arews such as warding which required interpretation. was
too ngtd, restrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which would alieviate the
problema. Enter in block 6 any remarks not relsted Lo & specific parsgraph of the document. If block 7 is Mlied out, an
acknowiedgement will be muiled to you within 30 days to let you know that your commenta were received and are being
considered.

NOTE: This form may not be used to request copies of documents, nor to request waivers, deviations, or clariflication of
specification requiremenu on current contracs. Comments submitted on this form do not constitute or imply authorization
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