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t.fHll’ARYSPECIFICATION

RESISIYIFS,F-, FIIJI(HIGH 51MBILITX),

OEHElbU SPECIFICWION FUR

‘nlIs cpec%flcntlonis mndntory for use by all Dqxwtmcnts and
Agenties of the Dqcartmentof Cefense.

1.

1.1
litY.

SCQPs

~. This specificationcovers the genem.1 rcquireuentcfor hi@-ctabi-
film, fixed resistorsof =. 10-, iO.25-, ifJ.50-,and il.@J-percentresist-

anc~”@lerances, which are relatively stable with respect to time, tetur.eznture,
and humidity .

1.2 Clac.cification.

1.2.1 desi~ t ion. The type des Ignation shall be in the follmlng form
(see 6.1 )’%

1111
Stvle Owmcteristlc Resistance Rcsictance

(1.2-.1.1) (1.2.1.2) (1.2.1.3) tale rwme
(1.2.1.1$)

1.2.1.1 ~. me style is identified by the two-letter synlml “JUJ” follwcd
by R two-digit number; the letters identifyhim-stability, film, fixed resistors,
and the number identifiesthe size of the resist.ors.

1 .2.1.2 ~cteristic. The characteristicis identifiedby a sin@e letter
in accordancewith -ble I.
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KWR-10509F

1 .2,1.3 Resistance. ‘lhe nominal resistanceexpressed in ohms is
identifiedby four digits; the first three digits represent si&nificiuN.
fimires and the last digit specifies the number of zeros to follow.
W& the value of resisicmce-1s less than 100 ohms, or when fractional
values of an ohm are required, the letter “R” till be substitutedfor
one of the sf&nificantdigits CC.represent the declxml point. When
the letter “R” is used, succeedingdigits of the group represent signi-
ficant figures. lhe resistance-valuedesiwtions cue shawm in table

Minimum and UEIX- resistance values shall be as specified (see
~~;). me standard values for every decade shall follov the sequence
demonstratedfor the “1O to 100” decade in table III. Although resist-
ance tolemnces B and C (see 1.2.1.k) norunlly requireImre than three
simificant figures to +equately deocribe the tmie resistancevalue,
for the PWFQSe of this specification,the nominal value shall be thrse
si~ificnnt figures folloved by the fourth digit to signify the number
of zeros to follov. ‘he resistancevalues for O.10-percent-resistance
tolemnce (B) nay be of w value, but it is preferred thst tAe values
be chosen from the l$z?-value eerles decade specified for reaiatance
tolemnces C d Il.

T~~ II. _tion of resistancevalues.

hsimnt ion I ResisUmce

10KIt097R6 inch ------
lCCQt09760 inch ------
\mlto9761incl ------
loCs2t0g@ inch ------
1003 to 9763 incl - - - - - -
100kt09764 inch ------
1o05 ------------

Clln19—

10.0 to 97.6 incl
100 W 976 incl

l,CKJO to 9,7@ incl
Io,cm to 97,f3fJ incl

lCO,OCCI to 976,ooo incl
1,COO,OOO to 9,7643,(XJO i.ncl

10. OW. OOO

Source: https://assist.dla.mil -- Downloaded: 2016-11-13T08:29Z
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541L-R-105O9F

TABLS m Standard reai.stmce val.e, -for +Ae 10 to 100 decade.

L_.—
L--COD
0.25,0. S)

10.0 . . . . .
10.1. . . . .
10.2.....
i10.4.....
:10.5.....
10.6.....
10.7.....
10.9.....
11.0.....
11.1.....
11.3.....
11.4.....
11,5.....
11.7,....
11.8.....
12.0.....
12,1.....
12.3.....
12.4.....
12.6.....
12.1.....
12.9.....
13.0.....
13.2.....
13.3.....
13.5.....
13.7.....
13.8.....
14.0.....
14.2.....
14.3.....

e

T--
[1.0]—
10.0
. . . .
10.2
. . . .
10.5

. .
10.‘3

11.0
. . . .
11.3
. .
11.s

11.8
,..
12.1
....
12.4
. .
12.7
...
13.0
....
13.3
....
13.1
....
14.0
. . . .
14.3
. . . .

— .
C, D F

L

c,=
).35, o. 5) 1.0) (0.35,0.51— —

Iu?msla!l,e ,Cl,..ra.m,

14.1
....
15.0
...
15.4
...
15.8
....
16.2
....
16.5
...
16.9
....
17.4
....
17.8
....
18.2

L
....
18.1
. . . .
19.1
. . . .
19.6
. . . .
20.0
....
20.5
....
21.0
....

21.5
21.6
22.1
22.3
22.6
22.9
23.2
23.4
23.7
24.0
24.3
24.6
24.9
25.2
25.5
25.8
26.1
26.4
36.1
27.1
21.4
27.7
28.0
28.4
28.7
29.1
29.4
29.8
30.1
30.5
30. Q
31.2

-F-
(!.0)

21.5

2?..I
,..
22.6

2? 2
. . . .
23.7

24.3

24.9

25,5

26.1

26.7

27.4
. . . .
28.0
...
2S.7
. . . .
29.4
. . . .
30.1
.

30.9

——

-——
C,D T F

.23, @.5)~ (1.0)..— —— , ._—

3i.6
jq,o
:,; .4
32.8
33.2
3,5.2
34.0
.24.4
34.8
35.2
35.7
36.1
36,5
37.0
37.4
37.9
38.3
36.8
39.2
39.7
40.3
40.7
41.2
41.7
42.2
42.7
43.2
43,7
44,2
44,8
45.3
45.0

,..
0

J4 6

35.7

26 5
.,.
37,4

36,3

39.2

$0, 2
,..
41.2

42.2

43.2

44.2

45.3
. . . .
.

C,D
1.25,0.5)
.—

46.4
47.0
47,5
40.1
48.7
49.3
49.0
so. 5
51,1
51.7
52.3
53.0
53.6
$4.2
54.9
55.6
56.2
56.9
57,6
59.3
59.0
59.7
60.4
61.2
61.9
62.6
63.4
64.2
64,9
65.7
66.5
61.3

—-

(1!01

46.4
. . . .
47.5

48.7
. . . .
49.9

.
51,1
. . . .
52.3

53,6
. . . .
54.9
. . .

56.2

57.6

59.0

60.4

61.9
. . . .
63.4

64.9

66.5
. . . .
—

68.1
69,0
69.9
70.6
11.5
72.3
13.2
74.1
75.0
75.9
16.6
71.7
76.7
79.6
80.6
61.6
62.5
83,5
94.5
65.6
86.6
87.6
68.1
99.6
90.9
92.0
93.1
04.2
95.3
96.5
97.6
98.6

1.2. 1.4 Resistance 2olerance. The resistance tolerz!m is i&ntUied by a single letter
in accordance wtih table W.

TABLE Ff.Resistance tolerance.

symbol Resistance tcderance

?.W@.Q

~~1.--....... 0.10

c~l . . . . . . . . . . 0.25

~ il. . . . . . . . . . 0.50

F ----------- 1,00

L/bpudleodyto .tiacLeristics C, Es

ad F.

F
1.0)—
68.1

69.8
.

71.3

73.2
...
75.0
. .

76.8

78.7

60.6
.,.
82.5
. . .
64.5
. . . .
86.6

86.7
. . .

90.9

93.1

95.3

97.6
. . .

●

I

●

4
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2. APPLICABLE DCUJmmS

2.1 !lMe fol.luuing documents, of the issue in effect on d8te of invitation for
bids or request fOr proposal, fom a part of this speClflcatim to the extent
apecified herein.

SPECIFTCATI~S

PPP-B-5.% -
PPP-B-636 -
P~-~-~6 -

---

MIIITARY

~bP-116 -

Boxes, IWlding, Papert-=ard.
Box, Fiberboard.
%xes, Set-Up, P8perbmnl.
‘lhpe:Pres6ure-SensitiveAdhesive, Waterproof,
for Packcging.

Preservation, M%hodc of.

(2ee supplement 1 for list of applicable detail SPecif Icationc. )

srAN-nAms

UH2TARY

MIL+llWlo5 - SamplinS Procedures and Tables for Inspection
by Attributes.

KU-9TD-129 - 14wking for ~ipmnt and Stom6e.
mL-SrB2CQ - Test Methods for Electronicand Electrical

CmpOnent parts.

(Copies of spccificiitions,standmds, dravinsc,and publications required by
~ppliers in comection with specific procurement functions .dxJuldbe Obam
fmrn the pmcurins activity or ae directed by the contrcctins officer. )

3.1 Detail specifications. De individual part requircmnts shell be as sPcci-
fled herein end in accordancewith the applicabledetail specificationc. In the
event of any conflictbetveen requirementsof this specifimtion @ the detail
specification, the latter shall govern (see 6.1 ).

3.2 Qualification. Resistors fumiched under this specificationchcll be a
product which has been tested, and passed the qualification tests cpecifled in b.k,
cnd has been listed on or approved for listing on the applicable qualified pro-
ducts list (see 6.2 ).

3.3 M8terial. ‘lhe mterial shall be ea specifiedherein. Scn?ever,when a
definite material is not specifled, e.unterial shall be used which will enable the
resistors to meet the performance requirementsof this specification. Acceptance
or approval of any constituentmterial chall not be construed as a guamnty of
the acceptance of the finished Dmduc t.

)0 -
5
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MIL-R-10509F

3.4 Dssi w h construction. Resistors shall be of the design, construction,
and physical dimensions specified (see 3.1 ). Ekch resistor shall consist of a
fib-type resistance el~ent protected against exposure to humidity by an en.
clomre or a ccating of moisture-resistantinsulating material.

3. k. 1 Termi.nati. All terminals shall be suit.ably treated to fac Illtate solder-

%.

3.5 Power rating. The resistors shall have a Wwer rating based on continuous
full-lead operation at an cunbienttemperature of 70”C for characteristics B, D,
and G, and 125*c for characteristicsC, E, and F (see 3.1 ). ~is power rating IS
dependent on the ability of resistors to meet the life requirements specifled in
3.18. For tempe~tures in excess of those specifled above, the lead shall be de-
rated in acccmle.ncewith figure 1.

3.6 voltage rat%. Resistors shall have a rated direct-current (dc) continuous
working voltage or an approxhkate sine-wave root-mean-square (rrm) centinuous
working voltage at commercial-linefrequencyand have-form correspondingto the
power rating, as determined from the folloving formula:

Where:
E . Rated dc or rms ac cent inuous working voltage.
P = Power rating (see 3.1).
R . Nondnal resistice.

In no cme shall the rated dc or mm continuousworking voltage be greater than
the applicable maXiJIDJDIvalue (see 3.1 and table I).

3.7 DC resistance. liken resistors are tested as specified in 4.6.2, the dc
resistance shall be within the specifiedtolerance of the nominal resistance (see
1.2.1.h).

3.8 Seal (applicableonly to hermetically sealed reiistors . When resistors
are tested as specified in 4.6.3, there shall be no centinuous visible stream of
bubbles. For &e purpose of this specification,an hermetically sealed resistor
is one tiich shall be capable of passing the seal test spe~~fied in 4.6.3, or one

which shall have a leakage rate of not rare than 1.76 x 10 cubic cznti.meterper
second, when detemined by any other method having sensitivity equal to or better
than the’stated limit. Materials used for this enclosure shall be ceramic, metal,
or glase, or combinationsthereof.

3.9 Tempemture cyclin~. When resistorsare tested as specified in 4.6.4, there
shall be M evidence of mechanical damage; the change in resist,anceshall not
exceed * (0.5 percent + 0.05 ohm) for characteristicsB and D, ad * (0.25 percent
+ 0.05 ohm) for characteristicsC, E, F, and G.

3.10 LOw.tempen3tureoperation. h%en resistorsare tested as specified in
4.6.5, there shall be no evidence of mechanical damge; the change in resistance
between the initial and the final measurements at 25” *5” C, shall not exceed
* (0.5 percent + 0.05 ohm) for characteristics B and D, and * (0.25 Percent + 0.05
ohm) for characteristics C, E, F, snd G.

6

I

● ’
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3.11 Snoti-tlmkc overlmd. When resistors are tested as specified in 4.6.6,
there shall be no +vidence of arcing, burning, or charring; the change in re8iat-
,anceshall not CXC,ed * (O.5 percent + 0,05 ohm)‘for characteristicsB and D, and
A (0.25 percent + 0.05 nhm) for characteristicsC, E, F, and (J.

3.12 i%md.nal strength. When resistors are tested 88 specified in b,6.7,
there shall be nn evldcnce of breaking or loosening of terminals from the resistor.
fonn, or other mechanical daumge; the change in res lstame shall not exceed
* (0.2 percent + 0.05 ohm). Loosening of terminals is indicated by Instantaneous
instabilityof reeiatence during the resIstencemeasurement.

3.13 Dielectric withstand< -ng voltce. When resistors are tested as spec if led
in k. 6.8, there shall be no evidence of flashover,mechanical

7
e, arcing, or

ineulation breakdown; the change in resistance Fhall not exceed * 0.5 percent
+ O.Oj ohm) for characteristicsB end D, and i (0.25 percent + 0.05 ohm) for
Characteristics C, E, F, and G.

3, lb Insulation resistance. When resistors are tc!stedas specified in b.6.9,
the Insulation resistance shall be not less than 10,000 megohnx.

3.15 Resistance to soldering heat. Men resistors are tested as specified in
b.6. 10, there shall be no evidence of mechanical &rage; the chmge In reaiatance
shall not cxcecd * (O.5 percent + 0.05 ohm) for characteristicsB and D, and
k (0.1 percent + 0.05 ohm) for characteristicsC, E, F, and G.

3.16 Mistu.re resistance. Wnen resistors are tested as specified in 1+.6,11,
there shall be no evidence of mechanical damage; the change in resistancebetween
the initial and final meaaurementa shall not exceed the applicable value specifled
in table I. In addition, the dielectricwit.hstmding voltage shall be as specificd
in 3.13, and the insulation resistance shall be lCO me@unc, mininnua.

3.17 Resistance-tempemture characteristic. ivlen resistors are tented as speci-
fied in ~ .6.12, the resistance-temperaturechr.racteristic, at each of the tapera-
tures specified in table’X, referred to room ambient temperature, shall not exceed
the value specified in table I for the applicable characteristic.

3.18 H<e. men resistors are tested as specified in 4.6.13, there shall be
no evidence of mechanical me; the change in resistance between the initial
measurement and any of the succeedingmcasurcmcnta ahal.1not exceed i (1.0 percent
+ 0.05 ohm) for characteristicsB and D, and * (O.5 percent + 0.05 OhUI)for
characteristicsC, E, F, and G.

3.19 Solderability. When resistors are tested as specified in 4.6.14, the
dipped surface or the leads shall be at least 95-percent covered with a new,
smooth, solder coating. The remaining 5 percent of the lead surface chall show
only s!mQl pinholes or rough spots; these shall not be concentrated in one area.
I!arebase metal and areas where the solder dip failed to cover the original coat-
ing are indicationsof poor soldembility, end shall be cause for failure. In
caae of dispute, the percent of coverage with pinholes or rQu@ spots shall be
determinedby actual measurement of these areas, as compared to the total area.

“’a
8
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3.20 sh~k, tiiUIII impact . *en resistors are tested as specified in 4.6.15,
tiere shall be no evidence of mechanical or electrical damage; the change in
resistance shall not exceed * (0.5 Percent + 0.05 ohm) for characteristics B and
D, and * (0.25 percent + 0.05 ohm) for chamcteristics C, E, F, and G. lhere
&all be no electrical discontinuityduring the test.

3.21 Vibxation, high frequency. When resistors are tested as specifled in
4.6.16, there chall be no evidence of mechanical or electricaldamage; the ch~e
in resistance shall not exceed i (O.5 percent + 0.05 ohm) for characteristicsB
d D, end * (0.25 percent + 0.05 ohm) for characteristicsC, E, F, and G. ‘l?iere
shall be no electrical discontinuity durins the teat.

3.22 wkpg. %?s istors shall be mrked vlth the type desigat ion aid the
manufacturer 8 nwnc, trademark,or code symbol. At the option of the nnnufact-
urer, the type designation ray appear on two lines. In this event, the type
designation ahal.1 be divided between the characteristic letter and the first digit
of the resistance value as shown in the following example:

If kck of apace on
consist only of the
all tests.

PN60D
1033F

styles RN50, RN55, RN60, and RN65 rcquiree it, mrking my
rw istance value. Msrking shall rerain legible at the end of

3.23 $lorlunanship. Resistors shall be processed in such a mnncraat.obe
uniform in quality and shall meet the requirements of 3.3 to 3.4.1 inclusive,
3.22, and 3.23.1, as applicable, and be free from other defects that will affect
life, serviceability,or appefmnce.

3.23.1 Bolderin&. Men soldering la ernpbyed, only noncorrosive fluxes shall
be used, unless it can be chovn that corrosive elementshave been ce.tisfactoril.y
remmved after soldering. Electrical connections shall be mechanically secure
before cnd electrically continuous after soldering.

b. QUALITY ABWRJWCE PROVISIOliS

h. 1 Responsibilityfor inspection.

4.1.1 Supplier. The supplier is responsiblefor the perfomxmce of all inspec-
tion requirementsas specified herein. !?xceptas othenrise specificd, the suP-
plier ray utilize his own facilities or any commercial I.aboratoxyacceptable to
the Oovemment. ‘l%eOovermment reserves the ri&ht to perform any of the i.n8pec-
tions set forth in the specificationwhere such inspectionsare deemed neces=ry
to assure supplies and services conform to prescribed requirements.

l!.1.l.l Test Squipmc nt arid inspection facilities. Test equipnent and inspec-
tion facilities chall be of sufficientaccuracy, quality, and quantity to penait
perfonmnce of the required inspection. lhe supplier shall establiah calibration
of inspectionequipment to the s8tisfacti0n of the Government.

IO
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4.2 Classification of inspection. lhe exmnination and testing of
reslstars shall be classified as follows:

(a) QwsJific8ti0n inspection (see 4.J4).

(b) f@ality confomrance inspection (see b.5).

1. Inspectionof product for delivery
(see k.5.1).

2. Inspection of prepmation for delivery
(see 4.5.2).

\.3 Inspection conditions and precautions.

b.3. 1 Conditions. Unless otherwise specifiedherein, all inspection
shall be made in accordance with the general requirementsof FfIL-SID-2@.

4.3.2 Precautions. Adequate precautions shall be taken during in-
spection to prevent condensationof nnisture on resistors, except
dur@g the tmisture resistance and temperature cycling tests. Pre-
cautions shall also be taken to prevent daumge by heat fien solder-
ing resi9t.orleads to terminals.

4.4 Qmlification inspection. @al if ication inspect ion shall be
perfonmd at a laboratory designated by the Government (see 6.2).

4.4.1 *. The number of sample units comprising a sample of
resistors ta be submitted for qualificati.an inspection shall be as
specifiedin the appendix to this specification. lhe sample shall be
frmm a productionrun, and shall be produced with equipment and pro-
cedures normd..lyused in production.

b.4.2 Test routine. %nple units shall be subjected to the quali-
fication inspection specifled in table V, in the order shown. All
s@J@e ~its shall be subjected to the inspectionof group 1. The 40
EWI@e units shall then be divided as specified in table V for groups
II b V inclusive,and subjected to the inspection for their particu-
lar gl-vup.

10—
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wBIE v. Zualification inspection.
●

Number of’

Examinationor test Requirement Method defective
Paragmph pa~ph allmed

GIUUP I - all sample units

visual end Mechanical examinaticla- - -j.,,-j.~~ -j.la., b.fj., o
incl, and 3.22 to

Wresistic&------------ 3“23”;.?1

Seal (as applicable -------- ~ei3

b.6.2

li.6.3 o

GrUUP II - 10 sample units

Tme~tu= .Y.~im#. -------- -j.g 4.6.4 >

Lov-tempemture operation - - - - - -

Smrt-tti overloa~- --------

3.10 k.6.5

3.11 4.6.6

}

1
Tw-inln astrengt. h------- --- 3.12 b.6.7

S=l (a. applfc.ble~ -------- 3.f3 L.6.3

GnYuP III - 10 scmPle units

Iectric .ithste.ndlng voltag l#. .- 3.13 b.6.8
fi$.u.lation resistance - - - - - - - - 3.lk b.6.9
‘temperature cycling ------ --- b.6.b

::75
}

1
Resistance to soldering heat - - - - - I4.6.1o
!iOIsture resistance - - - - - - - - - 3.16 k.6.11 } 2

cl-ml prv-lo~ le units

Resistance-temperaturecharacter-

istil&--------------- 3.17 b.6.12
Life ------------- ---- 3.18 4.6.13

}

1

~,1 (as appli=ble~ -------- 3,8 IJ.6.3

Group v - 10 stmple units

Solderability------- ----- 3,19 4.6. Ib
Sfmck,mediu mimpac t----- ---- 3.20 k.6.15
Vibration,high frequency - - - - - - 3.21 lb.6.16

}

1

s=~ (= applicable~- ---- --- 3.8 4.6.3 &
.,
v

W: I,Jr= of ~ resIswr h one or rmre tests of c group slmll be ctiged M a s@e
defective,

e =rklng shall be considereddefective onl.sif the uwking is illegible.

)
Y
Handestmctive tests.

11
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4.4,3 Defective. I!efectivesin excess of those allowed in tabls V will be
cause for refim.alto grmt qualification.

4.5 Quality confO— e inspection.

k. 5.1 Inspection of product for delive~. Inspection of product for delivery
shall consist of groups A, B, and C.

4,5.1.1 IMPect ion lot. An inspectionlot, as far as practicable, shall
consist of all the resistors of the same style, clmracteristic,and protective
enclosure or coating.

t+.5.1.2 Rejected lots. If an inspectionlot is rejected, the supplier shall
withdraw the bt, and IMY then remrk it to correct the defects, or screen out the
defective units. Such lots shall be kept separate from new lots, and shall be
clearly identifiedas lots to be reinspected. Such lots shall be reinspected
using tightened inspection.

4.5.1.3 Group A inspection, Group A inspectionshall consist of the examinat-
ions and teats specified in table VI, and shall be uade on the same set of
=nple units, in the order shown.

4.5.1.3.1 S&upling pIEL1-1.Statisticalswnpling and inspectionshall be in
accordancewith MIL-STD-105 for ordimuy inspection. Tne acceptable quality
levels (ACU.)shal be as speclfMI ~ table VI. Wor ad minor defects shall be
as defined in ~L-ETD-105. Resistance values and tolerances in the samples shall
be representative,and where possible, in proportion to the resistors in the lot.

TABLE $’1. Group. A inspection.

I 2x8minati0n or test

Visual and mechanical examinatlon:
Bcdy dimensions ------- --

~k<----------

Diametei length of led.s - -

Workutmship--------- -

~resime -------- -
Seal (as applicable) - - - - - -

+

Requirement hlethcd
pa=~ph paragrap

--- 4.6.1
3.4 ---
3.4 ---

3,22
3.23 to 3.23.1 ---
incl

3.7 I 4.6.2
3.8 4.6.3

AQL (percent
defective)

F.&lOr Minor

‘T1

1.0 b.o

},..l}.-.I
1

~kkrking defects shall be charged only for illegible, incorrect,or incomplete
marking. MY subsequent electricaldefect shall not be charged as a marking
defect.

b. 5.1.4 G.rcupB inspection. Group B inspectionshall consist of the tests
.mecified in table VII, in the order shown. lhey shall be performed on SEUIIPle
units that ha’~ebeen subjected to.a@ have passed the group A inspection,unless
the Government consi“dersit more p~ctical to select‘asem=te SWle fm@J the
lot for EMUP B inspection. .Sempleunits shall be selected so that no imre than
three voltages till be required for the short-t- overload test.

12
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TABIZ VII. Group B Inspect Ion,

Test
Requirement Method
para~ph P9cagmph

I I
Resist.ante-tempemture
characteristic - - - - - - - - - -

Dielectric vit!!ste.nding.oltaUe - -
Temperaturecycling - - - - - - - -
Sort-time overload - - - - - - - -
Seal (as applicable) - - - - - - -,

3.17
3,13
3.9
3.11
3.8

4.6.12
h.6. e
b.6.11
k.6.6
k.6.3

k.5.l.4.l sanlpllrlg plnn. me mmpling plan ohall be in”accorr&nce vith
MIL-STE-105 for Specid Inspection I@vels. Unless othemise specified herein,
norual inspectionshall be used at the start of the contrsct. lhe AQL shall be
6.5 (percentdefective),and the inspection level shall be s-4.

b.5.l .b.2 Dispositionof Salripleunits. Sample units vhich have passed all the
group B inspectionrmXYbe delivered on the contrsct or order, at the option of
the supplier, provided the resistor temainals were not soldered during sn.yof the
tests.

4.5.1.5 Group C inspection. Group C inspectionchall consist of the tests
specified in table VIII, in the order fihwn. l%ey shsl-1be performed on sample
units of each style, characteristic,and bcdy enclosureof any resistarme value
that have passed groups A and B inspection.

4.5.1.5.1 %nplinR plan.

b.5.l.5.l.l kmth ~~. Every uunth, 10 sample units of each style, cticter-
1st ic, snd body enc osure of any resistance value betveen the critical and Lcuest
values shall be inspected. Lf none of these resistancevalueo are produced during
the mnth, resistorsof the lowest resistance vslue produced shall be inspected
with one defective alloved. If this sample fails, 10 additional stuupleunite
shsll be inspectedwith no defectives al-lowed,but no more than tva defectives
all.ovedfor all 20 sample units combined.

k.5.l.5.l.2 Q,uwterly. ~e!y 3 mantis, 20 sample units of esch style, ch8zac-
teristlc,and bcxiyenclosureof any resistance value between the critical and
hi&hest values shall be inspected. ‘Tensample unito of any resistemce value
betveen the critical and highest resistance values shall be subjected to the in-
spectionof subgroup 1, and 10 sample unito of the value closest to the value
above the critical value shall be sub,lectedto the inspectionof subgroup 2. Cm
defective vill be allowed for each subgroup,but not mre than one defective for
the two groups cor.bined.

k.5. l.5. l.3 Ser,!tmnual~. &ery 6 months, 10 s&t@e units of each style, char-
acteristic, and bodJ’ enclosure of av resis”-ce \%aluebet=een the critical and
hi&hest resfs-tancedues ska-~1 be inopectedviL!!one defective allcmwd.
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TABIX VIII. Group C acceptance inspection.

,,

‘ m
Number of Requirement Method

‘i%St sample units para~ph Pamgraph
ta be inspected

—

!!!?Z!&

m=t~ecycl ~------- -

}

3.9 4.6. h
IDw-temperatur<operation - - - - - 3.10 4.6.5
l%ort-tim? overlcad - - - - . . . - 10 3.11 4.6.6
Terud.nal siren@ ------ --- 3.12 4.6.7
seal (as applicable) - : - - - - - 3.8 4.6.3

Quarterly
fib- up 1

Dielectricwithstanding voltage - -

}

3.13 k.6.f3
Insulation resistance - - - - - - - 3.14 L.6.9
Temperaturecycling - - - - - - - - 10 3.9 4.6.4
Resistanceto soldering heat . - - 3.15 &.6.lo
M3isture resistance - - - - - - - - 3.16 4.6.11

Subgroup 2

Resistance-tempemture
characteristic - - - - - - - - -

}

3.17 4.6.12
Life ------------- -- 10 3.18 4.6.13
Sed (as applicable) - - - - - - - 3.0 4.6.3

semiannually

Solderability- - - - - - - - - -

}

3.19 4.6.14
Snock, medium impact - - - - - - - 3.20 4.6.15
Vibration,high frequency - - - - 10 3.21 4.6.16
Seal (as applicable) - - - - - - - 3.8 4.6.3

4.5.1 .5.2 Disposition of sample units. .%!nple units which have been subjected
tu group C inspection shall not be delivered on the contract or order.

4.5. I .5.3 Noncompliance. If a sample fails to pass group C inspection,the
gWPlier. ~~ tie cOr~ctlve action on the materials or processes, or both, as
warranted, and on all units of product %Ich can be corrected and which were
manufacturedunder essentially the sane conditions,with essentie.llythe same
Imterials, processes, etc., and which are Considered subJect to the same failure.
kceptance of the product shall be discontinueduntil corrective action, accept-
able to the Government, has been taken. After
taken, Poup C lmpectlon shall be repeated on
spection, or the inspection~ich the original
J3cwe_t ). Omups A and. B inspectionmay be
acceptance shall be withheld until the group C

14

the corrective action has been
dditlonal sample units (all in-
qle failed, at the option of the
relnstltuted;however, final
reinspection has shovn that tie

—

●
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corrective action vas successful. In the event of failure after re-
inspection,Infonmtion concerning the failure md the corrective
action taken shall be !limished ta the contracting officer.

b. 5.2 Inspectionof prep8r8ti0n for delive~. Sample it- and
packs a!!allbe selected and inspected in accordance with MTL-P-l16 to
verify conformance with requiremen+a in section 5 of this specification.

b. 5.3 ReT.ent ion of qualificstion. In order to retain qualification,
the supplier shall forward via the .govemmcnt inspectorat 6-mmth in-
tervals, to the activity responsiblefor qualification,a mummy of
the results of groups A snd B tests, indicatingas a minimm the
nuct.erof lots vhich passed and the nwrber which failed,mid a sunmary
of the results of group C tests, including the number and type of any
part failures. ‘Diesummary shall include those tests perfocnicdduring
that 6-umth pericd. If the sunmary of the test results indicatesnon-
Conformme with specificationrequirements,action till be taken to

remove the failing product fmm the qualificd products list. Fhilurc
to submit the sunnumy will result in loss of qualificationfor thst
product. In sddition to the periodic submissionof inspectiondsta,
the su~lier shs.11Immediatelynotify the qualifyingactivity at any
time during the 6-mnth period that the inspectiondata indicatesfail-
urs of the qualified product to meet the rcquircntcnt.cof the specifi-
cation.

b. 6 14thcds of examinationsnd test.

k.6. 1 Visual and MCCblliC.d cmwnimntion. Resistors aball be
examined to verify that the umterlnls deai@c, construction,physical
dimensions, marking, and mrknanship & in accordancevith the appli-
cable mquircments (see 3.1, 3.3 to 3.4.1 inclusive, smi 3.22 to
3.23.1 inclusive).

L.6.2 M resistance (see 3.71. The dc resistanceshall be measured
in accordance vith methcd 303 of MIL-SlW212. ‘ihefollovingdetails
snd exceptions shsll apply:

(a)

(b)

Mcasurlng appamtus - lhe same messuring instmmcnt

shall be used for w one test, but not necessarily
for all tests.

Test voltage - 14asurcmcnts of resistice shall be
trade by using the test voltages specified in table
Ix. ‘l?ie test voltage chosen, whether it be the
cnxlmm or a lonr voltage vhich would still pr-
ovidethe sensitivityrequired, shall be applied
across the temird.s of the resistor. ‘his same
voltage shall be used ~enever a subsequent resist-
snce ncasunment Is made.

15
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(c) Temperature - The dc reslsttuicetest specified In
group I of table V shall be performed at
25” i2” C; For all other tests, unless other-
viae specifiedherein, the temperature at which
subsequentam$ final resistance measurements
are tie in each test shall be within i2” C of
the temperature at tiich the initial resIatance
measurement=B mede.

TABLE lX. DC resistanceteat voltagee.

t
M3.ximrumtest voltage

Resist.mce, nominal 1/2, 3/4, 1, 1/20> 1/10, 1/8,

emd 2 Wltt end 1/b watt

Qm!s volts volts

10 to— 98.6 IIIC1-
100 to 988 Incl - ; :

1,(XQ to 9,880 Inc1 - 3
10,IXQ to 98,800 ticl - ;
lCO,@W or htgher - - - - - 100 ;

4.6.3 seal (applicableonly ta hennetica.lJysealed resistors

~. Resistors shall be tested in accordance with n%ethcd112 of
MIbSmMcQ . ‘he followingdetails shall aPPLY:

(a) Test condition letter - A.

(b) After test - Resistors @hall be cleaned in alcohol,
or other suitabledegraaser, and allmfed to dry
thorou.@ly.

4.6,4 Temperature cycllng (see 3.9}. Resistors shall be tested in
accordance with method 1CI?of KCL-=202. ne follmfina ‘details and
exceptlcnm chall apply:

(a)

(b)

(c)

(d)

FoUm?l.rX the

munting - Resistors chall
other than s01derQ3.

Measurement before cycling
be m?e.suredas specified

Test condition letter - C,

be mounted by means

- DC resistance shall
M 4.6.2.

except that the extrcm

high temperature shall be 150” ‘3”-.. c.

Measurement after cycling - Within 3 hours after com-
pletion of the final cycle end as scan as the re-
aistor~ stabilizeat room tempe=ture, dc resist-
ance shall again be measured as specified h 4,6,2.

teet, resistors shal-1be examined for evidence of mechanical

16
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IL.6.5 m.tm eraturc opemt Ion (see 3. IO ).

h.6.5. 1 Mxntlng. Resistors shall be muted by their termina.la m
that there 16 at least 1 inch of free air apace armmci each rcsistnr
and the umuntlng is in such a position with respect ta the air that it
offers subst.mtinllyna obstructionta the flov of air across and around
the reslstore.

4.6.5.2 Procedure. Following the final dc resistance—t
specified i’~(d ), the resistors,mmnted aa specified in 4.6.5.1,
shall be placed In a cold chamber at+o~m temperature. ‘he temperature

shall be graduallydecreaeed to -65 -5. C, vithin a period of no not I.csa

than 1-1/2 hours. For acceptance inspect ion only, and at the option of
the !mnufacturer, the resistors w be placed in the cold chamber when
the chamber is already at the extreme lW temperature. Mter 1 hour of
stabilization at this temperature, ill-l rated cant lnuous wrking vulte.se
as spec if led in 3.6 shall be applied for b5 minutes. ‘lhe res lctwa my

be leaded individually or in parallel. Fifteen ~ mi.nutcLI after the re-

nmval of the voltage, the temperature in the chamber shall be gm&ally
increased@ rem tempemture within a pericd of not mm than 8 hours.
‘lheresistors shall be reamed from the chan!bcrand !mintaincd at a
tcmpexatureof 25” *5” C for a period of apPmxi=telY 24 -a; tie dc
resistanceshall then be measured as speciflcd in 4.6.2. Resiatira
shall then be examined for evidence of nmzhaalcal dannge.

4.6.6 %oc-t-timeoverload (see 3.111. DC resistanceH be ueaswed
as specified in U.6.2. A dc test potential,2.5 times the rated cocctin-
uous vmrklng, voltage but not exceedingtwice the nmximm vmltage speci-
fied (see 3,1), shall then be aPPliec5for 5 secti ~ the ~ei~r ter-
minals, tier the follwing conditions:

(a) h free space, mounted horizontally,with no
object closer than 3 inches to the PCQ-
tective coatl.ngexcept the mounting tae
which shall be not closer than 2 inches
bel.ovthe resistors.

(b) In still air, vith no circulationother than
that created by the heat of the resiatcm
bei~ operated.

mifiy ~~5 minutes after rc!!uva.1of the test potential, the dc rcsiaQm.ce

shall again be measured as specified h u.6.2. Resistars shall then be
examined for evidence of arcing, bumlng, & charrins.

17
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4.6.7 Tez?dn?.1strength (see 3.12~. Resistors shall be tested in
accordance @.th method 211 of l!IIrSI!O-202.‘me following details and ex-
ceptions shall apply:

.—
(a) Test condition letters - A and D.

1. Direct lead ( condit ion A) shall be as specified
(see 3.1 ) - Resistor clamped by one terminal

lead and load applied to the other terminal
lead.

\b ) Measurement before and after test - DC resistance
shall be measured as specified in 4.6.2.

Folkwing the test, resistors shall be examined for evidence of loosening
of temiimls, breakage, and other mechanical dmage.

4.6.8 Dielectric withs-ding voltage (see 3.13~.

b.6.8.1 Atamspheric pressure. Resistors shall be tested in accordance
with methcd 301 of KIIe.71D-2C?2. The following details ard exceptions
shall apply :

(a)

(b)

(c)

(d)

(e)

(f)

~ecial preparations- Resistors shall be clamped
in the trough of a 92” metallic V-block of such
size that the tidy of the resistor does mt
extend beyond the extremitiesof the block. The
resistor leads shall be so positioned that the
distance between the resistor leads and 81V’point
of the V-block is not less than the radius of the
resistor minus the radius of the lead wire.

Initial measurement - DC resistance shall be measured
as specified in 4.6.2.

&itude of test voltage - with the exception of
style RN55, resistors of 1/8 watts shall have a sine
wave test potential of 750 volts applied. For style
RN55, a potential of 450 volts shall be applied.
For style FN50, a potential of 250 volts shall be
applied. For all other resistors, a potential of
900 volts shall be applied.

Nature of potential - An alternating current (ac )
supPlY at coutnercial-line frequenrf (not more than
100 cycles per second (CPS) and waveform.

Ihxation of application of test voltage - 1 minute.

.%te of application of test voltage - lCO‘voltsper
second.

18
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/

(g) points of application of test voltage - Betveen tie
. resistor tennlnals connected together and the

V-block .

(h) Measurement after test - DC resistance shall be measured
as specified in 4.6.2.

kblloving the test, resistors shall be examined for evidence of f IEahGver,
mechanical drdmge, arc lng, and lnculatlon breakdown.

k. 6.8.2 l?armcetric pressure. Resistors shall be tested in accordemce
Vith methcd 105 of m21’D-2C#. me following details and exceptlonc
shall apply :

(a)

(b)

(c)

(d)

(e)

(f)

(i3)

(h)

Method of mnlnting - AC specifkd in 4.6.8.1 (a).

I.nltlalmeaswment - CC resistanceshall be
nmasured as specified in k.6.2.

Test condition letter - B.

Test voltage during subjectionta reduced pressure-
lb’jOvnlta I-MSfor all resistors except for styles
PJ;50,and ~55, With shall have 100 d 2@J
vmlts nns applied respectively.

Nature of pd.ential - AC specified in k.6.8. I (d).

Duration of test - 1 minute.

Points of application of test voltage - As spccificd
in &.6.8.1 (g).

t4e8surement after test - DC resistance shall be
measured e.a specified in 4.6.2.

RM3mdng the test, resistors shall be exambed for evidence or I%mhover,
!ncchanicd damage, arcing, and tilatlon breakdmm.

4.6.9 Insulation resistance (see 3.141. Resistors shall be tea=d ~
accordance v-ith method 3CQ or KKL-L71WXQ. ‘lhefolkvlng details and ex-
ceptiom shall apply:

(a) SPCCiaI pre~tions - AS specified in 4.6.8.1 (a).

(b) Test condition letter - A or B, whichever is pmctl-
cable, except that test conditionA only shall bc
used for style PJi50.

(c) Points of mza.mrexrcnt - Bctveen the resistor te~
connected tigcther and the V-block.
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It.6. 10 Resistance to soldering ~heat (see 3.15 . Resistors shall
tested. in accordance with mthod 210 of MII.-.ST202O2. Tne following
details shall apply:

(a)

(b)

(c)

(d)

(e)

(f)

Measurementbefore test - EC resistance shall be
masured aa specified in 4.6.2,

~ecial preparationof specimen - Sample units
shall not have been soldered during any of the
previous test9.

Depth of Inmersion in the molten solder - ‘lba
point 1/8 inch from the resistor body.

Test condition-letter - A.

Wling tlm prior to final exardmations and meatn.ue-
zmmts - A minhnun of 3 hOWB.

Examinationand measurementafter test - Resistors
shall be examined for evi&ence of mechanical damage
and dc resistance shall be measured as suecified in
b.6.2.

4.6.11 ~isture ?esistance (see 3. 16). Resistors shall be tested in
accoriiancetit-hRl@thcd106 of MIL-STD-202 . The following details and
exceptions shall apply:

(a) Mmulting:

1. All styles except style
leads to rigid nnunts
spacing of the mounts

I@O - 2oldered by their
or terminal lugs. Tne
or terminal lugs shall

be such that the letih of each resistor lead
is approxtitely 3/8-inch when measured from
the edge of the supportingterminal to the re-
sistor bcdy. One-half cf the sample units
shall be covered with a V-shaped metal strap
whose vidth is equal to thmt of the resistor
body as indicatedin figure 2. me strap
shall be made of a corrus?,on-resistantmetal
and shall be kept in contact with the resistor
body by suppotiti the body as indicated in
figure 2, vith a nonconductImg.,noncorrmslve
sup?ort*ose width is less then that of the
body and which will not act as a moisture trap.
Tne mmurcin.gstraps may be individualfor each
resistor or continuous for all resistors.
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2. Style P@3, only - By means of mum ing straps.
The mounting straps used rhall be a corroslon-
resistintmetal and be of the shape shown in
figure 3. One-half of the sample units shall
be mounted with a strap whose outer edges are
flush with the ends of the resistor body; the
remaininghalf shall be mounted with a strap
whose width is such that the ends of the re-
sistor body extend 1/8 inch beyond the outer
edges of the strap. For all sample units, the
resistor leads shall be suppcrted e.pproxktely
3/8 Inch from the edge of the resistor body.
The mounting stnaps may be individual ?or each
resistor or centinuous for all resistors.

(b) ?&It1.1 measurement - Jnrnedlatelyfolloving the initial
@@? Peri~, dc resistance shall he measured as
specified IIIk.6.2.

(c) Polarizationand loading voltage:

1. Polarization - Dining steps 1 to 6 inclusive,a dc
potential of 50 volts for style RN50, and 1CO
volts for all other styles shall be applied only
to those resistorswhich have e polarizing strap
(for style fU&I, those uttlts with straps flush
with edge of the resistor). ‘ITIispotential shall
be applied with the positive lead conmected to
the resistortetmf.nalstied ‘@gether, and the
negative lead connected to the polarizing straps.

●

2. lnad~ voltage - During the first 2 hours of steps
1 and k, a dc test potential equinlent to 10W
percent tated wattage but not exceeding the nmxi-
mum rated voltage shall be applied to those re-
sistors vh ich are mounted by their leads without
the polarizing straps specified in 4.6.11 (a) 1,
and to those matmted zo that their bodies extend
1/8 inch beyond the edges of the mounting straps
specifi~ in 4.6.11 (a) 2.

(d) Subcycle - Steps 7. and m shell be performed during
amy five of the first eight cycles only. .U1 p0l8r-
izing straps, except those on style P.W?O,shall be
removed to perform steps 713and m and shall then he
replaced prior to returningthe resisters to the
humidity chamber.
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(e) Flna.1measurements - UPOn completion of step 6
of the find cycle, the reaistare shall be held
at the hl&h-humi&ityconditlonaand a tempem-
ture of 25” ~“ C for a period of 1-1/2 to 3-1P
hours . The m straps used for polarizing the
resist.ors w also be uecd for the dielectric
vlthetanding voltage and Insulation resistance
tests. Resistor9 ti be removed fram the
chamber and tithln 1/%?hour, the dielectricvith-
.9Unding voltage, I.neuJatlonresistance,end &
measurement teeta shall be performed as speclfled
in b.6.8.l, b.6.9 4 4.6.2 respectively. lhe
eample units shall not be mxb.jettedto forced
circulatingair during the tests.

(f) Exacdmttionafter test - Resistors shall be exsmlncd for
evidence of m?chanlcel dannge.

4.6.12 Resistance-t enpemture chazacterlstic (see 3.17 . Resistor.s
shall be tested in accordance vith method 304 of KIL-91’W2CQ. The
follovfng details and exceptions shall apply:

(.) Reference temperature - Rc.m ambient tememfmre.

(b) Test taqexature - In accordancevith table X.

(c) Accumcy of tempemture measuremmt - Re.91stor13
shall be nal.ntainedfor 30 to 45 minutes vithln
1” C at each of the test tempemt.urcslisted In
table X. ‘MIs tolerance shall be mintalncd on
the established test tenQemtures.

23
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0,

TANS X. Resistance-temperaturecharacteristic.

Sequence

1

2

3

4

5

6

7

8

Tempel

Qualificationinspection
and group C acceptance

inspection

~

Room temperature~

-15 *3

-55 *3

Rcxmntemperature~

65 *3

g
150 *3

Y
165 *3

Y 175 *3

;ure

Group B acceptance
inspection

‘c—

Room targere.ture!./

-55 *3

Room temperature~

?/150 *3

’165 *3

Y 175 ●3

-..

---

each of” the succeeding temperatures.

ti
CharacteristicB, only.

Y
~are.cteristicD and G, only.

!/ Qmre.cteristicsC, E, and F, only.

4.6.I3 Life (see 3fl. Resistors shall be tested in accordance with
method 108 of ~L-STD-2!72. Ihe fclloving details and exceptions shall
aPPQ’:

(a) Method of mmmting - Resistors shali be nmmted and
soldered on lightwei&httenniuals (see flg. k).
‘ke effective length of each teminal shall be 1
inch. Resistors shall be so arremged that the
temperature of w one resistor will not appreciably
influence the temper.zitiweof any other resistor.
‘here shall be no undue &aft over the resistors.

(b) ?es: :e~erature ard toiera.nce- 70” 15” C fcr charac-
ter:s:::s B, D, and G, and 125” *5” C for chare.cter-
i5t:CS C, E, end F.

I
I

●
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(c) Initial measurement - DC resistanceshai1 ! .=.sured
at the applicable test temperatureafter #(uper8ture
stabilizationand within 8 hnurs of e> -.,.-.of the
resistors to the test tempcmtures.

(d) Operating conditions - Fated dc centinuob k-
vnltage shall be applied intermittently,1-1/2 hcurs
on and 1/2 hour off, for 1,0CE3hours, at the applica-
ble test temperature.

(e) Test condition letter - D.

(f) Measurementsduring test - ~ resistance shall be n!eas-
ured at the end of the l/2-hour-offperiods, after
50 i8, 100 M, 250 *8, soo *12, 750 *12, ~ I,ooc *12
hours have elapsed.

rnllovi.ngthe test, resistors shall be examined for evidence of mechanical
-e.

k.6.14 Solderability (see 3.}9) . Resistors shall be tested in accordance
vith method 2ot! of 1.uL-2TD-2ce . ‘lhe follnving detail shall apply:

(a) Both terminnl leads of each resistor shall b. immersed
to vithin O.C@ inch of the resistnr bcdy.

k.6.15 ~ockl medium irapact (see 3.20]. Resiotors shall be tested in
accordance with method 205 of MI L-.STD-2I32. The follauing details and ex-
ceptions shall apply:

(a)

(b)

(c)

2peciriluounting mcnm - Resistors hall be rigidly
-ted on appropriate Jig fixtures vitb their
bodies restrained frcm uove!nsnt cmd their leads
suppntied at a distance of 1/J inch from the re-
sistor body. ~ese fixtures shall be ccmstructed
in e -er to insure that the points of tie re-
siatcir-ummting supports till have the mm nution
as the chock table. ‘lkatleads used du.rin6this
test shall be no larger thsn AWC size 22 stranded
vire, 80 that the influenceof the teat lead on the
resister till be held to e.minimum. The test-lead
length shall be no longer than ruces~. In P-U
cases, the resistors shall be !sauntedin relation
to the test equipment in such a nmnner that the
stress applied is in the direction wiIichvould be
consideredmost detrinmtal.

Measurementbefore shock - OC reoisxe shn~ be
rmmsured as specified in b.6.2.

Test :ondition letter - C.

o
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(d) Number and directlox of applied shocks - The resistors
shall be subjected to a total of 10 shocks in each
of two mdt&lly perpendicularplanes, one perpendi.
cular and the other parallel to the longitudinalaxis
of the resistor.

(e) Measurement during shock - F%ch resistor shall be nrmi-
tored to determine electricaldiscontinuityby a method
which sl,allat least be sensitive enough to monitor
or register, automatically,any electrical discontinuity
of O.1 milltsecfindor grefiterduration.

(f) Measurementafter sh.ck - DC resistance shall be measured
as specified in 4.6.2.

Following the test, resistors shall be examined for evidence of mechanical
and electrical damage.

4.6.16 Vibration,high frequency (see 3.21 ~. Resistors shall be tested
in accordance vith method 204 of MIL-sfo-202. lhe followjng details and
exceptions shall apply:

(a) Mounting of s?ecimens - i7esistorsshall be mounted on

aPPrOPrfatej18 fixtures with their bodies restrained
from nnvement and their leads supportedat a distance
of 1,/4Inch fmm the resistor body. lhese fixtures
shall be constructedin a manner to insure that the
points of the resistor mounting supportswi11 have the
same md ion as the vibration test table. The fixtures
shall ELISG be of a co n~t~ctio ~ that will preclude any
resonance in the fixture wtwn subjected to vibration
within the test frequency m.nge, and the fixture shall
be monitored for these features on the vibration table.
Test leads used during this test shall be no larger
then AWG size 22 strandedwire, so that the influence
of the test lezui on the resistor will be held to a
minimum. ‘i’ne test lead length shall be no greater than
:5 absolutely necessary. A shielded cable which UEAVbe
necessar~because @f the field surroundingthe ,/ibration
table, shall & clamped to The resistor mounting jig.

(b) Initial measurriment- DC resistance shall be measured as
specified in k.6.2.

(:) Test conditicn letter - B.

(c) Ilireczionof rntion - In each af tvo mutually perpe~dicular
di~ections, me F?rpendicularand the other parallel to
t!:elongitudinalaxfs of the resistor,
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(e)

(f)

POllmvina the

Mcacuements during test - Bid resistor shall be
MOnitOred to determine electrical di.gcontimi@ by a
method vbich shall at least bc sensitive enou@ b
nunitar or resister, autmmtlcally, uny electrlcml
discontlnuiW of 0.1 millisecond or greater dumtian.

Measurement after vibmitlon - W resistance shall be
memaured as speciflcd in lb.6.2.

test, resistors shall be e.xamj.ned for evidence of m~cti
and eleciflcd -e.

5. PREPARATION FUR nEuvERr

5.1 preservation and Pe.cimg . preservation and packa@ng shall be
l.eVel A or C, as Epec if ied (se

5.1.1 Level A.

5.1.1.1 ckanllq. Resistom shall be cleaned in accordance vitli
~GP-I 16, process C-I.

5.1.1.2 =. ‘Iheprocadure used shall not be itiurioua to the item.

5.1 .1.3 Preoervat ive application. None required.

5.1,1.4 Unit ~ckmging Resistara shall be adequately cushioned aril
individuallypackaged in ~ccordnnce with KIL-P-116,method U8.

5.1.1.5 Intemediat.e packaglrq . Resistors, packaged as described h
5.1.1.4, shall be placed in i.ntennedfate contalnern conforming to
PPP-B-566 or PPP-B-676. Intermediate containers ahn.11 be uniform in size
and shape, shall be of minimum cube and tare, and shun contain miltiple.s
of five unit packages, not to exceed 1W packages or ten pounds. No inter-
mediate packag~ is required vhen the t.ot.n.l quantity ablpped 1s less tlmn
100 units.

5.1.2 Level C. Resistors shall be preserved and Pchigcd in a nswmer
that will afford adcqu.ste protection ~lnat corxmsion, deteriomtion, and
physical dammge during shipment fxwn supply source to the flrat rcceivi.ng
actlvi~ for inmcdlate use. ‘lhis package my confon.n to the suppliers
canrierc Id practice for retail distribut Ion when such meets the requirements
of this level.

5.2 -. Packing ahal.1 be level A, B, or C, as specified (see 6.1).

5.2.1 Level A. ‘lhePm&aged item (s) shrsllbe packed in fiberbcard cmn-
tminera confonalng ta PPP-B-636, weather resistant, style optional, spcclal
rcqui-t. In llcu of the closure and waterproof requircmnt h the
~~-ix Of ppp-~636J clous and !MteWOOfirIg shall be accompli.sbcd by
13eallng tbe center eaams, ends, edges, and manufacturer’a Jolnte vltb %ater-
proof tape, 3 Inches vldc, confopnlng to PPP-T-&l, class 1. Eanding (relp-
forccment requirement), ahal.1 be applied in accordance with the Appendix
to PPP-B-636. Wt.d band- shall not be wscd.

2’1
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5.2.2 Level B. The packaged item (s) shill be packed in fiberboard
containersconforming to PPP-B-636, class domestic, style and use require.
ments optIonal.

5.2.3 Level C. The packaged item (s) shall be packed in a manner that
will afford adequate protection against damage during direct shipment from
the suppLy source to the first receiving activity for iimnediazeuse. This
pack shall conform to the applicable carrier rules and regulations and may
be the supplier’s commercial practice when such confonm to the require-
ments of this level.

5.3 l.kirking (see 6.1 ). In afid~t ion to any spec Ial marking required by
the contract or order, each unit package, Intermediate and exterior con-
tainers shall be marked in accordance with MIL-STD-129.

“o)

5.4 General. Exterior containers shall be of a minlnmm tare*
consistentwith the protection required and shall contain equal
of identicalitems to the greatest extent POSSible.

6. NOTES

6.1 ordering data. Procurement documents should specify the

(a)

(b)

(c)

(d)

Title, number, and date of this specificatIon.

Title, number, and date of the applicable detail
specification,and the complete type desi~tion
(see 1.2.1 and 3.1).

Levels of preservation and packaging and packing,
and applicable marking (see section 5).

Method of preservationand packaging of MIL-P-116,
if other,than method IA8 (see 5.1.1.4).

and cube
quantities

follcwlng:

(e) Number of unit packages if other than that specified
In 5.1.1.5.

6.1.1 Indirect shipments. The packaging, packing, and marking specified
in section 5 appu only to direct purchases by or direct shipments to ,tie
Governmentand are not %ntended to apply to contracts m- orders b.s’wee”the
supplier and the prime contractor.

6.2 Qalfficatir:,. With respect to products requiring qualification,
shards will be ma<= sr.ti fo? such products as have, prior to the time set
for opening of bids, been tested ar.dapproved for inclusion in the applicable
qualified products list htietheror not such product+ have actually been so
listed by that date. The attention of the suppliers is called to this re-
quirement, and mzwlfacturers are urged to arrange to have the products that
they propose to c?fer to the Federal Go.~enunenttested for qualification in
order that they ma::be eligible to be awarded contracts or orders for the
products covered by this specification. The activity responsible for the
qualified produces iist is &rnw, Electronic Command; however, information

2a
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pe-inlmg to qualificationof products may be obtained from the Defense
SelectronicsSupply Center (DESC), EngineeringStandardization Directomta,
1507 Wilmington Pike, -n, ~io 45@l.

6.3 Resistance tdemnce. see kUIATD-lw, section I@.

6.IJ MSAimm valtaRe. lhe maxifmxn cent inuous vorking voltage specified
for each of the styles (see 3.1 ) chould in no case be excecdcd, resard.less
of the theo ret icalJy calculated rated voltage (see 3. 6).

6.5 FPSp me lnte tn ion of this specification is to cover re-
oistors capsb e Of full-land operation with a ~ish degree of stability at
cny ambient temperature up to and including 70 C for chrmicteriatics B,
D, and O, arid 125” C for characteristics C, E, and F. Havever, if it is
desired to o~erate these resistors at ambient temperatures greater than
70” C or 125 C, the resistorn should be demted in accordance with figure
1. It should be recognized that resiatcm with a reo i stance tolemnce of
0.5, 0,25, and 0.10 percent Lhould be derated if high-perfommnce stabi-
lity, comparable to the tclerance, 1s desired.

6.6 MXlnt ins for style RN&. M3unting child nat depend on the terminal
Ieadc; zamnting straps shauld be ueed.

6.7 w ing for atylen other than Pl@J. Under conditions of severe
shock or vibrrition, or a combination of both, resistors of all sizes
described in this specification should be !axnt.cdin cuch a ftuchionthat
the bcdy of the resistor 10 reotxnined from movement with respect to the
Wunting bcse. It should be noted that if clampo are used, certain elec-
trical chsracteristicoof the resistorvil.1be altered. ‘Iheheat-dissipc.
tins qualities of the resismr vill be enhanced or retarded depending on
*ether the clamping mterinl 1.sa goad or par heat conductar. Uruicr
less severe vibmtion conditions, styleo m150, RN55, PMO, mi65, and ~0
my be @upportcd by their lecds only. ‘lhe lead lengths ohould be kept as
short ao pcmoible, l/b inch or lesn preferred,but no langer than s/8
inch. The longer the lead, the uure likely that a mechanical failure will
occur .

6.8 FlzummbiliQ . See MIIAJl%lgg.

6.9 DCI.Ct ion of accelemt ion test. Since this test waa originally
CPCCified, test data and experience have ahavn that no failurm have been
attributed to tlccelemtion testing. M a result, tie acceleration tcot
hac not been included in this specification.

6.10 Superccdcd styles. ‘Xhe styles of KI~R-1050pF w%ich aupcrsedc tbe
the styles in NULR- 1$U7kC (tlAVY ) and earlier isnues of MIL-R- 10509 arc
li.ctcdin table XI.
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TAME XI. -.

kyles in Supersede Supersede
IIL-R-105C9F styles in styles in

MtJ.FR-lo50gE MIL-R-10509D

I

RN50 - - --- ---

m55 - - m55 RN55

RN60-- PJ/m RN& ?/

RN65 - - IIPJi65 RN65 ~

RN7iJ Y. RN70 PJi70 ~

RN75 -- I m75 I RN75

RNE’J--I RNeo I PNeo
11 --...,.. . . .

Supersede
styles in
t’uL-R-lo509B

---

---

RNlo

Iwo

RN25

---

---

Supersede
styles in

MIL-R-105O9A

---

---

---

RNl 5

---

---

---

7!!
Supers
styles

~LR-190,
(NAVY)

---

---

~ Hepl&ced by Cnaracterlstlcs G and E.
2f

~amcteristic B in these styles is replaced WY characteristicD.

3/
RN70 of MIIFR-10503F is now rated at 314 watt and is the direct rePlac.=ment for ‘RN70
of MIL-R-10509D.

6.10.1 Superseded styles within the specification. Although styles P3i60,F@
md RN70 were altered dimensionally in lIIL-R-l0509D, they are still considered to
be the s.mneas their correspondingstyles in the superseded MIIeR-10509C.
Similarly, although requirements In xhIs specification are tighter than require-
ments of MI~R-10509C, and the same as MIL-R-105O9D, for purposes of supply and
maintenance,resistors previously supplied in characteristic C under MIbR-10509C
and MU-R- 10509D are intercharwjeablewith resistors supplied in chare.cteristic C
under this s?eclfication. ‘I?Ieresistors previously supplied in characteristicB
of MILR-10509C and MIL-R-105O9Dare replaced with resistors supplied in charac-
teristic D under this specification.

6.11 Standard resj.stor types. Equipment designers should refer to MIL-SI’D-1 99,
“Resistors, Selection and Use of” for standard resistor types and selected values
chosen from this specification. t.UL-Sl’D-199 provides a selection of standard
resistors for new equipment desIW.

Custodians: Preparing activity:
AITSJ-EL --EL
Navy - SH
Alr Force - 11 (Project 5905-0h22)

Review activities:
.krncJ-MJ, EL, lJz
Navy - WP, SH
Air Force - 11-17-85

User activities:
Havy - MC
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;

APPENDIX

PRCC20UR2 MR QIJAUMCATION IJWEC1’ION

10. ScaFE

10.1 lhis appendix details the procedure for submission of e.~les,
with related data, for quallflcatlon inspection of resistors covered by
this specification. The procedure for extendi~ qunli f icat ion of the
required sample to other resistors covered by this specification 1s also
outlined herein.

20. WEJflE210ii

20.1 m. A cantple consisting of bO sample units, each of the
lmi’est and highest resistance values having a resistance tolerance of
1 percent, in each style and che.m.cteristic for which qualification is
s-t, shall be cubnlitted. If the lowest resistance value 19 below the
crlt.ical mlue listed in table XII, and the h lghest resistance value is
above the critical value, then & sample units of the critical value
shall also be subud tted. If approval for a lower tolerance Is desired,
an additional 10 sample units, each of the l-at resistance tolerance
for vhlch approval Is sou@t, shall be submitted to the insc.ectlon of
grwp 1 in table V. At tie option of the supplier, a srunpl~ comistlng
of ko sample units, each of the lmrest and hi@est resistance values
having a lover (ti*ter) resistance tolerance * 1 pe~ent $~ -h
style and chamcterlstlc for which quallfIcation 1s sought, shall be subm-
itted.

TAME XII. CrItical reslstance wdues.

“:
Resistance (nw@uns)

~cterlatics Quwacterlst ics

=w~ B, C, E,and G D F

RN50 ----------- --- --- ---

RN55 ----------- --- --- ---

Fu160 ----------- 0.4s 0.357 ---

RIJ65 ----------- o.3k8 0.2k3 0.243

lui70----------- 0.237 0.320 0.320

iui’75 ----------- 0.237 --- ---

RueO ---------- o.2eo --- ---

.0, 31
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,

20.2 Test data. When tests are to be performed at a Government
labomtory, prior ta submission,all sample units shall be subjected to
all of the tests indicated as nondestructivein table V. 2ach sub-
mission shall be accompimied by the test data obtained from these tests.
The performance of the destructive tests by the supplier on a duplicate
se,tof sen!pleunits is encouraged, although not required. All test data
shall be submitted in duplicate.

20.3 I&.criptionof items. The supplier shall submit a detailed
descriptionof the resistors being submitted for inspection, including
Lmiterialsused for the resistance element and the protective enclosure
or caating. /’

30. EXTENT OF @JP.IIFICATION.

30.1 ‘l’heresistance range included in the qwalification of any one
resistor style and characteristicwill be between any two ad,lacentresist-
ance values tiich pass the qualification inspection. Qualificationwill
cover only the resistor types covered by the description of paragraph 20.3.
Separate submissionsare required for each type protective enclosure or
ccating used. Qualification of one characteristicis basis for qualifi-
cation of another characteristic,as indicated in table XIII. Also,
qualificationof the lower resistancetolerances will qualify the higher
resistancetolerances in accordance with table XIV.

TABLE XIII. Sxtent of approval of characteristics.

I Characteristicsubmitted I Characteristicqualified

B ----- ----- ----- -
D -------------- --
c ----- ----- ----- .
E . ---- ----- ----- -

G --------------- -
~ ------ ..--,---- --

B
D, B
c

Y
When hermetically sealed.

TABLE XIV. Extent of approval of resistance tolerances.

Resistance tolerance submitted

B- - - -,- -------- -

c--- - -- - - - - - - - -

D- ------------ -

F-- - - -- - - - - - -- -

Resistance tolerance qualified

B, C, D, F

C, D, F

D, F

F
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