. MIL-R-93D
: 28 fecember 1965
SOTERSEDING.

K

: p ' MIL-R-93C
" " - 12 June 1961
. : MIL-R-14262(51gC)
28 February 1956
MIL-R~9ULLA{ USAF)
20 July 1959
MILITARY SPECIFICATION
RESISTORS, FIXED, WIRE-WOUND (ACCURATE),

QENTRAT SDPECTPFICATION FOR

ATELY EM WLy WL LW ek s bbb h ok e VAT & wa

This specification is mandatory for use by all Departments
and Agencles of the Egmmf of Defense,

1. SCOPE

1.1 Scope. This specification covers the general requirements for accurate,
wire-wound, fixed resistors having a maximum resistance tolerance of 1 percent,
with the windings suitably protected against high humidity. The resistors are
su;table for contiruous full-load operstion at any ambient temperature up to
125° ¢, and derated up to 145° C (see figure 3). -They-are-not-suitable for -
application where slternating current (ac) characteristics are of critical impor-
tance. A table which provides a summary of performance characteristics for this
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“*'-’. 1.2 Classification. T

1.2.1 Type designation. The type designation shall be in the following form, -
and as specified {see 3.1 and 6.1):

RBOB c : E 12701 D -
Stjle Characteristic Resistance- Resistance Reaistance
{1.2.1.1.) and terminal temperature (1.2.1.4) tolerance
{1.2.1.2} characteristic (1.2.1.5)
{1.2.1.3) T e

1.2.1.1 Sgle. The style is identified by the two.letter symbol RB followed
by & two-dig nmorhar: the lsttara identifv n.r-mn-ate vire-wound, fixed reslators,

UW\J‘\I‘»O-" W Al Lt i i W N —-——— - e = Rt ’
and the nunber identifies the size and power rating of the resistor.
1.2.1.2 Characteristic and terminal. The characteristic and terminal are
identified by & alngle letter In accordance with teble I.

~
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TABIE I. Temperature characteristic and terminal.

Symbol Terminal Maximum ambient temperature Meximum ambient tem--
at rated wattage (see fig. 3)| perature (at zero
percent rated wattage
dissipation)} (see
fig. 3)

C Solderable 1/ 125° ¢ 14s5° ¢
W Weldable 125° C 145° ¢

l/Applicable to both lug type and exial wire lead terminals,

1.2.1.3 Resistance-temperature characteristic. The resistance-temperature
characteristic is ldentified by & single letter in accordance with teble II

(see 6.9.2).

TABLE II. Resistance-temperature cheracteristic
{In perts per million per "C (PPM/C)
{referred to an ambient of 25" C).

Symbol Below 1 olm 1 ohm to 10 olms—| 10 ohms
{(excluding 10 ohms)} ;8nd above
E=wa=-- +90 PPM +50 PFM *20 PPM

1.2.1.4 Resistence., The nominal resistance expressed in absolute ohms
(1 absolute ofm = 0.99951 international ohmj is identified by five digits;
the first four diglts represent significant figures and the last digit specifies
the nurter of zernes to follow. When the values of resistance 1s less than
1,00C ohms, or when fractional values of an ohm are required, the letter 5 is
substituted for one of the significant digits to represent the decimal point.
When the letter R is used, succeeding digits of the group represent significant
figures. The resistance-value designations are shown in tables III end IV, as
applicetle, Minimum end maximum resistance values shall be as speclfied (see
3.1). The standard resistance values for every decade shall fellow the seguence
demonstrated for 10 to 100 decade in teble V. The resistance values for the
.05 percent and 0.1 percent resistance tolerances may be of any value (within
1imits of this specification (see 3.1)), however, it is preferred that the
values be chosen from the 192 series decade specified for resistance tolerence
D. Except as noted herein, and in 1.2.1.4.1, resistance values not listed in
table V shall be considered as not conforming to the specification.
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TABLE IIT, Designation of resistance values.

Designation Resistance value
Ohms

R1000 to R9880, incl . . . . . . 0.100 to 0.9880, inecl
NROOO to GRBBO, inel . . . . . . 1.000 to 9.880, 1inel
1O0ROC to 98RE0, incl . . . . . . 10.00 to 98.80, 1incl
100R0 to 988RO, dnel . . . . . . 100.0 to 988.0, incl
10000 to 98800, inel . . . . . . 1,000 to 9,880, inci
10001 to §8B01, inel . . . . . . 10,000 to 98,800, inel
10002 to 98802, inel . ., . . . . 160,000 to 588, 000, incl
N0CO3 to maximum . .« « & .« . o 1,000,000 to max imum

}/See applicable detail specification for minimum and maximum values.

1.2.1.4.1 Replacement or maintenance (not applicable to .05 percent
tolerance), It is preferred that resistance values be selected as svecified in
tatle V. However, if it is impracticable to do so, then any value (within
specification limits) may be specified and these values shall be congidered as

conforming to the specification (see table IV.)

TABLE IV. Designation of resistance values. l/

Designation Resistance value
g/ Chms

R100C to R9999, incl . . . . . . 0.100 0.9999, incl
1RO00 to 9R999, incl . . . . . . 5/ 1000 to 9.999, incl
I0ROO to 99R99, inel . . . . . . —/10.00 to 99.99, incl
i00RC to 999Rg, inel . . . . . . 100.0  to 999.9, incl
10000 to 99990, inel . . . . . . 1,000 to 9,999, incl
10001 to 99991, inel . . . . . . 10,000 to 89,999, inel
10002 t0 99992, inel . . . . . . 100,000 - to . 999,999, incl
10003 to maximum . . . . . . . . 1,000,000 to max imm

l/Applicable to O.l-percent resistance tolerance and for replacement and
maintenance, as required (see 1.2.1.4.1). '

E/See appliceble detail specification for applicable minlmumm and maximum
values . :
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TARIE V. Standard resistance values for the 10 to 100 decade.

Resistance tolerance

‘ D F D F D F D F D F D

‘ (0.5) | (1.0)] (0.5) {(1.0) | (0.5) }(1.0) | (0.5) | (1.0) | (0.5)| (1.0} | (0.5)

| 10.00 | 10.00 ) .70 | .70 | 21.50 | 21.50 | 31.60 | 31.60 | k6.ho | u6.ko | 68.10
10,10 §{ ...n. 14.90 | ..... | 21.80 | ..... 200 .iane Lbr.00} ..... 69.00
10.20 | 10.20 | 15.00 | 15.00 | 22.10 | 22.10 | 32.k0 | 32.40 | 47.50 | 47.50 | €9.80
wobe | ..... 15.20 | «v.i0 | 22,30 | ... 32800 ..... 48,101 ..... 70.60
10.50 | 10.50 | 15.40 | 15.40 | 22.60 | 22.60 { 33.20 | 33.20 | 48.70 | k8.70 | T1.50

10.60 | ..... 15.60 | ..... 22.9¢ | ..... 33.60 | ..... bg.30 | ... 72.30
20.70 ! 10.70 | 15.80 | 15.80 | 23.20 | 23.20 | 34.00 | 34.00 | L4L9.90 bkg.00 | 73.20
10,90 | ..... 16.00 | ..., 23,40 | ..... B.ho | ..., 50.50 | ..... 74,10
11.00 | 11.00} 16.20 | 16,20 | 23.70 | 23,70 | 34.80 | 34.80 | 51.10 | 51.10 | 75.0C
11,10 [ +..-e 16.40 | ..... 25,00 | v...s 35.20 | ..... 5L.70 | +.... 75.90
11.30 { 11.30 | 16.50 | 16,50 | 24.30 | 2k.30 | 35.70 | 35.70 | 52.30 | 32.30 76.80
1.0 | ... 16.70 | ..... L0 | ..., 36,10 | ..... 53.00 | +.... 77.70
11.50 | 11.50 | 16.90 | 16.90 | 24.90 | 24,90 | 36.50 36.50--| 53:60-]- 53,60~ 7370
11,70 | ewees 17.20 | ..... 25.20 | ... 37.00 | veeen sho20 ! ..., 79.60
11.80 { 11.80 | 17.L0 { 17.%0 | 25.50 | 25.50 | 37.40 | 37.40 ] 54.90 | Sk.90 | BC.E0
12,00 | ....- 17.60 | ..... a5.8c 1 .....- 37.90 | ..... | 55.60 ] ..... £1.£0
1210 | 12.10 | 17.80 | 17.80 | 26.iC | 26.10 £.30 | 38.30 | 56.20 | 36.20 | S2.50
12.30 | veees IB.00 | ..., 26.L0 | ..... 38800 ..... 56.90 | ..... ©3.50
17,40 | 12.k0 5,20 | 18,20 | 26.70 | 26,70 | 39.20 | 39.2C | 57.60 | S57.60 | ©h4.5C
12,60 | «uuns Bho L., 27.10 | ..... 39.7C § ..., 52.3¢ | ..... “§.50
12,70 | 12.70 | 18.70 | 18.70 | 27.50 | 27.4C | L0.20 | 40.20 | 59.00 | 55.00 ;0.60
12.90 | ...-- 18.90 | ..... 27.70 | ..... Lo.TC0 | ... 59.70 ! ..... j7.6o
13.00 | 13.00 | 19.1¢ | 19,10 | 28.00 | 2€.00 | Li.20 | b1.20 60.50 | 60.L0 | 3E.70
13.20 | ...nn 19.30 | ..... 2840 | ..... Li.7o b ..... gr.20 | ..... £g.80
13.30 | 13.30 { 19.60 | 13.60 { 26.70 | 28.70 | k2,20 | L2.20 61.90 | 61.90 | 90.90
13.50 | ..-.. 15.80 § ..... 29.10 | ..... o701 ..., 62.60 | ..... 92.00
13.70 | 13.70 | 20.00 | 20.00 | 29.40 | 29.40 | L3.20 | 43.20 | 63.LO 63.450 | 93.10
13,801} ..... 20.30 | ..., 23.80 | ..... Ly.70] ..... 64.20 | ..... 9L, 20
1%.00 | .00| 20.50 | 20.50 | 30.10 { 30.10 { 4h.20 | LL.20 | €L.90 | €4.90 | 95.30

| .20 | ..... 20.80 | ..... 30.50 | ..... L.8o | ..... 65.70 | ..... | 96.50.
14.30 | 1k.30( 21.00 | 21,00} 3¢.90 | 30.90 | 45.30 | 45.30 | 66.50 | 66.50 | 97.60
L.so| ..... 21.30 | ..... N.20 | ..... bs.90 | ..... 67.30 | ... 98.80
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1.2.1.5 Initial-resistance tolerance. The initial-resistance tolerance 1ia.
identified by a single letier in accordance with table VI, For applicable
minimum resistance values see 3.1. '

TABIE VI. Initial-resistance tolerance.

Symbol Initial-resistance tolerance
: ~ Percent (%)
A==~ 0.05
B===-=- - - - : - 0.10
D ---- - - 0-50
Foosoeeoooe- 1.00

2. APPLICABLE DOCUMENTS

2.1 The following documents, of the issue in effect on date of invitation
for bids or request for proposal, form a part of this gpecification to the
extent specified herein.

SPECIFICATIONS
FEDERAL
P-D-680 ~ Dry Cleaning Solvent, o
TT-1-735 - Isopropyl Alcohol,
PPP-B-566 - Boxes, Folding, Paperboard.
PPP-B-£36 - Box, Fiberboard.
PPP-B-676 - Boxes, Setup e -
PPP-T-60 - Tape: Pressure-Sensitive Adhesive, Waterproof, for
Packaging.
PPP-T-76 - Tape, Pressure-Sensitive Adhesive, Paper (for Carton
Sealing).
MILITARY
MIL-P-116 - Preservation, Methods of.

{See supplement 1 for applicable detail specifications.)
STANDARDS
MILITARY

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

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

MIL-STD-202 - Test Methods for Electronic and Electrical Component

Parts.

W
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MIL-STD-810{USAF) - Enviorrmental Test Methods for Aerospace and
: ’ Ground Equirment. '
MIL—STD-lETG - Leads, Weldable, for Electronic Component Parts

{(Copies of specifications, atandards, drawings, end publications required by
suppliers in comnection with specific procurement functions should be obtained
from the procuring sctivity or as directed by the contracting officer.)

3. REQUIREMENTS

3.1 Detail requirements for individual resistor types. The individusl part
requirements shell be &3 specified herein and in eccordance with the epplicable
detail specifications. In the event of any conflict between requirements of this
specification and the detail specifice.cions, the latter shall govern (see 6.1).

3.2 Gualification. Resistors furnished under this specification shall bve &
product which hes been tested, &nd passed the quelification tests specified in
4.4, and has been listed on or approved for listing on the applicable gualified
products 1ist (see 6.2). In addition, the pericdic submission of groups A, B,
and C data to the qualifying activity, is required in order to retain qualifi-
cation (see 4.5.3).

3.3 Materisl. The materisl shall be as specified herein. However, when a
definite meterial is not specified, & materiaml shall be used which will enable
the resistors tc meet the performance requirements of this specification.
Acceptance or approvel of any constituent material shall not be construed &s a
guaranty of the acceptance of the finished product.

3.4 Design and construction. Resistors shall be of the design, construction,
and physical dimensions specified (see 3.1). The resistor assembly shall Te
protected by & coating or enclosure of molsture-resiastant insulating material -
which will withstand exposure to the humidity and temperature conditions
specified herein. Unless otherwise specified {see 3,1}, in order to minimize
inductance, resistors shall be wound by one of the following methods:

(a) Reverse pl-winding.
(v) Bifilar.
(¢) Ayrton-Perry.

3.4.1 Terminals,

3.4.1.1 Lug terminsls. Lug terminals shall be designed to permit the secure
crimping or hooking of 0.004-inch diameter (No. 1k AWG) wire and shall not depend
upon soldering for mechanical strength. :

3.4.1.2 Wire lesd terminals. Wire lead terminals shall be made of a aclid
conductor of the length &nd dimmeter specified, The termination of element to
terminal shall not depend on sclder or welding alcone to attain mechanical strength.

Source: https://assist.dla.mil -- Downloaded: 2016-11-03T720:18Z
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3.4.,1.2.1 Solderable terminals. Solderable leads shall be suitably treated
- to meet the requirements of soldersbility (see '3.8). When a tin lead solder
coating is used, the tin content shall range between 40 and 70 percent.

3.4.1.2.2 Weldsble wire leads (not epplicable to lug type). Weldmble leads
shall be type N-1 of MIL-SID-12716. The supplier shall verily by certification
that the wveldable leads meet all requirements of type N-1 of MEL-STD-1276.

3.4.2 Windings. Each resistor shall be wound with a conductor having no
joints, welds, or bonds within each terminated resistance element, except for a
splice at the midpoint of any bifilar winding and at end terminals.

3.4.2,1 Resistance wire. Resistance wire shall possess a substantially
uniform cross section of conductor and insulation, The vire shall be as free as
practicable from particles of impurity or other factors contributing to spot -~
weakness. The cross-sectiongl asrea of the wire shall be the meximum consistent
with other requirements of this specification., The supplier shall verify by
certification that the conductor nominal diameter shall in no cese be smaller
than 0.001 inch nominal (0.0009 inch absolute minimum diameter). Wire abrasion
is not permitted where the resistance wire 1s less than 0.002 inch nominal
{0.0018 absolute) dlameter.

3.4.3 Protective comting or enclosure. Resistor assemblies shall be protected
by a8 coating ox enclosure of moisture-resistent insulating material which shall
completely cover the exterior of the resistance element including cormections or

e terminations of the resistance element....This.material shall afford sdequate

protection against the effects of prolonged exposure to high humidities. The
protective coating or enclosure shall be such as to minimize the eatablishment of

leakage peths between the terminals, resulting from collection of moisture film
on the exterior surface of the resistor.

3.4.4 Impregnation., The impregnating compound shall not drip, run, or form
globules at any teuperature up to and including 145° C, regardless of the mounting
position of the resistor (see 4.6.13).

3.5 IC resistance., When resistors are tested as specified in L.6. 1, the dc
resistance snall be expressed in absolute ohms (see 1.2.1.4) and shall be within
the specified initiml resistance tolerance of the nominal resistance (see 1.2.1.5).

3.6 Short-time overload. When resistors are tested as specified in 4.6.3,
there shall be no evidence of arcing, burning, or charring. The change in
resistance shall not exceed the initial resiatance tolerance specified in the
type designation (see 1,2.1.5) or £(0.1 percent +0.05 ohm), whichever is smaller.

3.7 Temperature cycling. When resistors sre tested as specified in 4.6.4,
there BEEIE be no evidence of mechanical damage. The change in resistance shall
‘not exceed (0.2 percent +0.05 ohm).

3.8 Solderability (not appliceble to terminal type W). When resistors are
tested as specl n 4.6.5, ey s mee e applicable criteria for

terminal evaluation in the referenced test method.

Source: https://assist.dla.mil -- Downloaded: 2016-11-03T20:18Z
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3.9 Resistance to solvents. When resistors are tested ms specified In 4.6.6,
there ghall be no evidence of mechanicel damage and the mking shall remain
lepzible.

3.10 Insulation resistance. When resistors are tested as specified 1.n 4L.6.7,
't.he insulatliIon resistance shall be not less than 1,000 megoims.

3.1 Moisture resistance. When resistors are tested as specified in 4.6.8,
there shall be no evidence of breaking, cracking, spalling, or lcosening of
terminels or mounting hardware. The final ingulstion resistance shall be not less
than 100 megohws. The change in resistance between the initiel and final reasist-
ance measurements ahall not exceed *(1.0 percent +0.05 ohm) for styles RBTO and
RB71, and *(0.25 percent +0.05 otm) for all other styles.

3.12 Dielectrlc withstanding voitage. When resistors are tested as apecified
4.6.9, there shall be no evidence of flashover, mechenical dsmage, ercing, or
insulation breskdown. The change in resistance shall not exceed (0,05 percent

3.13 Terminsl atrength.

3.13.1 Lug-terminal resistors. When resistors are tested as specified In
4.6.10, the terminals shall remain securely fastened to the form resisting the
specified pull without demsge; the resistance element shall remain securely

“connected mechanically and eléctrically to the téerminals in such & manner that the™

normal movement of the terminels shell not result In sirain, wear, or damage 1o
the element, coating, or enclesure. The change in resistance shall not exceed
+(0.05 percent +0.05 ohm).

3.13.2 Wire-lead-terminal resistors. When resistors are tested as specified
in 4.6.10, there shell be no break in the wire-lead terminals; the resistance
element shall remain securely connected mechanically and electrically to the
terminals in such a manner that the normal movement of the terminals shall not
result in strain, wear, or damage to the element, coating, or enclosure. The
change in resistance shall not exceed +(0.05 percent +0.05 ohm).

‘3,14 Salt-water-immersion cycling. When resistors are tested as specified in
4.6.11, they shall withstand the five cycles of immersion without visible damage
to the coating, enclosure, or other peris of the resistor. The change in resist-
ance between the initial resistance measurement and any of the succeeding measure-
ments made at the end of each cycle shall not exceed +(0.25 percent +0.05 olm).

3.15 Life. When resistors are tested as specified in 4.6.12, there shall bé no
evidence of mechanical damage to the resistance element, coating, or enclosure.
The change in resistance between the initial resistance memssurement and any
succeeding messurement shall nc+ exceed (0.5 percent +0.05 ohm).

D 1L Dasdad PG T S Men resisto -

e RESIEVEIICE= L.:nnpc.r. QDU.IE CHRATECLET LS bit. wiLICLL 1 CDAD arc
apecified in 4.6.13, the- resistance-temperature chamcteristic referr
embient temperature of £5° C shall not exceed the value specified in table II.
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3.17 Low-temperature storage. When resistors are tested as specified in k.6.1k;
there shall be mo evidence of mechanicsl damage, The change in resiastance between
the initial and final resistance measurements at 25° : 5° C shall not exceed
+(0.2 percent +0.05 ohm).

3.18 Low-temperature operation. When resistors are tested as specified in
4.6.15, there shell be no evidence of mechanical damege. The change in resistance
between the initisl and final resistance measurements at 25°t5° C shall not

.. exceed 3(0.25 percent +0.05 otm).

3.19 High-temperature exposure. When resistors are tested as specified in
4.6.16, There shall be nc damage or loosening under a mounting bolt, where

[EH et =

spplicable. The change in resistance shall not exceed (0.5 percent +0.05 okm).

3.20 Shock, medium impact. When resistors are tested as specified In L.6.17,
there shall be no evidence of mechanical or electrical damage. The change iIn
resistance shall not exceed (0.1 percent +0.05 olm). There shall be.no
electrical discontinuity during the test.

3,21 Vibration, high fregquency. When resistors are tested as specified in
4.6.18, There shAll be no evidence of mechanical or electrical damage. The
change in resistance shall not exceed (0.1 percent +0.05 olm). There shall be
trical discontinuity during the test.
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3.22 Fungus. All external materials shall be non-nutrient to fungus growth
or shall be suitably treated to retard fungus growth. -The-suppller-shall-verify
by certification that all external materials are fungus resistant or shall test
the resistors asg specified in 4.6.19. There shall be no evidence of fungua
growth. . : :

3.23 Marking. Resistors shall be marked with the type designation (see 6.1),
and the menulecturer's name, trademark, or code symbol., If space permits, the
resistance value in absolute ohms, the initial resistance tolerance, the rated
or maximum voltage or the power rating, as applicable, shall also be marked.

There shall be no space between the symbols which comprise the type designation.

If lack of space requires 1it, the type designation shall be divided between the

resistance-temperature characteristic letter and the first digit of the resistance

value, as shown in the following example: . . .
RBOSCE

sl Ta S oY
LaJLy

Marking shall remain legible &t the end of all tests (see 3.9).

3,23.1 Designation marking of resistance values for ,05 percent resistance
tolerances. The designation of resistance values for resistance tolerances of
.05 percent, when used with nondecade resistance values shall be as follows:

RB5CE~ = = = = A
The nominal ohmic values shall
be marked below the broken line.
If two lines are used, the marking shall be below the bottom line.

Source: https://assist.dla.mil -- Downioaded: 2016-11-03T720:18Z2
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3.24 Workmanship. Resistors shall be processed 1in such @ manner as to be uni- s
form in quality end shall meet the requirements of 3,3 to 3.4.4, inel, 3.21, and 4
3.63.1 to 3.23.2, incl, as applicable, and shall be free from other defects that :
wi’ll affect 1ife, serviceability, or appearance,

3.24.1 Soldering. When soldering is employed, only substantislly noncorrosive
fluxes shall be used, unless it can be shown that corrosive elemente have been-
satisfactorily removed after soldering. Solder shall not be used primerily for
cbtaining mechanical atrength. Electrical connections shall be mechanically
secure before and electricelly continuous after soldering. In no case shall the
solder used, atart to melt at & temperature less than 180° C.

3.24.2 Welding and brazing. When welding or brazing is employed, the electrical
connections shall be mechanically secure and electrically continuous after weld-
ing or brazing. When brazing is empliyed, only substantielly noncorrosive fluxes
shall be used, unless it can be shown that corrosive elements have been satisfac-
torily removed after brazing.

k, QUALITY ASSURANCE PROVISIGCNS

L.) Responsibility for inspection.

L.1.1 Supplier. The supplier is responsible for the performance of all
inspection requirements as specified herein. Except &s otherwise specified, the
supplier may utilize his own or sny other inspection 1acilities end services
acceptable to the Government. Inspection records of the exsmination and tests
shall be kept complete and sveilable to the Goverrment &s specified in the y ‘)
contract or order. The Govermment reserves the right to perform eny of the .
inspections set forth in the specification where such inspections are deemed
necessary to assure supplies and services conform to prescribed requirements.

L.1.1.1 Test equipment and inspection facilities. Test equipment and
inspection facllities shall be of sufficient accuracy, quality, and quantity to
permit performance of the required Inspection. The supplier shall establish
calibration of inspectlion equipment to the satisfaction of the Government.

4.2 Classification of inspection. The examinetion and testing of resistors
shall be classified as follows: . : .
(a) Guelifiecation inspection (see L.b4).
(b) Quality conformance inspection (see L.5).
1. Inspection of product for delivery (see 4,5,1).
2. Inspection of preparation for delivery (see 4.5,2).

4.3 1Inspection conditions and precautions.

4.3.1 Conditions. Unless cinerwise specifiled herein, all inspection shall be
in accordance with the general requirements of MIL-STD-202.

4,3.2 Methods and precautions. Adequate precsutions shall be taken during
inspection to prevent condensation of moisture on resistors, except during the
rated moisture-resistance test. The theoretically calculated rated continucus
working voltage or the voltage equivalent to power rating (rated wattage) shall be

10 - ' L
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determined from the following formula:

E =V PR

where E = Rated dec, or root mean square (rms) ac continuous working
voltage at comercial line frequency and waveform. '
P = Power rating (see 3.1).
R = Nominal total resistance.

In no case shall the rated dc or rms (dc)'continuous working voltage be greater
than the applicable maximum value {see 3.1).

4.h Qualification inspection. Qualifiecation inspection shall be performed at
a laboratory 8cceptable to the Govermment (see 6.2).

4.4,1 Sample. The number of sample units comprising a .ample of resistors
to be submitted for qualification inspection shall be as speciflied in the appendix
of this specification.

L. k.2 Test routine. Sample units shall be subjected to the qualification
inspection specified in table VII, in the order shown. All costed or enclosed
sample units with exception of group IA samples shall be subjected to the in-
spection of group I. The remaining 30 coated or enclosed sample units shall thén
be divided as specified in table XV, for groups II to VI, inclusive, and subjected
to the inspection for their particular grcup. The 2 uncoated or unenclosed sample
units shall be subjected to the visual and mechanical examination of group VII

only,

543 Defectives. Defectives in excess of those allowed in table VII, shall
be cause for refusal to grant gqualification.

L.5 Quality conformance inspection.

4.5.1 Inspection of product for delivery. Inspection of product for delivery
shall consist of groups A, B, and C.

4.9.1.1 Inspection lot. An inspection lot, shall be as specified in MIL-STD-10S
as far as precticable and shall consist of all the resistors of the same style,
produced under essentially the same conditions and offered for inspection at one
time.. .. . - :

4.5.1.2 Rejected lots. If an inspection lot is rejected, the supplier may
withdraw the lot, rework it to correct the defects, or screen out the defective
units, as applicable, and reinspect. Such lots shall be separate from new lots
and shall be clearly identified as reinspected lots. Rejected lots shall be
inspected using tightened inspection.

%,5.1,3 Group A inspectién. Group A inspection shall consist of the examina-
tions and test specified in table VIII, and shall be made on the same set of
sample units, in the order shown.
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TABELE VII. Qualification inspection. : S

L
Examination or test Requirement Method Rumber of defectives )
peragraph . paregraph alloved 1
Certification requirements
f b
Wire disameter - - - - - = = - -| 3.4.2.1 .- == A ’
W.------..--_h3.22 . . h.6.19 - - ’
. Group 1 . 7 .
DC resistance c¢/= = = = - = = = 3.5 b.6.1
Visual and fcal
exapination 2/, 3/- - = - - = 3.1, 3.3 to 3.k.4,
inclusive, and
3.23 to 3.2k.2, 4.6.2 1
inelusive
Short-tinpe overloa.ﬂgé P 3.6 %.6.3
Teaperature cycling 2/ ... . 3.7 L.6.L
Group 1A
SolderabiiTfy 5/- = = = = = - - 3.8 4.6.5 1
Reslstance to solvents- - - - =| 3.9 - 4.6.6

Group II
Insulation reslstance - - - - - 3.
Moisture reaistance = « « - = - 3
Dielectric withstanding
VOItAZE « @ n = = = = « = = = 3.
- 3

g
E
E
i
e
?\0‘\
pé-o

Group TI1 y 2
Salt-waters raion cycling- - 3.14 L6
Dielectric withstanding . . 1
voltege b/- = = = = - = - - - 3.12 k.6.9 -
Terminal atrength - = = = - - - 3.13 k.6.10
Group IV
Life = = = o o = = o = - 2 - - 3.15 k.6,12 1
Groug v
Reaistance-temperature
charecteristic 2/ = = = = - = 3.16 k.6.13
Llov-temperature storage - - - - 3.17 L.6.1h 1
Low-temperature operation - - - 3.18 k.6.15
Righ-tewperature exposure - - - |  3.19 k6,16
Group V1
Shock, medlum t e - 3.20 4,6.17 0
Vivration, high freguency- . - - 3.2 4,6.18
Group VII
Visual and mec cal
exEnination = = = = = = = - - 3.1, 3.3 to 3.4.4, 4.6.2 0
inel, and 3.23 to .
3.2h.2, incl. ‘ J

1/Fatlure of a resistor in one or more tests of a group shall be charged as e single defective, "
2/Mopdestructive tests. ’

king shall be censidered defective only if the marking is 1llegible.

7/1311‘ test shall be performed not less than 10 minutes nor more than 30 minutes after the preceding test.
_ﬂlot. applicable to terminal type W,

12

Source: https://assist.dla.mil -- Downloaded: 2016-11-03T720:18Z
Check the source to verify that this is the current version before use.




.

TABLE VIII. Group & inspection.
AQL
(percent
Examination or test Requirement Method defective)
‘paragraph paragraph  Major | Minor
DC resistance - = - = = - = - = 3.5 4.6.1 1.0
Vigual and mechanical
examingtion:- - = = = = = = =] = = « = - 4.6.2
Body and mounting o ~ N
dimenaions« = = = = - - - 3.1 and 3.4 2 | ewme-e=-
Lug terminals - - - = = - = 3.1 and 3.4,1.1 [ ======~- 1.0 4.0
Marking « = = = = = = = = = 3.23 2= | eeam-usan
Workmanship - - - = = - = = 3.24 to 3.24.2 | ---e----
incl
4.,5.1.4 Group B inspection. OGroup B inspection shall consist of the tests
-+ ——-specified in table IX, in the order shown.-- e s
TABLE IX. Group B inspection.
Test . .Requirement Method
paragraph paragraph
Short-time overlogd - = = = = »~ = = 3.6 L.6.3
Temperature cycling - « = = = - - - 3.7 h.6.4

4.5.1.3.1 Sampling plan,

accordance wi

specified in table VIII.

MIL.-STD-105.

=105,

posaible, in proportion to the resistors in the inspection lot.

MIL-R-93D"

Statistical sampling and inspection shall be in

The acceptable gquality levels (AQL) shall be as
Msjor and minor defects shall be as defined in
Resistance values in the semples shall be representative, and vhere

4,5.1.4.1 Sampling plen. ‘The sampling plan shall be In accordance with

MIL-STD-105 for

-S-k inspection shall be used.

- = -\ —1,,

-gample Iinspection.

Pp—— R

R S

Disposition of 1le

o T A
Wiiub.

ﬂ oo T an

. pLE U
group B 1nspection and which are still within the initi

lot 18 accepted.

4.5.1.5 Group ¢ inspection.

I r-%
WH1CO LG8V

Unless otherwise specified herein,
The AQL shall be 4.0 (percent defective).

resistance tolerance
may be delivered on the contract or order, at the option of the supplier, 1f the

tions and tests specified In table XI, in the order shown.

4.5.1.5.1 Sampling plan.

Group C inspection shall consist of the examing-

L.s5.1. 5 1.1 Menthly. The following number of sample unliis shall be selected

nrior to the mnh+\n1\r +ng:+-lnn- npnnif'lnd in tabhle YT Prrron

-.-.l.-

aur

o L p—
ing the 2-week period prior

ER S

any one style listed in each group in table X which contains a style produced
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during the month. The style ‘selected shall have had a production greater than
1,000 units; if less than 1,000 units were produced, the style with the high=-

est. production shall then be selected, In subsequent monthly testing, preference . ®
in the selection of the resistor style shall be given to the style not tested

during the previous month: i

Sample units in :
" the same style - L Resistance value

R In a.ny high resistance value and made w:l.t.h
the smallest diameter wire. _
6+ oeeemem - In any resistance value nearest 10,000 ohms

in any diameter wire but of the same type
wire as for that of the highest resistance
value.

f o = memm-= = In any resistance value below 40.2 ohms.

TABLE X. Style groupings for monthly
and quarterly testing.

Style grouping
RB52 RBS4 RBOS RB70
RB53 KBS5 RB16 RET1
.. |®es57 | RBS6__ [ RB1T i

RBS8 cene RE18
RB59 vees RB1S

RBT2

RBT3

L.5,1.5.1.2 Quarterly. The following number of sample units shall be
in accordance with the method specified in 4.5.1.5.1.1, during the month prior
to the quarterly testing specified in table XI:

Sample units in

the same style Resistance value
U2 =@ - = e e - - x - In any high resistance value and made with the
. smallest diameter wire,
IR In 10,000 ohms or the value nearest to 10,000
chms . i
I ' In the lowest resistance value,
In addition, an additional 10 sample units of any resisitance value shall be

subjected to subgroup 4 tests.

4.5.1.5.1,3 Semiannually. Tae following sample units shall be selected during
the month prior to the semia.nnual testing specified in table XI.

4,5.1.5.2 Disposition of sample units. Sample units which have been subjected
to group C inspection shall not be delivered on the contract or order, except that |
the sample units which have been subjected to and have passed the monthly tests 1
i

may be delivered on the contract or order, at the option of the supplier,
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" TABLE KI.

Group C inspection.

MIL-R-93D -

Examinaticn or test

Requirement parsgraph

Method paragraph

Sunber of failures
8l lowed

_Temperature cyeling _/ ....... -

Monthly 18 aample units
DC resistance _7
Visual and mechanfcal exeminatio - -

Short-time overload Y el Y
Temperature cycling 1

Resiatance-temperature characteristic-

Low-temperature storage = - = - = = -
Low-temperature operation - - - = = -
High-temperature exposure = - = = = =

Quarterly - 64 sample units
Subgroup 1 - 18 sample units of highest
resistance value
DC resistance y .......... -

Visual and mechanical examination 1/ .
Short-time overload y ....... -
Temperature cycling }/ ....... -
Insulation resistance - « =« = = = = -
Moisture resistance « = = = = - - = -
Dielectric withstanding voltage - - -~
Terminal strength - = = - « = =~ = = -

Subgroup 2 - 18 sample units of highest
resistance value
C reuiamnce 1
1 :

Short-t.{m- overload —/ -------

Salt-water-immeraicn cycling- = = - -
Dielectric withstanding voltage - - -
Terminal atrength = = - = = = « = - -

Subgroup 3 - 17 sample units {6-highest,

6-10,00G ohm or neerest to 10,000 |
ohm, E-lowest value)
DC resistance 1 -
Visual mnd mechanicel examination -

Short-time overload _1J ------- -
Temperature cycling _./= L I
Life - = =~ = = = ~ =
Subgroup 4 - 10 sample units
(any value)
S0lderability « = - = = = = @ « = - = =
Reaiatance to solvents - - « = = = - =
Semimnnually s & semple unita
DC reslstance _7 ...........
Visual and mechanical examination _/
Short-time overload y --------
Tempernture cycling y - ==

Shock, medium impact ==== = - - = = =

.Vibration, high frequency - - = = = =

\.ﬂ

radradrag
2 b ] O8O
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y‘l‘hia teat applicable only if the sample units have not been subjected to groups A and B inspection.
2/1¢ one failure occurs, an sdditional six sample units may be tested with no failures slloved.
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4.5.1.5.3 Noncompliance. If a sample fails to pass group C inapection, the
supplier shall take corrective action on the materials or processes, or both,
es warranted, and on all units of product which can be corrected and which were
marufactured under essentially the seme conditions, with essentially the same
materials, processes, etc, and which are considered subject to the same failure.
Acceptance of the product shall be discontinued until corrective action, accept-
able to the Goverrment, has been taken. After the corrective action has been
teken, group C inspection shall be repeated on additional sample units (211 in-
spection, or the inspection which the original sample failed, at the option of
the Goverrment). Groups A and B inspection may be reinstituted; however, final
acceptance shall be withheld until the group C reinspection has shown that the
corrective actlon was successful, In the event of failure after reinspection,
iInformation concerning the failure and the corrective action teken shall be
furnished to the contracting officer.

4L.5.2 Inspection of preparation for delivery. Sample items and packs shall
be selected and inspected In eccordance with MIL-P-116, teble III, including
rough handling tests, to verify conformance with requirements in section 5 of
this specification.

k.5.3 Retention of qualification. In order to retain qualification, the
supplier shall forward vie the goverrment inspector at 6-month intervals, to the
activity responsible for qualification, a summary of the results of groups A and
B tests, indicating as a minimum the number of lots which passed and the number
vwhich falled, and a summary of the results of group C tests, including the
number and type of any part failures. The sumary shsll include those tests
performed during that 6-month period. If the summary of the test results in-
dicates nonconformance with specification regquirements, action will be taken to
remove the falling product from the qualified products list. Failure to submit
the summary will result in loss or qualification for that product. In addition
to the periodic submission of inspection data, the supplier shall immediately
notify the qualifying activity at eny time during the 6-month period that the
inspection data indicates failure of the qualified product to meet the require-
ments of the gpecification. In the event no product has been submitted under
the specification during the 6-month period, a statement indicating the condition
shall be forwarded to the qualifying activity in the manner indicated sbove.

4.6 Methods of examinsticn and test.

bh.6.1 "IC resistence (see 3.5). Resistors shall be tested in accordance with
method 303 of MIL-STD-202., The following details and exceptions shall apply:

(a) Memswring apparatus - Bridges. ) ' .

(v) Limit of error of measuring apparatus - One-fourth of the specified
initial-resistance tolerance or 0.1 percent, whichever 1s less,
+0.002 ohm,

(c) Test voltage - Measurements of resistance shall be made by using
the test voltages specified in table XII. The test voltege chosen,
whether it is the maximum or & lower voltage which would still
provide the sensitivity required, shall be applied across the
terminals of the resistor. This same voltage shall be used
vhenever & subsequent resistance measurement is made.
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. (&) Points of application of test voltsge for initiml-resistance-
' ’ tolerance measurement:
(1) Wire-lead-terminal resistors of 10 olms and less - 3/8 % 1/16
a inch from the end of the body.
- (2) Lug-terminal resistors of 10 olms and less -~ From the center
: - of the hole of the lug terminal.
{e) Temperature-The dc resistance tests specified in group I of table
4 ~ VII, in table VIII, and in the monthly, quarterly, and semiannual
‘ groups of table XTI shall be measured at 25° % 2° C. For all other
tests, unless otherwise specified herein, the temperature at which
subsequent and final resistance measurements are made in each test
shall be within 2° C of the temperature at which the first re-
sistance measurement was made.

TABLE XIX. DC resistance test voltages.

Resistance, nominal 1/2 watt and grester Less than
1/2 watt
Chms Yolts Volts
Iess than 1 ohm = = = = = = = = = = = = =~ 0.1 0.0%
1 to 9.999, inel - - = - - - : 0.3 0.15
10 to 92.99, incl = = « - - = 1.0 1.0
100 to 999.9, inel - - = - « - 3.0 3.0
e diee 1,000 t0 9,999,  dnel - - - - = «| 10.0 3.0
: 10,000 to 99,999 inel = = = = =« - o ’ 30.0 10.0
100,000 and higher - = = = = =« = =« = 100.0 30.0
~ . .6.2 Visual and mechanical exsmination., Resistors shall be examined to

verify that the materials, design, construction, physical dimensions, marking and
workmanship are in accordance with the applicable requirements {see 3.1, 3.3 to
3.4.4, inclusive, and 3.23 to 3.24.2, inclusive),

4.6.3 Short-time overload., DC resistance shall be measured as specified in
b.6.1, Each resistor shall be subjected to a dc test potential equivalent to that
- calculated for twice the rated wattage, but not.to exceed twice the maximum
voltage specified (see 3.1), for 10 minutes under the following conditions:
{a} In free space, predicated on horizontal mounting with no object .
closer than 3 inches to the protective coating, except the mount~ .
ing base which will be not closer than 2 inches below the resistors.
~{b) In still air, with no circulation other than that created by the
heat of the resistors being operated.
Thirty *15 minutes after removal of the test potential, the de¢ resistance shall

again be measured as specified 4.6.1. Resistors shall then be examined for
evidence of arcing, burning, and charring (see 3.6).

17
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4.6.4 Temperature c'xclg% ésee 3.7). Resistors shall be tested in accordance
with me 0 ~-STD-202. e Tollowing details and exceptions shall -
apply: : T
{(a) Mounting - In such 8 manner ihai there is at least 1 inch of
free air space around each resistor, and in such a position
with respect to the air stremm that the mounting offers
substantially no obstructicn to the flow of air acrcas and
© around the resistors. .
(b} Memsurement before cycling - DC resistance shall be measured es
specified in L.6.1.
{c) Test condition letter - C.

(d) Climate chamber - The rate of temperature change within the climate

chamber shall be not less than 2° C per minute. The temperature
shall be maintained at each of the extreme temperatures by means
of circulating air. T.e air temperature shall be messured by a
suiteble method and as near the center of the group of resistors
as possible.

(e} When two climate chambers are used - The resistors may be trans-
ferred from one chamber to another, in which case they shall be
kept et room temperature for not less than 10 minutes and not

more than 15 minutes between exposures to the extreme temperatures.

{f) Measurement after cycling - Not less than 1 hour, but within a
' 2h-hour pericd after the last cycle, dec resistance shall be
measured .as.specified in 4.6.1.
(g) Exemination after test - Resistors shall be exXamihed for evidence
of mechanical damage.

4.6.,5 Soldersbility gsee 3.8). Resistors shall be tested in sccordance with
_method o -5 e following details shall apply: Both terminals
shall be tested. The terminals shall be dipped within 1/16 1nch of the body.

L.6.6 Resistance to solvents {see 3.9). The resistors shell be subjected to
3 immersions of 1 minute ¥ 10 seconds duration each, in the following solvent
solution by volume &t room ambient temperature.

1 part isopropyl alcohol (TT-I-735 grade A).

3 parts-mineral spirit (P-D-680).
Inmediately following each immersion and while wet, the ress .ors shall be
brushed 10 strokes with a common hard bristle toothbrush. Arter the final

immersion and brushing, resistors shall be allowed to dry. When dry, the resistors

shall be examined for legibility of marking and mechanicel demege.

4.6.7 Insulstion resistance (see 3.10g. Resistors shall be tested in
accordance method of -STD- . The following details and exceptions -

ghall apply: : )

(a) Special preperations - As specified in 4.6.9(s).

b) Test condition ietter - A or B, whichever is practicable.

(¢) Points of measurement - Between the resistor terminals
connected together and the mounting strap.
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L.6.8 Moisture resistance (see 3.11). Resistors shall be tested in accordance
with me -
apply:

[2) . e folloving detsils and exceptions shall

{a) Mounting:

(1) Ilug.terminal resistors - Verticaelly with the usual
| munting hardware.

'(2) Wire-lead-terminal resistors - Soldered by their leads to

rigid mounts or terminal lugs. The spacing of the mounts
or terminal lugs shall be such that the length of each
resistor lead is approximately 3/8 inch when measured

from the edge of the supporting terminal to the resistor
. body. Ome-half of the specimens shall be covered with a
V-shaped metal strap whose width is such that the resistor
shall not extend more than 1/32 inch beyord the edge of the
strap. The strep shall be made of a corroslon.resistant
metal and shell be kept in contsct with the registor body
by supporting the body as indicated on figure 1, with & non-
conducting, noncorrosive support whose width is less than that
of the body and which will not act a5 a moisture tray. The
mounting straps may be individual for each resistor or
continuous for all resistors.

{b) Initial measurements - Immediately following the initial drying

period, the dc resistance shall be measured as specified in

4.6.1. The insulmation resistance shall then be measured between

the resistor terminals connected together and the mounting hard-

vare, usi,ng a dc potential of spproximately 100 Vvolta with the "~

_.__;.n..r o mmmmis e n A +l~. i riey
POSITLL side connectaed to the terminals,

A
RESISTOR
BODY.

-—A SUPPORT
CROSS SECTION A-A’

FIGURE 1. Mounting strap for wire-lead-termina}l resiastors.
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()

(a)

(e)

Polarization and loading voitage - The resistors shall be
divided into two equal groups; one group shall be subjected
t0 polerization and the other group to load.

(1) Polarization - During steps 1 to 6, inclusive, a 100-volt

dc potential shall be applied with the positive lead
‘connected to the resistor terminals tiled together, snd -
the negative lead connected to the mounting hardware or
polarizing straps, as applicable.
(2) Loading voltage - During the first 2 hours of steps 1 and k4,
g dc test potential equivalent to 100-percent rated waiiage
but not exceeding the meximum reted voltage shall be applied
to the resistors. Where potential to ground is over 250
volts, supplementary insulation shall be provided (see 20.1.3).
Final measurements - Upon completion of step 6 of the final cycle,
the resistors shall be conditioned at a temperature of 25°t2° C
and st 2 relative humidity of 90 to 95 percent for a period of
1-1/2 to 3-1/2 hours. After conditioning, the resistors shall
be removed from the chamber and within 1/2 hour, the dc resistance
and insulation resistance shall be measured as specified in 4.6.1
and 4.6.7 respectively. Wiping and forced air drying prier to
measurement is not allowed. The subsequent bL- to Zh~hour
conditioning period and measurements do not apply.
Fxaminations after test - Resistors shall be examined for evidence
of bresking, @rgcking, spalling, and loosening of terminals and
mounting hardware.

4.6.9 Dielectric withstanding voltage (see 3.12). This test shall be performed

(a)

not less than 10 minutes, nor more tnan 30 minutes, after the preceding test.
Resistors shall be tested in accordance with method 301 of MIL.STD-202. The
following details and exceptions shall apply:

Special preparations:

(1) Lug-terminal resistors - Resistors shall be mounted, without
supplementary insulation, between twc metal plates normal
to the horizontal axis of the resistor, one plate at each
end held firmly against the end of the resistor core by a
throughbolt. The plates shall be of sufficient size to

extend beyond the resistor terminal extremities.

(2} Wire-lead-terminal resistors - Resistors shall be clamped in
the trough of a 90° metallic V.block of such size that the
body of the resistor does not extend beyond the extremities
of the block. The resistor leads shall be so positioned
that one of the points of contact of the periphery of the
resistor with the V-block is the point at which the distance
from the surface of the resistor leads to the periphery of
the resistor body is & minimum. The minimum distance to the
periphery of the resistor body shall be measured from the
point of emergence of the resistor lead.
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(b) 1Initial measurement - dc resistance shall be measured as’
specified in 4.6.1,

(¢) Magnitude of test voltage - 500 volts rms,

(a4} HNature of potential - An ac suppiy at commercial-line frequency

' and waveform,

(e} Duration of application of test voltage - 1 minute.:

(f) Rate of application of test voltage - The test voltage shall be
raised from zerc to 500 volts rms, as uniformly as practicable,
at & rate of approximately 100 volts rms per second,

{(g) Points of application of test voltage - Between the resistor
terminals connected. together and the mounting hardware, or the
V-block, as applicable,

{h} Measurement after test - DC resistance shall be measured as
specified in 4.6.9(g).

(1) Examinations after test - Resistors shall be examined for
evidence of flashover, mechanical damage, arcing, and
insulation breakdown.

4.6.9,1 Barometric pressure L duced). Resistors shall be tested in .ccordance
with method 105 of MIL-STD-202. The following details and excepti ons shall

apply:

_ (a) Method of mounting - As specified in 4.6,9.(a).
.- (v) Initiad) measurement - DC resistance shall be measured as
specified in 4.6.1.
(c¢) Test condition letter - D.
{(d) Test voltages during sublection to reduced pressure - 200 volts.
(e) Nature of potential - As specified in L.6.9(d).
(f) Duration of application of test voltage - 5 seconds.

Rate of application - 100 volts per second.
Points of nnn'l‘lr\nfﬁnn of test voltage - As gpecified in L. 6

)

) .
i) Measurement after test - DC resistance shall be memsured as

)

specified in L.6,1.
Examinations after test - As specified in 4.6.9(1).

4,6,10 Terminal strength gsee 3.13). Resistors shall Ye tested in accordance
with method 211 of MIL-STD=-202. The following details and exceptions shall apply:
{a) Test condition letters - A and D, {Pull test and twist test,
respectively.) Applied force (A) - 4-1/2 pounds. Resistor
clamped by 1 lead and force applied to other lead.
(v) Measurement before and after test -~ DC resistance shall. be
measured as specified in 4.6.1.

L,6.11 Salt-uater-immersion cycling !3.1 ).

4,6,11.1 Salt water bath. The salt water baths specified herein shall contain
common table salt, The baths shall be of sufficient volume to maintain relatively
constant temperature for the duretion of the tests.

4.6.11.2 First day's cyeling, Resistors shall be placed in & dry oven
maintained at a -emperature of 85°:2° ¢, The rated or mexinum de voltage,
whichever is smaller, shall be applied_for 1 hour. Within 1/2 hour or as soon
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as the resistors have stabilized after removal of this voltage, the dc recistance
shall be mensured &8s specified in 4.6.1 while the resistors are in the oven.
Upon completion of this measurement, the rated or meximum dc voltage shall again
be spplied to the reslistors for } hour while they are in the oven maintained at
8 temperature of 55°t2°C, Within 5 seconds after removal of this voltage,
resistors shall be taken from the oven and immersed for a period of 1 hour In a
saturated salt weter bath maintained &t a temperature of 85°42° C. Within 5
seconds after removel from this bath, resistors shall be Immersed for a period
of 1 hour in snother saturated salt water bath maintained at a temperature of

0° *2° C. Resistors shall then be thoroughly and quickly washed in tap weter

and g]_l surfaces wiped or air blested clean and dry. The resistors shall again
be placed in the oven maintained &t a temperature of 85°t2° C and operated at the
rated or maximm dc voltage for 1 hour. Within 1/2 hour or es soon as the
reslstors heve stebilized after removal of thia voltage, the dc resistance shall
be measured as specified in U4.6.1 while the resistors are in the oven.

k.6.11.3 Condition%\%'g between dailly cycles., After each day's final cycle,
reaistors 8 e Ieft overnight In the oven meintained at a temperature of
85°4+2° ¢ with no voltage applied. In no case shall this conditioning period
exceed 24 hours,

L,.6.11.4 Subsequent cycling.  The rated or maXimum dc voltage shall be applied
to the reaistors for I hour while they sre in the oven maintained at a temperature
of 85°¢2°-C. Within 5 seconds after removal of this voltage, resistors shall be
taken from the oven and immersed for a period of 1 hour in a satureted salt weter
bath maintained st a temperature of 85°42° C. Within 5 seconds after removal
from this bath, resistors shall be immersed for e period of 1 hour in another
saturated salt weter bath maintained at a temperature of G° +§ C. Reglstora

"shall then be thoroughly and guickly washed In tep water and all surfaces wiped
or air blasted clean and dry. The reslstore ahall again be placed in the oven
maintained at a temperature of 85°:2°C. and operated at the rated or meximum dc
voltage for 1 hour. Within 1/2 hour or es soon as the resistors have stebllized
after removal of thia voltage, the dc¢ resistance shall be measured as specifiled
in 4.6.1 while the resistors are in the oven. This cycle shell be repeated to &
total of five cycles. Resistors shall then be examined for evidence of damage.

4.6.12 1Llife (see 3.15}. Resistors shaell be tested in accordance with method
108 of MIL- e following details and exceptions shall apply:
(a) “Method of mounting:

(1) Lug~terminal resistors - Supported by wire leads, each
approximetely 1 inch in length.

{2) Wire-lead-terminal resistors - Supported by their t.erminals:
axial-lead resistors at a point 1 inch from the resistor
body; printed-circuit resistors at a point 3/ inch from
the resistor body, Reaistors shall be so arranged that the
temperature of any one resistor shall not eppreciably
influence the temperature of eny other reaistor. There
shall be no undue draft over the resiastors.
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(v) Test temperature and tolerance - 125°t5° C.

(¢) Initial measurement - IC resistance shall be measured at a
temperature of 125°45° C after temperature stabilization and
within 8 hours of exposure of the reslistors to this temperature

(d) Operating conditions - Rated or maximm dc continuous working
voltage shall be applied intermittently, 1-1/2 hours on and
1/2 hours off for 1,500 hours, at the test temperature. Each
resistor shall dissipate rated wattage but shall not exceed
maximm voltage. Adequate precaution shall be takern to
maintain constant voltege on the resistor.

{e) Test condition letter - E.

{£f) Measurements during test - While the resistors are still in
the oven, the dc resistance shall be measured as specified in
4.6.1, at the end of the 1/2-hour off periods, after 503k,

10048, 250812, 500 Te°, TS0 *¥°, 1,000 18, 1,250 49 ama
1,500 +1&8 hours have elapaed.

(g) -'qmination sfter teat - Resistors shall be examined for
evidence of mechanical damage.

4.6.13 Resistance~-temperature characteristic {see 3.16). Resistors shall be
tested in accordance wiih method J0L of MIL-31D-202., 1The following details .and — -
exceptions shall apply:

Test tempersture - In eccordance with table XIII.

TAELE XITI. Temperature for resistance-

_Lempemfure-cmﬁ?h‘ﬂc test.

Sequence . Temperature
°C

lccocmamacnmenn- 1/

Beeveommer--oe=l 2/0

3-csececee-an- 25

R R =55

pIIIIIiiIIIIi ye

e e e e e .. 1

T oo oo aeee=aa- 50

8 - - == .- - - - - T5

9 mmeemm el 2/105

10 « - 4 ¢ =« =« a2 m = =@ a == U

1/This temperature shall be considered the reference
temperature far each of the succeeding temperatures.
2/Not applicable to quality conformance inspection.

k. 6 14 Low-temperature storage (see 3. 1'?)

4,6.14.1 Mounting. Resistors shall be mounted by their normal mounting meens
end in such s manner that there is at least 1 inch of free air space around each
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resiastor, and in such & position with respect to the air stream that the mounting
offers substantially no obstructlion to the flow of air across and evound the
reisistors.

4.6,14,2 Procedure. DIC resistance shall be measured ms specified in 4.6.1.
Within 1 hour efter this meassurement, the resistors shall be pleced in a cold
chamber at room temperature., The temperature shsll then be gradually decreased

to =63° 4Q7 C within & period of not less than 3 hours. For quality conformance in-

apection only, and at the option of the suppller, the resistors may be placed in
the cold chamber when the chamber is alresdy at the extreme low temperature.
Twenty-four hours after the resistors have reasched this temperature, the tempera-
ture shall be gradually iIncreased to rocm tempersture within a period of not more
than 8 hours. The resistors shall be removed from the chamber end maintained at
& temperature of 25° £ 5° C for & period of approximately 24 hours; the de
resistance shall again be measured as specified in 4.6.1, Resistors shall then
be examined for evidence of mechanical damage.

4,6.15 Low=-tem ture operation (asee 3.18). Following the finel dc resistance
neasurcnert Bec TP Tn ToBTh-0 The TooTstors, mounted as specified in 4.6.1h. 1,
shall sgein be placed in a cold chambgg,at room temperature. The temperature
shall be gradunlly decreased to =-55° 'Eo C, within a period of not less than
1-1/z hours. For quality conformance inspection only, end at the option of the
supplier, the resistors may be placed in the cold chamber when the-chamber-is --- —
already at the extreme low temperature. After 1 hour of stabilization at this
temperature, full rated continuous working voltage as specified in 4,3,2 shall
be applied for 45 minutes. The reslators may be loaded individually or in
paraliel. Fifteen +5 minutes after the removal of voltege, the temperature in

=0
the chamber shall be graduslly incressed to¢ room temperature within & pericd of
not more than § hours. 7The resistors shall then be removed from the chamber and
mintained at 8 temperature of 25° + 5° C for e pericd of approximately 2& hours; -
the dc resistance shall agein be measured as apecified In 4.6.1. Resistors shall
then be examined for evidence of mechanical demege.

4.6.16 High-temperature exposure (see 3.19).

4.6.16.1 Mounting. Reaistors shall be mounted by their normel mounting means
and no soldering shall be uased.

4,6.16.2 Procedure. IC resistance shall be measured as specified in 4.6.1
at room ambient temperature. Resistors shall then be exposed to an ambient
temperature of 245° +5) C for 8 period of 24tk hours. Not less than 2 hours

after the end of the exposure period, the de resistance ghall again be measured
as specified in L.6.1 at room ambient temperature.

4.6.17 Sho~k, medium impact (see 3.20). Resistors shall be tested in accordance
with method -05 of MIL-STD-202. The following details and exceptions shall apply:
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{a) Special mounting means -~ Resistors shall be mounted in .
' relation to the test equipment in such e manner that
the gtresa applied ig in the direction which mnld be
considered most detrimental.
(1) Lug-terminal resistors - Resistors shall be mmtad in s
normal manner with the proper throughbolt on appropriate
Jig fixtures. A sugsested mounting fixture is shown on
figure 2. These fxtures shall be constructed in & menner
to insure that the points of the resistor-.mounting supports
will remain in a static condition with reference o the
shock table.
(2) Wire-lead-terminal resistors - Resistors shall be rigidly
mounted on appropriate jig fixtures with their bodles re-
strained from movement and their leads supported at a .
digtance of 1/4 inch from the resigtor body., These fixtures
shall be constructed in a manner to insure that the points
of the resistor-mounting supports will remain insa sta.tic
condition with reference to the shock table,

5

ALL DIMENSIONS iN INCHES

FIGURE 2. Suggested mounting { fixture for 1ug-termina.|.
Tesistors Tor shock and high- i?equency-vibration tests.
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= {b) Test leads - Teat leads used during this test shall be no
larger than AWG size 22 stranded wire, so thnt the influence
of the test lead on the resistor will be held to a minimgm,
The teat-lead length shall be no longer than necessary.
{c) Measurement before shock - DC resistance shall be measured as
specified in 4.6.1.

{d; Test condition letier - C.

e)  Number and direction of applied shocks motion - The reaietors
ehall be subjected to 5 shocks (total of 15 shocks) in each
of 3 mtually perpendicular planea. The initiml plane shall
pass through the resistor axis and terminals and the other
iwo planes shall be mutuanlly perpendicular.

(f) Measurement during shock - Each resistor shall be monitored to de--
termine electrical discontinuity by & method which shall at least
be sensitive enough to monitor or register, automatically, any
electrical discontinuity of 0.1 millisecond or greater duration.

{(g) Measurement after shock - DC resistance shall be measured as
specified in 4.6.1.-

(h}) Examination after test - Resistors shall be examined for evidence
of mechanical and electrical dsmage.

4.6.18 Vibra.tionE high frequency (see 3.21). Resistors shall be tested in

8CCOTUANCe W1Wl MewiOd Uk O MiLeSTD=eU2, ne IO.L-LUWIHE CI.EEE.lJ.S a.nu except.lons
shall apply:
(a.) Mounting of specimens - Resistors shall be mounted in relstion
_— to the test equipment in such a manner that the stress applied.. e e
is in the direction which would be considered most detrimental. :
(1) Lug-terminel resistors - Registors shall be mounted in a
normal manner with the proper throughbeolt on appropriste B
Jig fixtures. A suggested mounting fixture is shown on -
figure 2. These fixtures ghall be constructed in a manner .
t0 Insure that the points of the resistor-mounting
supporte will remain in a static condition with reference

b Al ardiaerd £ oman
U WIS Vi Ll \.ﬂ.ULC-

{2} Wire-lend-terminal resistors - Resistors shall be rigldly
- mounted on appropriate Jig fixtures with their vodiles
: restrained from movement and their leads supported at a
distance of 1/4 inch from the resistor body. These fixtures .
shall be constructed in a manner to insure that the points
of the resiator-mounting supports will remain in a static
) condition with reference to the vibration table.
(v) Test leads - Test leads used during this test shall be no larger
‘ than AWG size 22 stranded wire, so that the influence of the
test lesd on the resistor shall be held to a minimm. The

tast_land lanath shall ha nn 1ancer than nanassswvyw A chialdad

test-lecd length shell be no longer than necessary, A shiselded
cable, which may be necessary because of the field surrounding
the vibration table, shall be clamped to the resistor mounting

Jm'
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(c) Messurement before vibration - IC resistance shall be messured
as specified in 4.56.1.

{(d)}) Test condition letter - D.

(e) Motion - In each of three mutually perpendicular planes;

\ : . ) : " . the initisl plane shall pess through the resistor axis
: and terminals, and the other two planes shall be mutunlly
perpendicular. '

{(f) Measurements during vibration - Each resistor shall be monitored
to determine electrical discontinuity by a method that shall
at least be sensitive enough to monitor or register, tutomati-
cally, any electrical discontinuty of 0.1 millisecond or
greater duration.

(g) Measurement after vibration - DC resistance shall be measured as

' specified in 4.6.1. '

{h) Examination after test - Resistors shall be examined for evidence

of mechanical and electrical deamsge.

4,6.19 Fungus (see 3.22), Unless certification is provided, resistors shall
be tested In accordance with method 508, procedure II, of MIL-STD-810. Resistors
shall be examined for evidence of fungus growth.

5. PREPARATION FOR DELIVERY

T T 5.1 Preservation and peckaging. Preservation and peckaging shell be level
A or C, as specified {see 0.1},

- .\ 5.1.1 Level A.

5.%..1.1 Cleaning. Resistors shall be cleaned in accordsnce with MIL-P-116,
process C-1, . N

£.1.1.2 Drying. Resistors shall be dried in accordance with one or more of
the procedures listed in MIL-P-116. The procedure used shall not be injurious
to the item. : ’

5.1.1.3 Preservatiée application. None required.

5.1.1.4 Unit packaging. Unless otherwise specified, resistors shall be
adequately cushioned and individuslly packaged in sccordsnce with MIL-P-116
method 148, insuring compliance with the general (3.5.1) and physical protection
{3.6) requirements.

5.1.1.5 Intermediate packaging. Resistors, packaged as described in 5.1.1.k,
shall be plmeced in Intermediate containers conforming to PPP-B-566 or PPP.B.676.
Intermediate containers shall be uniform in size and shape, shall be of minimum
cube and tare, and shall contain multiples of five unit packages, not to exceed
100 packages or ten pounds, WNo intermediate packaging is required when the
total quantity shipped to a single destination is less than 100 units.

) 5.1.2 Level C, Resistors shall be preserved and packaged in a manner that
will afford adequate protection against corrosicn, deterioration, and physical
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damage during shipment from supply source to the first receiving activity for
inmediate use. This package may conform to the supplier's camercial practice
for retail distribution when such meets the requirements of this level.

L

5.2 Packing. Packing shall be level A, B, or C, as specified {see 6.1).

. 5.2,1 level A, The packaged item{s) shell be packed in fiberboard containers

conforming to PPP-B-636, weather resistant, style optional, special requirement,
In lieu of the closure and weterproof requirements in the appendix of PPP-B-636,
closures and vaterproofing shaell be eccomplished by sealing the center seams,
ends, edges, and menufacturer's Joints with waterproof tape, 2 inches wide,
conforming to PPP-T-60, Class 1 or PPP-T-76. Banding (reinforcement requirements)
shall be applied in accordance with the eppendix to PPP-B-636, using normetallie

or tape banding only.

5.2.2 Level B. The packeged item(s) shall be packed in fiberbosrd containers
conforming to0 PPP-B-636, class domestic, style and use requirements optional,
Closures shall be in accordance with the appendix, thereto.

5.2,3 Level C. The packaged item(s) shall be packed in a menner that will
afford adequate protection egainst demage during direct shipment from the
supply source to the first receiving activity for Irmmediate use. This pack
ahall ~onform tc the appliceble carrier rules and regulations and may be the
supplier's commercial prectice when such conforms to the requirements of this

level.

5.3 Marking (see 6.1)., In addition to eny special merking required by the
contract or order, each wnit package, intermediate and exterior contalners shall ;

be marked in dccordance with MIL-STD-129, . -

5.4 General. Exterior containers shall be of a mininmum tare and cube con-
sistent wiih Tthe protection required and shall contein equel quantities of
identical items to the greatest extent possible.

6. NOTES

6.1 Ordering data. Procurement documents should specify the following:

a e, mmber, and date of thia specification,

(v) Title, mmber, and date of the applicable detail specification,
and the complete type designation {see 1.2.1, 2.1, and 3.1).

(¢) Levels of preservation and packaging and pecking, and epplicable
marking {see section 5). _

(@) Methods of preservation and packaging of MIL-P-116, if other than
method IAB (see 5.1.1.4),

(e} Number of unit packages or type of container, if other than that
specified in 5.2,

6.1.1 Indirect shipments. The packaging, packing, end merking specified in
section S .- oniy to direct purcheses by or direct shimments t¢ the Govermment
and are not intended to apply to contracts or orders between the suppller and
.prime contracto: :
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&6.2 Qualification. With respect to products requiring qualification, swards
will be made only Tor such products as have, prior to the time get for opening
of bids, been tested and approved for inclusion In the applicable qualified
products 1ist whether or not such products have actually been so listed by thet
date., The attention of the suppliers is called to this requirement, and manu-
facturers are urged to arrange to have the producta that they propose to offer
to the Federal Govermment, tested for qualification, in order that they may be
eligible to be awarded contracts or orders for the products covered by this
specification. The activity responsible for the qualified products list is
U.5. Army Electronics Cormand; however, information pertaining to qualification
of prgducts may be obtained from the Defense Electronics Supply Center,
Directorate of Engineering Standardization (DESC-E), 1507 Wilmington Pike,
Dayton, Ohio 45hO1.

6.3 Dersting. The intention of this specificetion in covering temperature
rise is O 1imit the final resistor hotspot temperature to 145° C. However, if
it is desired to operate these resistors at an-ambient temperature greater than
125° C the resistors should be derated in accordamnce with figure 3.

100 fm—t

JY UNNEO PR

90

80

PERCENT OF RATED WATTAGE

\

1 ' ‘ \,——145"

30 40 50 60 70 80 90 100 0 120 130 140 150

AMBIENT TEMPERATURE IN DEGREES CENTIGRADE

FIGURE 3. Derating curve for high-smbient temperature.
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6.4. High frequency. Resistors should not be used in circuits where their ac
performence 1s of critical importance in the operation of such cireuits, unless
supplementary requirements are specified in the contract or order for controlling
th2 ac properties of the resistors involved. If supplementary requirements are
specified, no type designation should appear on the resistor (see 1.2,1 and 3.19).

6.5 Washers. All mounting weshers used for insulating purposes should be of
glazed ceramic meteriel, conforming to grade L-241, or better, of MIL-I-10,
"Insulating Materials, Electrical, Ceramic, Class L."

6.6 Mounting. It is suggested that wire-lead-terminal resistors be mounte&

by vwagtralning thoair hodiaa from movement whan shock or high-freguenecy vikrstion
oy TESRIRINLLg WACID D0CLLE 110N ROVEMEND Wheh SI0CK Or Dlgn=Irsquenty yaraiicon

forces of the magnitudes, enumerated in this specificetion, ere td be encountered.

6.7 Power rating. The power ratings of these resistors are conservative and
are approximately 50 percent of the corresponding commerciasl retings.

6.8 Selection and use Information. Equipment designers should refer to
MIL-STD-19%9, "Reslstors, Selection and Use of,"” for m selection of standard
resistor types and values for new equimment design. All application and use
information concerning these resistors are alsc provided in MIL-STD-1G9,

6.9.1 Resistance tolerance. Resistors identified under MIL-R-93C with an
initial resistance tolerance of *.025 percent (symbol C) mAy be replaced with. ..
resistors from this specification of +0.l1 percent, or *0.05 percent tolerances.

6.,9.2 Resistance temperature characterisitec. Resistors of characteristic

"E" (although difTerent In numerical value of resistance temperature characteristic

are interchangeavle with "E" characteristies resistors, under MIL-R-93C. 1In
addition, characteristics E, L, and M are superseded by cha.racteristlc "E'" of this
specification.

6.9.3 Characteristics and terminal. Resistors identified by temperature
characteristic and lead type symbol "C" of this specification, are Interchangeable
with reaistoras with characteristic “C" of MIL-R-93C. Temperature characteristic
"C" of this aspecification aupersedes chara.cteristics "A" and "C" of MIL-R-93B
and covers the temperature range of 125°C to 145° C specified .in MIL-R-GUUNA(USAF),

6.9.4 Supersession of styles. The styles in this specification supersede the
styles of superseded MIL-R-93C, 12 June 1961, "Resistors, Fixed, Wirewound
(Accurate}, General Specification for.", and MIL-R-%M&A(USAF) 20 July 1959,
"Registors, Fixed, Wirewound, Precision High Temperature General Specification
for." as listed in table XIV. °
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TABLE XIV. Supersession of styles.

MIL-R-93D MIL-R-93C/ MIL-R-93B MIL-R-GUlLA{ USAF)
L Style Supersedes style Supersedes style
RBS56 « = = = « | RB56 - » = = = = RB56 R
RB55 = = = = = RB55 - = = = = = RB55 _ AFRT 10
RBSL « - =« - =« | RBSk = = = = = = RB54 AFRT 11
RB53 = = = = = RB53 = = = = = = RB53 : AFRT 12
: RB52 - = - - - RBS2 = - = = - - RB52 AFRT 13
. RBS7 - = = = = RB57 = = == ~= | = ===+~ - .- : AFRT 14
RB5E - - - - - RB58 - = = = == | w o v o oecea- AFRT 15
RB59 » = = = = | RBS9 = = = = = = R _ AFRT 16
RBOB - = - - - RBOB = = = - - - ~ RBO9, EBLS AFRT 17
RB1E ~ = = = - RB1H - = = = = = RB1% . AFRT 18
RB17 = - = - = RB17 » = = = - = RB17 AFRT 19
RB1E - - - - - RR18 - = = = = = RE18 T e e - -
RBl19 ~ - - - - RB1G - = - = - « RB1S ----
RBTC =~ = = = = RB70 - - = = =~ - - - - - -
RBTl - - - - - RETL « = = = = = -- - - -
RE72 « + = = = . A - AFRT 20
RB73 - = =« - « e I AFRT 21

E/Resistors in this specification are mutually }nterchan3§able with resistora
of the same %ype designetion under MIL-R-93B (see £.9.3) and MIL-R-93C.

£.10 Changes from previous issue. Asterisks are not used in this revision
tc identify chenges with respect to the previous issue, due to the extensiveness
of the changes.

Custodisns: ‘ Preparing activity:
Army - EL ‘ Army - EL
Navy - SH . . - .

Air Force - 11

Review activitles:
Army, MI, MU, EL
Navy - SH, WP 7
Air Force - 11, 17, 85

User activities:
Army - MO
Navy - MC
Air Force - 14, 19
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APPENDTX

PROCEDURE FOR QUALIFICATION INSPECTION

10. SCOPE

10.1 'This appendix details the procedure for submission of samples, with
releated data for qualification inspection of resistors covered by this specifi.
cation. The procedure for extending qualification of the required sample to
other resistors covered by this specification is alsc cutlined herein,

20. SUBMISSION

20.1 Sample.

20.1.1 Single-type submlission. When qualification Is sought for a single
resistance value, & semple consisting of 4O coated or enclosed sample units and

2 uncoated or unenclosed sample units in the seme resistor style, and leed type,
shall be aubmitted.

20.1.2 Multiple-type submission. When qualification 1s sought for a resistance
renge, & semple consisting of BU coated or enclosed sample units and 2 uncoated or
unencloged sample units in the same resistor style, terminal type, and tightest Y e
tolersnce for which qualification is scught, shall be submitted together with a .
statement indicating the lowest resistance velue menufactured. The number of
sample units in groups II to VII, inclusive, of tablz VII and the applicable
resistance value ghall be as specified In table XV. When axial terminal type 'C"
| is submitted (ms 40 samples sbove): Qualification for type W' in the same style
may be granted when an additional 6 samples of type 'W" are subjected to groups I
and II of table VII. In a similar menner, type "C" may be qualified where "W"
18 submitted (as 40 samples ebove), with the submission of 16 edditional semples
of type "C" resistores to groups I, IA and II of table VII.
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L
TARLE XV. Number of sample units and resistance
ue Or e- ’ .
or 8 e

" Group No, of table VII Number of ¥y Resistance value
sample units
Conted or enclosed
1 10 Any value
1 6 Highest.
A 6 Highest.
TV o v v e e e e e e e e e e 3 Higheat.
3 10,000 olms or value nearest
10,000 ohms
2 " Highest.
v . e 2 10,000 ohms (wound with
same type wire as highesat
L reaistance vaiuej.
2 10 ohms 4/
vI . & 10,000 oms or value nearest
10,000 ohms. i
" Uncometed or unenclosed T i
VII 2 Highest.

~ Q'alzf cation cf both leads

"C'" and '"W" 1s posaible by a partial submission of

additional samples under 20.1.2.

gfane adgitional coated or enclosed sample unit of each resistance value shall
be submitted 1o permit substitution for the defective allowed in group I of

table VII,

§/!If the same coatings and meterials are not used for all resistance values and
tolerances within the same style, an additional submission shall be made for
each coating and materisl. The term "material” in this specification does not
apply to the resistance-wire element.

4/10 otms or = higher value, if this higher value is the minimum value for which

approval 1is sought._

)
A¥M)
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20.1.3 Supplementary insulation., Polytetrafluoroethylene washers 1/8 inch
thick shall be furnished by the supplier as supplementary insulation.

2¢.2 Test data. When examinations end tests are to be performed at a
Goverrment lsboratory,prior to submission, all sample units shall be subjected
to all of the examinations and tests indicated as nondestructive in table VII,
Each submission shall be accompanied by the test data obtained from these
examinations and tests. The performance of the destructive tests by the
supplier on & duplicete set of sample units 1s encouraged, mlthough not required.
All test data shall be submitted in duplicate,

20.3 Description of items. The supplier shall submit a detalled description
of the resistors being submitted for inspection, including materiels used for
the protective coating or enclosure and the type wire used in the reslistance
element.

30, EXTENT OF QUALIICATION

30.1 Single-type submission., Qualification shall be restricted to the resist-
ance value in the style and resistence tolerance submitted.

30.2 Multiple-type submission. The resistance range included in the qual:fi-
cation of any one resistor astyle eand terminal shall be between the highest resist-
ance value tested and the lowest resistance value for which qualification 1s
souyht, provided the seame materials are used within the range qualified. Quslifi-
cation of resistors by initial resistance tolerance shall qualify resistors of
the seme style and resistance range in any of the other initial resistance
tolerances as listed in table XVI provided the same coating, enclosure, and.
materials are used.

TABLE XVI. Extent of gqualification by tclerance.

. WIIT quallfy reslstance
Symbol Initiel resistance tolerance tolerance
A 0.05 percent A, B, D, F
B 0.1 percent B, D, F
D 0.5 percent D,
F 1.0 percent F
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