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NONPRECISION,
GENERAL SPECIFICATION FOR

This specification is approved for use by all Deps
ments and agencies of the Department of Defense.

1. SCOPE.

1.1 Scope. This specification covers the general requirements for multiturn, tesd-screw actuated and single
turn vire-wound, variasble resistors with a contact bearing uniformly over the entire surface of the entire
resistive element, wound Linearly, when positioned by an sctuster. These resistors sre capsbie of full loed
operation (Where maximue nesisienes is engeged) T @ EExTEU eEsvent tempereture of 85°C, end are suiteble for
continuous operation when properly derated, at a maximum temperature of 150°C (see figure 2). These resistors
have a resistance tolerance of 25 percent (see 3.1).

1.2 Classification.

1.2.1 Pert or identifying number (PIN). The PIN shall be in the following form and as specified (see 3.1
and 6.2):

RTI0 C 2 [ 102
T T ! T !
! ! ! | !
| | | |
i |
Style Resistance Temperature Terminals Resistance
{see 1.2.1.V) tesperature characteristic (see 1.2.1.4) (see 1.2.1.95)
characteristic (see 1.2.1.3)
(see 1.2.1.2)

. 1.2.1.1 Style. The style is identified by the two—letter symbol "RT* followed by a two-digit number. The
letters identify adjustment type, wire-wound, variable resistors and the number identifies the physical size.

1.2.1.2 Resistance temperature characteristic. The resistance temperature characteristic of the completed
resistor is identified by a single letter in sccordance with table I.
TABLE 1. Characteristics.
Maximum resistance Parts per million
Symbol temperature characteristic per °C {(ppm} 1/

in percent per °C 1/

c N NK 250

~ V.l

1/ Referred to an ambient temperature of 25°C.

Beneficial comments (recommendations, additions, deletions) and any pertinent data which may be of

use in improving this document should be addressed to: 2750 LOG/ESP Gentile Station, 1060 Hamilton
Street, Dayton, OH 45444-5400 by using the Standardization Document lmnrovement Proposal (DD Form 1426)

.......

appearing at the end of this document or by letter.
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1.2.1.3 Jemperature characteristic. The temperature characteristic is identified by a single digit
number in accordance with table 1.

TABLE I1. TYemperature characteristic.

Naximus resistance Parts per miltion
Symbol |temperature characteristic | per °C (ppm)

in percent per °C

°t
85 150

(o]
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1.2.1.4 Terminals. The terminals are identified by & single Letter in accordance with table III.

TABLE 111, Terminals.

Symbol Type of terminai

Flexible, insulated wire lLeads

Printad ~rirciiit nine
FTEineels CTiToMis pite

Printed cincuit pins (edge-mounted)
Printed circuit pins (edge-mounted, alternate configuration)

Printed circuit pins (staggered) |
}

<X € vr
i
NN N

Available only in essentially square styles. Pins extend from the edge
180° away trom the adjustment head and are paraliel to the longitudinal
axis of the adjustment screw.
Available only in essentially square styles. Pins extend from edge, 90°
away from the adjustment head, and are perpendicular to the longitudinal
axis of the adjustment screw.
Applicable onty to style RT12.
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1.2.1.5 Resistance. The nominal resistance value expressed in ohms is identified by a three-digit
number; the first two digits represent significant figures and the last digit specifies the number of zeros
to tgl‘leu The following are examples of symbols for recistance values:

CcLiow examples tance

A
100 = 10 ohms
101 = 100 ohms
102 = 1,000 ohms

1.2.1.6 Example of PIN. The PIN RT10C2P102 signifies:

RT10 - Adjustment type, wire-wound, variable resistor of the dimensions specified (see 3.1).
C - Having a resistance temperature characteristic of 0.005 percent (250 ppm) per °C.
2 - Having s temperature characteristic capable of operation at 85°C maximum and derated, at
150°C maximus (see 3.5).
P - Having printed circuit pins.
102 - Having a nominal total resistance value of 1,000 ochas.
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2. APPLICABLE DOCUMENTS
2.7 Governsent documents.
2.1.1 Specifications, standards, and handbooks. The following specifications, standards, and handbooks
form & part of this document to the extent specified herein. Unless otherwise specified, the issues of

these documents are those Listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATIONS
FEDERAL
@2~-5-5717 - Soider, Tin siioy; Lead-Tin aiioy; and Lead ailoy.
MILITARY
NIL-R-39015 - Resistors, Wire-wound (Lead Screw Actuated), Established Reliability, General
Specification for.
MIL-R-39032 - Resistors, Packaging of.
STANDARDS
MILITARY
MIL-STD-202 - Test Methods for Electronic and Electrical Component Parts.
MIL-STD-810 - Environmental Test Methods and Engineering Guidelines.

MIL-STD-1276 - Leads for Electronic Components.
MIL-STD-45662 Calibration Systems Requirements.

(Unless otherwise indicated, copies of federal and military specifications, standards, and handbooks
are available from the Standardization Documents Order Desk, Building 4D, Robins Avenue, Philadelphia, PA

LY=L EE I Ja"- VARRY
1781 =2U7% . J

2.3 Order of precedence. In the event of a conflict between the text of this document and the references

cited herein {-un-g;f for mssnciated detail cmr1f\r.!~|‘m=’ .?‘.evftp-rvm chee!sl or NS gt_qndnrds the text

of this document shall take precedence. Nothing in this specification, however, supersedes appl\cable Laws
and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Associated detail specifications. The individual item requirements shall be as specified herein and

in accordance with the applicable assoc applicable associated detail specification. In the event of a conflict between
requiresents of this specification and the associated detail specification, the latter shall govern (see
6.2).

2
3.2 oqualification. Resistors furnished under this specification shall be products uhi,ch are authorized

by the qualifying activity for listing on the applucable qualified products List at the time of award of

contract (see 4.4 and 6.3).

3.3 HMaterial. The material shall be as specified herein. However, when 2 definite saterial is not
m—aat tha ~f nce reaguiremsnts of

specified, & sateris!l shall be used vhich will enable the resistors tc mseet the perforssnce reguiresents

this specification. Acceptance or approval of any constituent material shall not be construed as a guaranty
of the acceptance of the finished product. Haterial which is nutrient for fungus shall not be used.

3.3.1 Plastic. Plastic laminates containing a cotton fabric base or plastic molding compounds containing
a cotton or wood flour filler shall not be used. When not machined, plastic material shall have smooth, or
polished surfaces., Surfaces that have not been sawed, cut, punched, or otherwise machined shall be smooth
as practicable in sccordance with good manufacturing practice.

3.3.2 Ferrous metals. Uniess specifically approved by the Government, the use of ferrous materisl, with
the exception of corrosion resistant steel and the resistance element material is prohibited.

3.4 Design and construction. Resistors shall be of the design, construction, and physical dimensions
specified (see 3.7).
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3.4.1 Resistance element. The resistance element shall be wound on 2 suitable fora which shall not char
or break down as a result of the tests specified herein. The element shall be a continuous unbroken lLength
of conductor without joints, or welds, except at the junction of resistor elesent end winding tersinals.

The wire shall possess a uniform cross-sectlonal area and in no case shall the absolute minisus diemeter be
less than 0.0008 inch, unless otherwise specified (see 3.7).

3.4.2 Protective housing or enclosure. The resistance element of completed resistors shall be protected

[ b i anam ol mamcama P TS s dabh abatl latdaly amicom &b PRV P, e S el o o

Oy @ NOUSING, OF SN SNTLOSUTNE, OF DOIn, wnicn SNdlL COmpLEleLy TOVEr Tne eXterior of the resistance elewent

The protective housing or enclosure shall be free from holes, fissures, chips, or other faults, and shall be

such as to minimize the establishment of Leakage paths betueen terminals, resulting from collection of
moisture film on the exterior surface of the housing or enclosure. If housing is made from aluminue allioy,

it shall be properly protected against corrosion and all fasteners shall be suitably plated. Unplated
copper alloy metals shall not be used in contact with aluminum.

3.4.3 Jerminals. Terminals shall be as specified in table 111. Connection of terminals to the

o -
resistance element shall be mechsnically strong. All terminals shall be fastened securely. Terminals s}

be protected by a corrosion-resistant metallic coating, and all terminals or exposed portions of insulated
wire shall be suitably treeted to facilitate soldering.

3.4.3.1 Terminal identification and circuit diagram.

3.4.3.1.17 Terminal identification.

3.6.3.1.1.1 Terminals P, U, X and Y. For terminals P, ¥, X, and Y type resistors, identification shall
be by one of two methods. The numerals designating terainal identification may be marked adjacent to the
terminals or the circuit diagram (see 3.4.3.1.2) may be used, provided that such identification clearly

indicates the applicable terminals.

3.4.3.1.1.2 JTersinal L.

color coded as shown on figure 1.

for OAn-Gnnl '
ermINaL o

3.4.3.1.2 Circuit diagram. The circuit diagram shall be marked on any surface of the resistor in a
legible manner, as shown on figure 1.

3.4.3.1.3 Legibility. Marking shall remain legible after all tests.
A "

1 3
YELLOW O \/Y\/‘ —O GREEN

T —==— CLOCKWISE
2
RED

FIGURE 1. Circuit diagram.

1
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3.4.3.2 sSolder dip (rerinning) leads. The manutacturer msy solder dip/retin the \
supplied to this specification provmoo the soider dip process has been approved by
t

The manufacturer shall msaintain a solder purity in accordance with table IV, during rocess.
fying activity approval. Approval of the solder dip process will be bssed on one of the

kY B B | e )
J.8.0.€.1 WmEL
S

following option

ve febe

A, Uhen the nr*unne[ lead finicsh nml\fund was hot solder d!n Lead finish 52 of MIL-STD-1276 (MOTE:
The 200 -icromch meximus thickneu is not apphc-bte) The menufacturer shall use the same solder
dip process for retinning as is used in the original manufacture of the product.

b. When the Lead ongimlly qualified was not hot solder dip
{a), spproval for the process to be used Tor solde

procedure:

8
-
[
-ty
©
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1) Thirty samnlae ~nf anv
Nis T L) SoemprlT3 T7 Sy

manufacturer's solder d
subjected to the dc resi

ip process. ollowing the solder dip process, the resistors are

p
stance test (and other group A electricals). No defects are aliowed.

(2) Ten of the 30 samples are then subjected to the solderability test. No defects are allowed.

(3) The remaining 20 samples are subjected to the resistance to soldering heat test followed by the
moisture resistance test. No defects are allowed.

TABLE 1v. Contamination Llimits.

Contamination | Tinning percent
by weight 1/

Copper 0.750
Gotd 0.500
Cadmium 0.010
Zinc 0.008
Aluminue 0.008
Antimony 0.500 |
Iron 0.020 |
Arsenic 0.030
Bismuth 0.250
Sitlver 0.750
Nickel 0.250

1/ This is & fixed percentage by

weight of the solder

a. After group A tests. Foliowing the soider dip/retinning process, the electrical measurements
required in group A, subgroup 1, tests shall be repeated on the lot. The group A, subgroup 1, lot
rejection criteria shall be used. Following thue tests, the manufacturer shall submit the lot to

mabel e ot ma omma

the group A W\UEI.DI\!L" test as wlflw in 4.6.2%.
b. As a corrective action if the lot fails the group A solderability test.

3.4.4 Securing of screw-thread assesbliez Screw-thread assemblies shall not loosen as a result of the
tests specified herein.

3.4.5 gpsratvr_ng shaft. The operating shaft shall be of corrosion-resistant material with the head
insutated from all el eeir—iea parts of the resistor. The operating shatt hesd shall be siotied as specitisd
(see 3.1)

3.4.6 contact ars: sssembly. Unifors contsct pressure on the resistance element shall be maintsined by
positive pressure and shall permit smooth electrical and mechanical control of the resistor over the entire

ts terminal throughout the entire

i
nd case.
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3.4.7 MNechanical limits.

3.4.7.1 Clutches (applicable only to sultiturn lead screw actuated units, uniess otherwise specified (see
3.1). Clutches shall be furnished to permit the contact arm to idle at either end of the resistance eiement

without electrical or mechanical malfunctions (see 3.13.2).

3.4.7.2 Stops (applicable to single turn units, unless otherwise specified (see 3.1). Stops employed to
Limit the wmechanical rotation of the contact ara assesbly may be part of, but shall not complete an
electrical circuit.

3.5 Power rating. The resistors shall have a power rating based on continuous full load operation at the
ambient temperature specified for the applicable characteristic (see 3.1 and table 11). The power rating is
dependent on the ability of the resistors to wmeet the Life requiremsents specified in 3.21. For temperatures
in excess of those specified, the load shall be derated as shown on figure 2. Power ratings as specified
(see 3.1) are applicable only when the maximum resistance is engaged in the circuit. When only a portion of
the resistance element is engaged in the circuit, the power rating is reduced in approximately the same
proportion as the resistance.
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FIGURE 2. Derating curve for high ambient temperatures.
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3.14. Thermsl shock. When resistors are tested as specified in 4.6.9, the change In total resistance
shall nat aveaad 2(1 narcant ¢+ 0 05 ghm) The chanae in getting stability chall not exceed 1 percent plus

SHate NHOL ERISTT =\Lv perisn ~ -2 RS . rere LR selll SI8DIL LY shall no SALSTE 1 PETLEnT Pus

the specified maximum resolution (see 3.71) and there shall be no electrical discontinuity or evidence of
mechanical damage.

3.15 Resistance temperature characteristic. When resistors are tested as specified in 4.6.10, the
resistance tesperature characteristic, at each of the test temperatures specified in tabie XI1i, referred to
an ambient temperature of 25°C, shall not exceed £0.005 percent per °C.

b ] £ Mo s obesmn moasadomman hao tantad ae anarnifiad sn 2 £ 11 rmeiatare shall maae *ha Sallaedma
2. 10 VOIBLUIT 1€ Ia\amiLT., i T ITOLEU @3 JPELITITU 11 S.U. 11, TTIIIIUID JMmFLL WCTL UIIT TULLUW
requiresents:
Total resistance.....................-.....Change shall not exceed (1 percent + 0.05 ohm).
Insuiation resistance...................... Shalt be not less than 100 megohas.
Visual examination...................... ... There shall be no evidence of mechanical damage.

3.17 Shock (specified pulse). When resistors are tested as specified in 4.6.12, the change in total
resistance shall not exceed =(1 percent + 0.05 ohm). The change in setting stability shall not exceed 1

percent nlus the snecified aatimm resolution (see 3 1), and there shall be no electrical discontinuity or

evidence of mechanical damage. T h

3.18 Vibration, high frequency. When resistors are tested as specified in 4.6.13, there shall be no
electrical discontinuity, end resistors shall meet the following requirements:

Setting stability.............. Change shall not exceed 1 percent plus the maximum specified
resolution (see 3.1).

Total resistance............... Change shall not exceed 2(1 percent +0.05 ohm).

Operating torque............... Shall not exceed 150 percent of the specified operating

torque (see 3.1).

Visual examination............. There shall be no evidence of mechanical damage.
3.19 Salt spray (corrosion). Uhen resistors are tested as specified in 4.6.14, there shall be no

\ appreciable corrosion.

tested as specified in 4.6.15, the change in total resistance shall not exceed (1 percent + 0.05 ohm
there shall be no evidence of mechanical damege.

3.20 Resistance to soldering heat (applicable to terminal types P, W, X, and Y only). When resistors are
)

3.217 Life. UWhen tested as specified in 4.6.16, resistors shall meet the following requirements:

Resistance between end terminals,

with the contact arm in the position
for -ett"\n nt-bilitv e ..... Change shall not exceed 2 percent plus the specified

maximum resolution (see 3.1) between the initial
measurements and each of the succeeding measurements.

i

-

Setting stability.......................... Change shall not exceed 2 percent plus the specified
maximum resclution {(ses 3.1).

Total resistance. .. ... ...... _....... ..... Change shall not exceed 2 percent.

Dielectric withstanding voltage

at (atmospheric pressure)._................. As specified in 3.11.

Operating torque. _ ... ... ... ................ Shall not exceed 150 percent of the specified operating
torque (see 3.1).

Visual examination......................... There shall be no evidence of mechanical damage.
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3.22 Low operating temperature. When resistors are tested as specified in 4.6.17, resistors shall meet
the following requiresents:

Setting stability.................... ..., Change shall not exceed 1 percent plus the specified
maximum resolution (see 3.1)

Operating TOrQUe. .. .....coiimninmniaann..ns shall not exceed 150 percent of the specified operating
torque (see 3.1).

Total resistance.............c.cooounio... Change shall not exceed (1 percent + 0.05 ohwm).

Visual exsmination......................... There shall be no evidence of mechanical damsge.

' 3.23 High _tempersture exposure. When resistors are tested as specified in 4.6.18, resistors shall meet
the following requirements:

Setting stabitity_ ... _........ ... .. .. ..., Change shall not exceed 1 percent plus the specified
maximum resolution (see 3.1).

Total resistance. . ... ..................... thange shall not exceed (1 percent + 0.05 ohm).

Opareating toRQUB. . ..ocveecieicnncneinnceens shall not excesd 150 percent of the apecified operating
torque.

Dielectric withstanding voltage

(at atmospheric pressure).................. As specified in 3.11.

Insulation resistance...................... Shall be not lLess than 1,000 megohms.

Visual examination...........cccovnvievnon.- There shall be no evidence of mechanical damage.

3.24 Rotational life. When resistors are tested as specified in 4.6.19, the change in total resistance
shall not exceed 22 percent, and there shall be no mechanical damage.

3.25 Terminal strength. When resistors are tested as specified in 4.6.20, there shall be no evidence of
mechanical damage, and resistors shall be electricatly continuous.

v 3.26 Solderability (applicable to terminal types P, W, X and Y only). When resistors are tested as
specified in 4.6.21, the dipped surface of the terminals shall be at Least 95 percent covered with a new,

smooth, continuous surface free froe pin holes. The remaining 5 percent of the tersinal surface may show
pin holes, voids, or rough spots. These shall not be concentrated in one area. Bare base metal and areas
vhere the solder dip has failed to cover the original coating are indications of poor solderasbility, and
shall be cause for failure. In case of dispute, the percentage of coverage with pinholes or M spots
shall be determined by actual meesurement of these areas, as compared to the total area.

3.27 1mmersion gmlwable to terminal types P, W, X, and Y only). When resistors are tested as

specified in 4.6.22, no continuous streas of bubbles shall emanate fro. any concentrated point of the
resistor. When resistors are subjected to the dye penetrant test, there shall be no evidence of dye in the
internal cavities.

3.28 Funqus. All external saterials shall be nonnutrient to fungus or shall be suitably treated to
retard fungus growth. The manufacturer shall verify by certification that all external materials are fungus
resistant or shall test resistors as specified in 4.6.23. There shall be no evidence of fungus growth on
the external surfaces.

3.29 nmarking. Resistors shall be marked with the PIN and the manufacturer's name or code symbol. The
circuit diegree shell be merked on the resistor s specified in 3.4.3.1. The location of the manufacturer's
code symbol shall at the discretion of the manufacturer. Marking shall remain Legible at the end of all
tests. There shall be no space between the symbols which comprise the PIN. If lack of space requires it,
the PIN may be placed on two lines or on separate surfaces. In this event, the PIN shall be divided between
the characteristic and terminal symbols, as shown in the following example:

RT10C2
P102
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3.30 workmenship. Resistors shall be processed in such a menner as to be unifors in quality, and shatl
meet the requirements of 3.1, 3.3 to 3.3.2 inclusive, and 3.4 to 3.4.7.2 inclusive, and 3.29 to 3.30.3 as

applicable, and shall be free from other defects that will affect Life, sermceab\hty, or appearance.

3.30.1 Riveting. When riveting is required, the operation shall be carefully performed to insure that
the rivets are tight and satisfactorily headed. Riveting shall not be used in assembling two or more
current carrying parts to an insulating material.

3.30.2 solder, flux, and soldering. Materials and processes for soft soldering shall be as specified in
3.30.2.1 to 3.30.2.3 inclusive.

.2.7 Soft soilder. Soft soider, when used for eiectrical connections, shail conform to composition

3.30.2.
sn60 of Q@@-s-571.
3.30.2.2 Flux and cleaning sgents. Flux for soldering electricel connections shall be resin or resin and

alcohol. No acid or ascid salts shall be permitted for pretinning of electrical connections, for tinning of
electrical connections, or for tinning or soldering of mechanical joints not used to complete electrical
circuits. In no case shall acid or acid salts be used where they come into contact with insulation
material. Where acid or acid salts are used, as permitted herein, they shall be completely neutralized and
removed immediately after use.

3.30.2.3 Process. Soldered connections shall be neat. There shall be no sharp points, rough spots, or
surfaces resulting fro= insufficient heating. The sclder shall feather cut to 2 thin eadge, indicating

proper flowing and wetting action, and shall not be crystallized, overheated, or underheated. The minimum
necessary amount of flux shall be used for electrical connections. Wherever practical, excess resin shall
be removed with a wire brush and a dry cloth. Any resulting loose flakes of resin shall be removed.

Insulation resistance material that has been subjected to heeting during the soldering operation shall be

PR e mto Loos oo o ebha b e bl oo

urm-agcu anu pare lestenw ll‘cl €10 snactL not n-vc LWSE"W

3.30.3 Welding and brazing. Where welding and brazing is employed, the electrical connections shall be
mechanically secure and gl_ggtr\rnllv continuous after uel_(_hng or hr:u:nng Uhere hr:ywng is E#&l&}'ﬁ, 9-’9'-‘/

substannally noncorrosive fluxes shal_l be used, unless it can be shown that corrosive elements have been
satisfactorily removed after brazing.

4.  QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract or purchase order, the
contractor is responsible for the performance of all inspection requirements (examinations and tests) as
specified herein. Except as otherwise specified in the contract or purchase order, the contractor may use
his own or any other facilities suitable for the perforuance of the inspection requirements specified
herein, unless d‘-sapprc'vw by the Government. The Government reserves the right to perform any of the
inspections set fourth in the specification where such inspections are deemed necessary 1o ensure supplies
and services conform to prescribed requirements.

4.1.1 Responsibility for compliance. All items shall meet all requirements of sections 3 and 5. The
inspections set forth in this specification shall become a part of the contractor's overall inspection
system or quality program. The absence of any inspection requirements in the specification shall not
relieve the contractor of the responsibﬂity of ensurmg that atl products or suppt\es submitted to the
Government for acceptance uwpuy with all requlreuen\s of the contract. a&ﬁlif@ iﬁsbééih‘)ﬁ, as part of
manufacturing operations, is an acceptable practice to ascertain conformance to requirements, however, this
does not authorize submission of known defective material, either indicated or actual, nor does it co-it
the Government to accept defective material.

4.1.2 Test equipment end inspection facilities. Test and measuring equipment and inspection facilities
of sufficient accuracy, quality, and quantity to permit performance of the required inspections shall be
established and maintained by the supplwer. The establishment and -aintenance of a calibration system to

ehatl o S oo b MY _CYN_ICLLD

control the accuracy of the measuring equipment shall be in accordance with MIL-STD-45882.

4.2 Classification of inspections. Inspection requirements specified herein are classified as follows:

a. Qualification inspection (see 4.4).
b. Quality conformance inspection (see 4.5).

4.3 Inspection conditions. Unless otherwise specified herein, all inspections shall be performed in
accordance with the test conditions specified in the "GENERAL REQUIREMENTS" of MIL-STD-202.

-
(@]
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4.4 Qualification inspection. GQualification inspection shall be performed at a laboratory acceptable to
the 6overnment (see 6.3) on sample units produced with equipment and procedures norsally used in production.

e. samle units of any terminsl type shall be subjected to the qualification
ble Vv, in the order shown. Thirty enclosed sasple units sh 3
impoction of group 1. The ssmuple shall then be divided equally into five groups of s

or
’

groups 11 to V1, inclusive, and subjected to the inspection for their particular group. The remaining three
enclosed sample units shall be subjected to the inspection of group VII only. The two enclesed samnle units

shall be subjected “l; to the vuu;r;nd mh-mul cxa-imtlon of group x. Ten u-ple units shatl be
subjected to group Viii. Quaiification sheil be extended to other terminai types oif the same siyie by
submission of samples to additional testing in accordance with table XIV.

L £ X Cailismas Failiimaa t;m aveccs of obhoee mlloiadd <o Sahla W ahall ha saiiea Fam madiiaal 0a acams
S.%.0 FaiuTes. r@Viures RCESS U1 UHIOST SUiGWeU TN T8OLE VvV SNaiLl of CaUSS TOr MelTusa. 0 grant
qualification.

4.4.4 Retention of aualification. In order to retain qualification, the supplier shall forward via the

Government inspector at 6~-month intervals, to the qulhfying activity responsible for qualification, a
summary of the resuits of grolips A and B tests, indicating as a minimum the number of iots which heve passed
and the number of lots that have failed, and a summary of the results of group C tests, including the number
and type of any uvlmo The summary shett include those tests perfor-ed during the &-month ponod. If

PPy cS mamma oo e S PPy

.y et oAl _a e e o PP}
tlw ‘_'] Ul lllC tests WG ICales NonconTormance 'll.' p'cu luklm vr:quuc-cnl.:, ll‘ l‘r correct lv' acTion

as specified in 4.5.2.1.4 has been taken, action will be taken to remove the failing product from the
qualified products List. Failure to submit the summary will resutt in loss of quatification for that

product. In addition to the periodic submission of inspection data, the supplier shall !___l_i‘lgtgl_v mfifv

the qualifying activity at any time during the 6-month period that the inspection data indicates fa'llure of
the qualified product to meet the requirements of the specification. In the event no product has been

submitted under the specification during the 6-month period, a statement indicating this condition shall be
forwarded to the qualifying activity in the manner indicated above. Ffor alternate requirements, see 4.5.3.

1"
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TABLE V. Qualification inspection. 1/

Inspection Requirement Method Number of
paragraph paragraph failures allowed 2/
Visual and mechanical examination 3/ 4/ |3.1, 3.3 t0 3.3.2,| 4.6.1 —_
3.4 t0 3.4.3,
34,4 t0 3.4.7
inct, 3.29 to
Group 1 3.30.3 inct.
Total resistance &/ 3.7.1 4.6.2.1
Continuity &/ 3.8 4.6.3
Actual effective electirical travel &/ 3.9 4.6.4 (o]
Absolute minimum resistance &/ 3.7.2 4.6.2.2
End resistance &4/ 3.7.3 4.6.2.3
Peak noise &/ 3.0 4.6.5
Dielectric withstanding voltage &/ Iin 4.6.6
Insulation resistance &4/ 3.2 4.6.7
Torque &/ 3.13 4.6.8
Thermal shock &/ 3.1 4.6.9
Sroup 11 ) )
Resistance temperature characteristic &/ 3.15 4.6.10 !
Moisture resistance 3.16 4.6.1 1 |
Peak noise 3.10 4.6.5 I
Group 111 -/ |
Shock (specified pulse) 3.17 4.6.12 |
[V SR A2 &£ z a0 7 £ A2 1
vioration, nign srequency <. 10 8.0.10 ]
Peak noise 3.10 4.6.5 1 |
Salt spray (corrosion) 3.19 4. 6.14 |
— !
Group 1V i |
Resistance to soldering heat i
(applicable to terminal types - | 2
P, W, X, and Y only) 3.20 4£.6.15 | |
Life 3.21 4.6.16 |1 |
Peak noise 3.10 4.6.5 | |
—
Groun V —_—
— '
Low temperature operation 3.22 4.6.17
High temperature exposure 3.23 4£.6.18 |1
Peak noise 3.10 4.6.5 !
i
Group Vi —_
Rotational life 3.24 4.6.19 |
Pesk noise 3.10 4.6.5 1 1
Tarminal etrannth 2 26 L & 2N | |
Terminal strength 3.2% 4£.6.20 | |
| 1
Group VII
Solderability (applicable to terminal —
types P, W, X, and Y only) 3.26 4.6.21 |
i
lmmersion (applicable to terminal | O
types P, W, X, and Y only) 3.27 -- §6.22 l
—
Group VI1I
Fungus 3.28 4.6.23 (s}

/ See table X.

failure of a single resistor in one or more tests of a group shall be charged as a single
failure.

Rarking shait be considered defective only if the warking is iitegibte. #Harking shall
remain legible at the end of all tests. Marking is not applticable to unenclosed resistors.
Nondestructive test.

1w N
. ~

i
~
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4.5 Quality conforsance inspection.

4.5.1 Inspection of product tor delivery. Ilnspection of product for delivery shall consist of groups A
and B inspection. Except as specified in 4.5.2.1.4, delivery of products which have passed the groups A and

B inspection shall not be delayed pending the resutts of group C inspection.

4.5.1.1 Inspection Lot. An inspection lot, as far as practicable, shall consist of all resistors of the
same style and terminal construction, regardless of the resistance value, produced under essentially the
same conditions, and offered for inspection at one time.

4.5.1.2 Group A inspection. Group A inspection shall be as specified in table VI. The tests shall be
conducted in the order shown.

4.5.1.2.1 Ssmpling plan.

4.5.1.2.1.1 Subgroup 1. A sample of parts from each inspection lot shall be randomly selected in
accordance with table VII. 1f one or more defects are found, the Lot shall be screened and defectives
removed. After screening and removal of defectives, a nev sample of parts shall be randoaly selected in
accordance with table VII. If one or more defects are found in this second sample, the Lot shall be
rejected and shall not be supplied to this specification.

TABLE VI. Group A ingpection. 1/

Inspection Requirement Method Sampling
paragraph paragraph plan

Subqgr 1 See
Total resistance 3.7.1 4.6.2.1 4.5.1.2.1.1
Continuity 3.8 4.6.3
Absolute minimum resistance 3.7.2 4.6.2.2
End resistance 3.7.3 4.6.2.3
Peak noise 3.10 4.6.5

Subgroup 2 See

vVisual and mechanical examination{3.1, 3.3 to 4.6.1 4.5.1.2.1.2
3.64.3, 3.4.4
to 3.4.7 incl,
3.29 t0 3.30.3
Subgroup 3 See
Solderability (applicable to 3.26 4.6.21 4.5.1.2.1.3
terminal types P, W, X, and
Y only)
Subgr 4 See
lmmersion (applicable to terminal 3.27 4.6.22 4.5.1.2.1.4

types P, S, W, and Y only)

- }
1/ Marking defects shall be charged only for illegible, incorrect, or
incomplete marking. Any subsequent electrical defect shall not be
charged as a marking defect.

4.5.1.2.1.2 Subgroup 2. A sssple of parts from each inspection Lot shall be randomly selected in
accordance with table VII. If one or more defects are found, the Lot shall be screened and defectives
removed. After screening and removal of defectives, 1 nev sample of parts shall be randomly selected in
accordance with table ViI. 1f one or more defects are found in the second sample, the Lot shall be rejected
and shall not be supplied to this specification.

4£.5.1.2.1.3 Subgroup 3 (solderability).

4.5.1.2.1.3.1 Sampling plan. A sample of parts from each inspection lot shall be randomly setected in
accordance with table VI1 and subjected to the subgroup 3 solderability test. If there is one or more
defects, the Lot shall be considered to have failed.

13
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TABLE VI1. Group A inspection sampling plan.

Lot size Subgroup 1 Subgroup 2 Subgroup 3 Subgroup 4
sampling pian | saspling pian | sampling plan | sampling pian

1 to 8 ‘KXJ percent 100 percent 5 3
¢ tc 45 percent 2 s 2
16 to 25 100 percent 13 5 3
26 to S0 100 percent 13 5 )
51 to 90 100 percent 13 5 6
91 to 150 125 13 5 7
151 to 280 192 20 S 10
281 to 500 192 29 5 1
501 to 1,200 192 34 S 15
49,201 o 3,200 192 42 5 18
3,201 to 10,000 192 S0 8 22
10,007 to 35,000 294 60 13 29
35,001 to 150,000 294 74 20 29
150,001 to 500,000 345 90 20 29
500,007 and over 435 102 20 29

4.5.9.2.1.3.2 Rejected iots. In the event of one or more defe
manufacturer wmay use one of the following options to rework the L

»

-.-In M.-l.. S A -~ - N rrel
ach production lot that was used to foras the

to the solderability test as required in 4.6. 21. Five samples shall be selected from each
production Lot that formed the failed inspection lot. Production Lot samples that pass the
solderahility test are available for shipment. Production lots failing the solderability test can

be reworked only if submitted to the solder dip procedure in (b).

b. The manufacturer submits the failed Lot to a 100 percent solder dip using an approved solder dip
process in accordance with 3.4.3.2. Ffollowing the solder d\'p, total resistance and immersion tests
shall be repeated on 100 percent of the lot. Lot acceptance for electrical seasurements shall be as
for subgroup 1. A sample of parts shall be randomly selected in accordance with table V1l and
subjected 10 the solderability test with zero defects allowed. If the lot fails this solderability
test, the Lot shall be considered rejected and shail not be furnished against the requirements of

Y thIs specification.

4.5.1.2.1.3.3 Disposition of samples. The solderability test is considered a destructive test and
samples submitted to the solderability test shall not be supplied on the contract.

4.5.1.2.1.4 Subgroup 4. A sample of parts from each inspection lot shall be randosly selected in
accordance with table VII. 1f one or more defects are found, the Lot shall be screened and defectives
removed. After screening and removal of defectives, a nev samnle of parts shall be randoaly selected in

accordance with table VII. If one or more defects are found in the second sample, the lot shall be rejected
and shall not be supplied to this specification.

4.5.1.3 Group B insgction Group B inspection shall consist of the
T

JE S S

nspections specified in table VIII,
in the order shown. The sampie shail be seiected Yrom inspection (o jon.

[ _ .y a _

i
s that have passed group A inspectior

TABLE VI1l1I. Group B inspection. 1/

Inspection Requiremsent Method Sampling
paragraph paragraph procedure
Subgroup 1 =
Actual effective electricai travel 3.8 4.6.3 See
Dielectric withstanding voltage 3.10 4.6.5.2 _llo.S 1.3.1.1
Insulation resistance 1M 4L.6.6 J
Torqgue 3.12 4£.6.7 -
Subgroup 2 See

ar

£
[}

3
['s)

=~
w
N
v
"
o 3
o
[ )
:

A
—
("]
b
nN

1/ See tabie XIII.
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4.5.1.3.1.1 Subgroup 1. A semwple of parts shall be randomly selected in accordance with table IX. If
one or more defects are found the Lot shall be screened and defectives removed. After screening and

Tounc,

removal of defectives, a new sample of parts shall be randonly selected in accordance with table IX. If one

e 1S e el o i&

or more defects are found in the second sampie, the iot shait not be supplied to this specitication.

JABLE IX. Group B sampling plan.
Lot size Group B
samnling plan
1 to 8 3
9 to 15 3
16 to 25 3
26 to 50 5
51 to 0 é
91 to 150 7
. 151 to 280 10
281 10 500 11
01 o 1,200 15
1,201 to 3,200 18
3,201 to 10,000 22
90,007 to 35,000 P
35,001 to 150,000 29
150,007 to 500,000 29
5%,%‘1 &G Over 29

4.5.1.3.1.2 Subgroup 2 . A samole of parts shall be randomly selected in accordance with table IX. If
one or more defects are found, the lot shall be screened and defecnves removed. After screening and
removal of defectives, a new sample of parts shail be randomly selected in accordance with tabie IX. if one

or more defects are found in the second samole., the lot shall not be supplied to this specification.

purchase order.

4.5.2 Periodic_inspection.

jon shall consist of the inspections specified in table X, in

4.5.2.1 Group C inspection. Group C inspecti
sample units that have passed the group A inspection and

the order shown. They shall be per;or;ed on

[P, -

4£.5.2.1.17 Sempling plan.

4.5.2.1.1.1 quarterly. Every quarter, 12 sample units of the highest resistance value in each style
(currently produced) shall be inspected. Six sample units shall be subjected to the tests of subgroup 1 and
the remaining six nnhap cted to the teete of subgroup 2.

4.5.2.1.1.2 Semiasnnuatly. Every 6 months, six sampie units of the critical resistance vaiue, or nearest
lower value to the critical value, in each style produced during the quarter prior to semiannual testing
shall be inspected.

4.5.2.1.1.3 Annually. Every 12 months, six semple units of any resistance value in esch style shall be
subjected to the fnspection of subgroup 1. In addition, six sample units of the lowest resistence vetue n

each style, produced during the quarter prior to semiannual inspection, shall be subjected to the inspection
of subgroup 2.

4.5.2.1.2 Ffailures. 1f the number of failures exceed the number allowed in table X, the sample shall be

considered to have failed.

4.5.2.1.3 Disposition of sample units. Sample units subjected to group C inspection shall not be
delivered on the contract or purchase order.
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TABLE X. Group C inspection. 1/

Inspection Requirement Hethod Number of 2/
paragraph paragraph | tailures allowed
Quarterly
Subgroup 1 (6 sample units) — —
Resistance temperature characteristic 3.15 4.6.10
Moisture resistance 3.16 4.6.11 1
Peak noise 3.10 4.6.5
— 1
Subgroup 2 (6 sample units) S
Rotational life 3.24 4.6.19
Peak noise 3.10 4.6.5 1
Terminal strength 3.25 4.6.20
— —r
Semiannually (6 sample units)
Resistance to soldering heat —
(applicable to types P, S, W,
X, and Y) - 3.20 4.6.15
Life 3.21 %.6.16 1
Peak noise 3.10 4.6.5 __j
Annualty
1 (6 sample units) - —
Shock (specified pulse) 3.17 4.6.12
vibration, high frequency 3.18 4£.6.13 1
Peak noise 3.10 4.6.5 J
Salt spray (corrosion) 3.19 4.6.14 1
Subgroup 2 (6 sample units) —
Low temperature operation 3.22 4.6.17
High temperature exposure 3.23 4.6.18 1
!Pa.k noise 3.10 4.6.5 — —J J

1/ See table XIII.
2/ Failure of a resistor in one or more tests of a subgroup, or the quarterly

inspection period, shall be charged as 2 single failure.

4.5.2.1.4 Noncompliance. If a sample fails to pass group C inspection, the manufacturer shall notify the
qualifying activity and cognizant inspection activity of such a failure and take corrective action on the
materials or processes, or both, as warrented, and on all units of production which can be corrected and
which were manufactured under essentially the same materials and processes, and which are considered subject
to the same failure. Acceptance and shipment of the product shall be discontinued until corrective action
has been taken. Group B inspection shall be repeated on additional sample units (all inspections, or the
inspection which the original sample failed, at the option of the quatifying activity). Group A inspection
may be reinstituted; however, final acceptance and shipment shall be withheld until the group C inspection
has shown that the corrective action was successful. 1n the event of failure after reinspection,
information concerning the failure shall be furnished to the cognizant inspection activity and the
qualifying activity.

4.5.3 Alternate inspection. For the purposes of retention of qualification and quality conformance
inspection (see 4.4.4 and 4.5), test data on identical items covered by MIL-R-39015 may be used.

4.5.4 Inspection of packaging. The sampling and inspection of the preservation, packing, and container
marking shall be in accordence with the requirements of MIL-R-39032.

4.6 Methods of inspection.

4.6.1 Visual and mechanical examinetion. 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 3.3.2 inclusive, 3.4 t0 3.4.3, 3.4.4 to 3.4.7 inclusive, and 3.29 to 3.30.3
inclusive).
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4.6.2 DC resistance (see 3.7). Resistors shall be tested in accordance with method 303 of MIL-STD-202.
The following details shall apply:

8. Measuring apparatus: The same measuring instrumsent shall be used for all resistance measuresents in
any one test, but not necessarily for all the tests.

b. Test voltage: Measurements of resistance shall be made by using the test voltage specified in table
XI. The test voltage chosen, whether it be the maximum or a lower voltage which would still provide
the sensitivity reauired, shall be applied across the terminals of the resistor. This same voltage
shall be used whenever a subsequent resistance sessurement is mede.

TABLE XI. DC resistance test voltage.

Total resistance Max imum
nominal test voltage
ohas Volts
10 to 100 incl. . ... 1.0
Gver 100 to 5,000 incl......... 3.0
Over 1,000 to 10,000 incl...... 10.0
" | Over 10 000 to 0.1 megoha, incl 30.0 |

resistance (see 3.7.1). The total resistance shall be measured as specified in 4.6.2,
istance-element end terminals (terminale 1 and 3 of figure 1) with the contact ara against a

stop. The pos1t10mng of the contact arm and terminal shall be the same for all subsequent -easure-ents of
the totai resistance on the same specimen.

4.6.2.2 Absolute minimum resistance (see 3.7.2). The contact arm shall be positioned at one end of the
2 (el [y - - | PPy

resistance element, so that a minimum value of resistance shall be measure

ue of v“esistunce shall be measured as specified in 4.6.2 betwesn
the contact arm and corresponding end terminal. The same procedure shall be followed for the other end of
the resistance element. Rated current through the resistance element shall not be exceeded during this

messurement.

4.6.2.3 End resistance (see 3.7.3). The contact arm shall be positioned at the extreme counterclockwise
Limit of mechanical travel, and the resistance shall be measured as specified in 4.6.2 between the contact

arm and the corresponding end terminal. The contact arm shall then be so positioned at the extreme
ciockwise Limit of mechanical travel, and the resistance shaii be measured as specified in 4.6.2 between the
contact arm and corresponding end terminal. Clockwise and counterclockwise signifies the direction of
rotation of the operating shaft when the resistor is viewed from the shaft end.

4.6.3 continuity (see 3.8). The operating shaft actuator shall be rotated at a uniform rate such that
the viper traverses the effective electrical travel in both directions within 1.0 20.250 minutes. During
this rotation, a suvitable electrical device shall be connected between the wiper and either end terminal and
monitored for smooth and unidirectional change in voltage or resistance. Precaution shall be exercised to
prevent excessive current flow in the resistor during the test.

4.6.4 Actual effective electrical travel (see 3.9). The actual effective electrical travel shall be

menatirad by nlacine the seacicstar tn o asuitahla devica and admeeie whish will ndicata hath anmilan ansition
WCUHIUI U WY Pr@CINg e TESTSLON 1 @ SUTILOUIT UTVILE @iU CHTlUiTLt wmiiln Wittt 1IUItELS WUl eiguiEl pUsTLIvw

of the operating shaft and voltage output. The actual effective electrical travel will be the nusber of
turns or degrees of the operating shaft in which a change in contact ara position gives a measurable change

in voltage output

4.6.5 Peak noise (see 3.70). Pesk noise resistance shali be measured vith the measuring circuit shown on
figure 3, or its equivalent. The operating shaft shall be rotated in both directions through 90 percent of
the actual effective electrical travel for a total of 6 cycles. Only the last three cycles shall be counted
Shaaniiand ot loamat Sitsra in tha camma loasatsom e af sntation

Sm Aararminina hathan Ar nA* & RAatea e Tha
1 UCLCi'= W WHCLiE! OF ML @ TWIiIST 18 OUSTEIVEU &L 1aBSL LWILE T (T 3aWc tOLalion. BITE TT@LE Ul ywviaL W

of the operating shaft shell be such that the wiper completes 1 cycle in 5 seconds, minimum, to 2 minutes,
maximm. The equivalent resistance shall be calculated using the folloving formula:

Noise = Epn ohas
0.001

ere:
Epn = The peak noise signal voltage
presented on the oscilloscope screen.

1>
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NOTES:

1.
2.
3.

MIL-R-27208D

Rx OSCILLOSCOPE
1 MA DC VERTICAL
CONSTANT- INPUT
CURRENT
SOURCE o
e

Ry is the test speciman.
Oscillososcope bandwidth: DC to 50 kHz.
Minimum input impedance: 1.0 megohm at 400 hertz.

FIGURE 3. Peak noise circuit.

4.6.6 Dielectric withstanding voltage (see 3.11).

. 4.6.6.1 Atmospheric pressure. Resistors shall be tested in accordance with method 301 of MIL-STD-202.
The following details shall apply:

Special preparation: Resistors shall be clamped, or otherwise mounted on metal plates of sufficient
size to extend beyond the resistor extremities, and in such a sanner that measurements can be made
between terminals tied together and any other external parts.

Magnitude of test voltage: 900 volts ras.

Nature of potential: From alternating current (ac) supply at commercial line frequency and
wavetfora.

Points of application of test voltage: Between the terminals tied together and all external metal
portions of the resistors and metal mounting plate.

Exsmination and measurements: During the tests, the leakage current shall be monitored and the
resistors examined for evidence of arcing and breakdown. At the conclusion of the test, resistors
shall be examined for evidence of damage.

18
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4.6.6.2 Barometric pressure. Resistors shall be tested in accordance with sethod 105 of MIL-STD-202.
The following details and exceptions shall apply:

o
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b. Test condition: C.
c. Period of time at reduced pressure prior to application of potential: One minute.

d. Tests during subjection to reduced pressure: A potentialt of 350 volts from an ac supply at
commercial line frequency and waveform shall be applied for 1 minute.

e. Points of application: As specified in 4.6.6.1.d.

f. Examinations and measurements: As specified in 4.6.6.1e.

4£.6.7 Insulstion resistsnce (see 3.12). Resistors shall be tested in sccordance with sethod 301 of
MIL-STD-202. The following details shall apply:

a. Test condition: A or B, whichever is more practical.

b. Speciat preparastion: As specified in 4.6.6.1a.
c. Points of application: As specified in 4.6.6.1d.

4.6.8 Torgue.

4.6.8.1 Operating (see 3.13.1). The maximum operating torque required to move the contact arm on the
resistive element shall be determined at approximately 10, 50, and 90 percent of the actual effective

t
electrical travel by the torque wrench or by any other method acceptable to the Government.

(<4

4.6.8.2 Clutch (see 3.13.2). The contact arm shalt be adjusted to each extreme Limit of mechanical
travel, and sufficient torque shall be applied to the operating shaft to permit the contact arm to idle for
25 complete mechanical turns of the lead-screw actuator. During idle, a suitable electrical indicating
device connected between the contact arm terminal and the adjacent end terminal shall be observed for
electrical continuity. After idle, the operating shatt shall be rotated in the opposite direction and the
indicating device observed to determine if the contact arm reversed direction.

4.6.8.3 Stop (see 3.13.3). Resistors shall be mounted by their normal mounting means. The contact arm
shall then be rotated to each extreme Limit of mechanical rotation, and the specified torque (see 3.1),
apolied through the operating shaft to the stop.

(44
')
i

rt
i

to

b. Measurement before cycling: Setting stability and total resistance shall be measured as specified
in 4.6.9.1 and 4.6.2.1, respectively. Continuity of the contact arm shall be verified by connecting
a vacuua tube voltmeter or other suitable indicating device, between the contact ara terminal and
the counterclockwise end terminal. The applied voltage shall be in accordance with table XI.

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

19



MIL-R-272080

4.6.9.1 setting stability. The contact arm shell be set at approximately 40 percent of the actusl
effective electrical travel. An adequate dc test potential shall be applied between end terminals. The
voltage between the end terminals, end the voltage between one end terminal and the contact arm, shall be
measured and applied to the following formula:

Setting stability = E1 x 100
E2

Where:
E1 = Voltage across one end terminal and the contact arm terminal.
E2 = Voltage across the end terminals.

The difference between the initial measurement made before the environmental test and the measurement made
after the test indicates the setting stability in percent.

4.6.90 Resistance temperature characteristic (see 3.15). Resistors shall be tested in accordance with
method 304 of MIL-STD-202. The following details shall apply:

a. Test temperatures: As specified in table XII.
b. Measurements at the end of each period: Total resistance shall be measured as specified in 4.6.2.1,
st the temperature maintained during the period.

TABLE XI1. Resistance temperature char-
acteristic test temperature.

r
Sequence Temperature

°c

25 2/
-15
-55

25 2/

65
150

(=3
-~

[= Al S VYR S I
()
~

1/ Not applicable to quality
conformance inspection.

2/ This temperature shall be
considered the reference
temperature for each of the
succeeding temperatures.

NOTE: At the option of the manufacturer the reverse sequence may be as follows:
1. Room temperature

2. +150°C 23°C
3. Room temperature
4. -55°C 1£3°C

4.6.11 Moisture resistance (see 3.16). Resistors shall be tested in accordance with method 106 of
MIL-STD-202. The following details and exceptions shall apply:

a. Mounting: Clemped, or otherwise mounted with the terminals exposed on a stainless steel panel of
sufficient size to extend beyond the resistor extremities, and in such & manner as to allow
electrical connections to be made toc the terminals.

b. Initial measurement: Immediately following the initial drying period, total resistance shall be
measured as specified in 4.6.2.1.

c. Steps 7a and 7b are not applicable.
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(1) Polarization: During steps 1 to & inclusive, & 100 volt dc potential shall be applied with the
positive Lead connected to the resistor terminals tied together, and the negative lead

connected to the -ou\nng piate.

(2) Losding voltage: During the first two hours of steps 1 and 4, a dc potential equivalent to 100
percent rated wattage, but not exceeding the maximum rated voltage (see 3.1), shall be applied

to the resistors.

final measurements: Upon comoletion of step 6 of the final cycle, the resistors shall be resoved

from the Mr‘;nd air dried for one half hour at roos ambient conditions. Samples shall not be
subjected to forced air drying. The total resistance and insuilation resistance shall then be
messured 30 to 60 minutes after removal from the humidity chambers, as specified in 4.6.2.1 and

4.6.7, respectively. The subsequent 24-hour conditioning period and wessurements do not apply.

Examination after test: Resistors shall be examined for evidence of mechanical damege.

4.6.12 Shnck (apecified nulse)(see 3.17). Resistors shall be tested in accordance with method 213 of

MIL-STD-202. The following details and excepnons shall apply:

4.
MIL-

Special mounting means: Resistors shall be mounted by their normal mounting means, with their

a.
bodies restrained from movement on an appropriste mounting fixture. The mounting fixture shall be
constructed in such a sawer as to insure that the “w“‘ﬁ‘lf‘q SUppoTts ressin in & static condition
wvith reference to the shock-test table. Resistors shall be mounted in relation to the test
equipment in such a manner that the stress applied is in the direction which would be considered
most detrimental.

b. 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 lLead on the resistor shall be held to a minimum. The test lead
length shall be no longer than necessary.

c. Measurements before shock: Total resistance and setting stability shall be measured as specified in
4.6.2.1 and 4.6.9.1, respectively.

d. Test condition: 1.

e. Measurements dur\m ehock: Each registor shall be monitored to determined electrical d1scont1nu1tv
of the resistance ele-ent, and between the contact arm and element, by a -ethod that shall at least
be sensitive enough to monitor or register, automaticatly, any electrical discontinuity of 0.1
millisecond or greater duration.

f. Heasuremenis after shock: Setting stability and total resistance shall be msasured as specified in
4.6.9.1 and 4.6.2.1, respectively.

9. Examination after shock: Resistors shall he examined for evidence of mechanical damage.

6.13 vibration, high frequency (see 3.18). Resistors shaill be tested in accordance with method 204 of

STD-202. The following details and exceptions shalt apply:

a. Rounting: As specified in 4.6.12s.

b. Test leads: As specified in 4.6.12b.

c. MReasurements before vibration: As specified in 4.6.12c.

d. Test condition: D.

e. Heasurement during vibration: As specified in 4.6.72e.

f. Measurements after vibration: As specified in 4.6.12f, and torque as specified in 4.6.8.1.

g. Examination after vibration: Resistors shall be exaained for evidence of mechanical damage.
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4.6.14 Salt_spray (corrosion)(see 3.19). Resistors shall be tested in accordance with method 101 of
MIL-STD-202. The follouwing details shall aonly:

a. Special mounting: As specified in 4.6.71a.
b. Test condition: A.

c. Examinstion after exposure: Resistors shall be examined for corrosion.

4.6.15 Rasistance to soldering heat (annl icahis to terminal tvnee P U X mnd Y oniv)(s z ) Tatal
4.6. istance to soldering heat (applicable to terminal types P, U X, and Y only)(see 3.20). Total
resistance shall be measured as specified in 4.6.2.1. ALl resistor terminals shall be imwersed in @ pot of

wmolten solder at a temperature of 350°C 210°C, for a period of 3 20.5 seconds, to a point 0.125 inch from
the entry of the terminal into the resistor body. After a minimus of 3 hours have elapsed, total resistance
shall be measured as specified in 4.6.2.1. Resistors shall then be examined for evidence of mechanical

4.6.16 Life (see 3.21). Resistors shall be tested in accordance with method 108 of MIL-STD-202. The
) i - "

snd exceptions shall apply:

a. Method of mounting: _Resistors shall be mounted by their normal mounting means, on a 0.0625 inch
thick, alass base. epoxy laminate. The resistors shall be so arranged that the temperature of any
one resistor shall not -pprncinbly influence the temperature of any other resistor. There shall be

no undue draft over the resistors.

Test temperatures and tolerances: 85°C 25°C.

U

c. Initial measurements: Measurements msay be made inside or outside the chamber. Total resistance and
setting stability shaill be measured as specified in 4.6.2.7 and 4.6.9.7, respectively.

d. After resistors have been stabilized at their respective tenperatures for at least 8 hours, the
resistance between the end terminals, with the contact arm in the position for setting stability,
shall be measured.

e. Operating conditions: Rated dc or ac continuous vorking voltage at commercial line frequency and
waveform (see 3.1), shall be applied intermittently to the end terminals of the resistors, 1.5 hours

on and 0.5 hour off, for a total of 1,000 hours, at the test temperature. Each resistor shall
dissipate rated wattage, but shall not exceed maximum voltage. Adeguate precautions shall be taken

to maintain constant voltage on the resistor.

f. Test condition: D.

g. Measurement during test: VWhile resistors are still in the oven, resistance shall be measured
between the end terminals at the end of the 0.5 hour off period after S0 =4, 100 28, 250 212, 500
112, 750 212, and 1,000 212 hours have elapsed and compared to the similar readings taken (see
4.6.16c).
h. easuremenis after test: After resistors have been removed from the oven and returned to room
rature, setting stability and total resistance shall be measured as specified in 4.6.9.1 and
.6.2.1 respectively, and compared to the similar readings taken in 4.6.16c. Dielectric
Seha - wyunt tama (a -..A--k--.- oo misma) menrd Smemiia shall ha meacasiirnad me cnanifiad in L £ £ 1
LVIoLa vu\\.agc \GL cl..u)pu LA %3 Fl L2 111 cl, GRS LU \'UC IWLL PT W CTadDuUuIrcu oo Byc\oll (A=) Wi . U.V.
and 4.6.8.1, respectively.
i Examination after test: Resistors shall be examined tfor evidence of mechanical damage
4.6.97 Low temperature operation (see 3.22).
4.6.177.17 Mounting. Resistors shall be mounted in such a manner as to allow electrical connections to be
made to the terminals
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The resistors shall

1.
decreased to

4.6.17.2 Procedure. The total resistance shall be measured as specified in 4.6.2.
then be placed in a2 chasher at room tesnersture. The temmerature shall be gradually
-55°C, +0°C, -5°C within a period of not less than 1.5 hours For quality conformance inspection only, and
at the option of the supplier, resistors may be placed in the chamber wvhen the chamber is already at the
extrese Lov temperature. After 1 hour of stabilization at this temperature, setting stability shall be
measured as specified in 4.6.9.1. The teqxnture in the chamber shall be gr-dually increased to roow
temperature within a period of not more than 8 hours. The resistors shall be removed from the chamber, and
sainteined at a temperature of 25°C 25°C for a period of approximately 24 hours. Total resistance shall
again be meeasured as specified in 4.6.2.1. Resistors shall then be exasined for evidence of mechenical

f Amomra

GERSgT .

4.6.18 MHigh temperature exposure (see 3.23).

4.6.18.1 Mounting. Resistors shall be mounted in such & menner as to allow electrical connections to be
made to the termsinals.

4.6.18.2 Procedure. Totst ren’:t.nce and setting st.bility shall then be measured as specified in
£.6.2.7 and 4.6.9.1, respectively. The resistors shall then be exposed to an ambient temperasture of 150°
+5°C, -0°C for a period of 250 28 hours. Not less than 2 hours after the end of the exposure period,
setting .stability and total resistence shall be measured as specified in 4.6.9.1 and 4.6.2.1, respectively.

Toraue shall be measured as snecified in 4L 6. 8.1, excent that it shall be determained l'h_lfif'v!' fho anvement of

tho contact srm from the posvtion for setting stability to the position for total resistance. Dielectric
vithstending voltaege (st stmospheric pressure), and insulation resistance shaii measured as specified in
4.6.6.1 and 4.6.7, respectively. Resistors shall then be examined for evidence of mechanical damage.

~
-

fles o, mmrer 1ms TS lE e GO B T AT I e T e e —— e e N TR
VAT TEIT, TPUXy (T= el Tiie TESIBLUI S SIall Ut Goirgou 111 pall s, G Coull P8 i1 SIGllL e CUiRiTwLea Tt

series, as shown on figure 4, so that a nowinally constant current flows through the resistors, irrespective
of the contact arm position during the turning of the operating shaft.

4.6.19.2 Procedure. Total resistance shall be measured as specified in 4.6.2.1. A dc potential,
equivaient to that required to dissipate rated wattage across the entire resistive element of resistors
having the ssme total resistance as those under test, but not exceeding the maximum rated voltage, shall
then be apptied as shown on figure 4. The operating &hcft shnll be continuously cycted thr'ough not less
than 90 percent of the actuas!l effective electrical travel, at the rated 1 cycle for 2 20.5 wminutes, for &
ytotal of 200 cycles. A cycle shall consist of travel through 90 percent of actual effective electrical
travel and return to the starting point. After rotation, total resistance shall be measured as specified in
4.6.2.1. Resistors shall then be examined for evidence of mechanical damage.

RESISTOR 1 RESISTOR 2
END END END END
TERMINAL TERMINAL TERMINAL TEAMINAL
—O \/\’N‘ O o— '\/\4/\, O-
L J

o—
10-—-—-— ;

FIGURE 4. Rotational life test circuit.




NIL-R-27208D

4.6.20 Terminal strength (see 3.25).

4.6.20.1 Pull (spplicable to all terminal types). Resistors shall be tested in accordance with method
211 of MIL-STD-202. The tollowing detail and exception shell apply:

a. Test condition A: Applied force - 2 pounds. Resistors clamped by the resistor body, torce applied
to each lead individually.

__________ PP S P T PO

b. Measurement after test: Resistors shail be exsmined for evidence of mechanical damage, and tested
for electrical continuity.

4.6.20.2 Push (spplicable to all terminsl except type L Resistors shall be tested in accordance with
method 211 of MIL-STD-202. The following detail and excepnon shatl apply:

s. Test condition: A, except force shall be apnlied in the direction touard the resistor body.
Applied force - 2 pounds. Resistor cl by the resistor body, force applied to each terminal

individually.

b. Measurement atter test: Resistors shall be exsmined for evidence of mechanical damage, and tested
for electrical continuity.

4.6.20.3 Bend (aggl‘lcable to_terminat m P, &, X, end Y only). Resistors shall be firmty clemped and
each terminal shall Dt Dent thicugh TO° 8t & pownt .125 neh fros the body of ths resistoer, with the radius

of the curvature at the bend approximstely .03125 inch. The pin shall be returned to the original position,
bent 90° in the opposite direction, and again return to the original position. At the conclusion of the
test, the resistors shall be examined for evidence of hanical damage and tested for electrical
continuity.

4.6.21 Solderability (applicable to terminal types P, W, X, and Y only)(see 3.26). Resistors shall be

tested in accordance with method 208 of MIL~STD-202. The three-pin terminal of each resistor shall be
tested.

4.6.22 lmmersion (not applicable to L terminations)(see 3.27). The surface shall be cleaned of any
foreign matter immediately before immersion.

a. Precondition: Precondition resistors in an oven at 125°C 25°C for 13 %2 minutes, or use a
fluorocarbon bath maintained at 125°C 25°C for a period of 1.5 20.5 minutes. Upon completion of
precondition, allow resistors to stabilize to room temperature for approximately 13 12 minutes.

b. Immersion: Immerse resistors (not to exceed 30 samples) into a fluorocarbon bath hetd at 85°C,
+5%C, -0°C for a period of 60 seconds 35 seconds. The resistor shall be completely submerged in the
bath, with no part at a ocﬁth of tess than 1 inch. Resistors shall be sheken for a maxisum of 5
seconds and shall remain in the bath for a period of 1 minute t5 seconds. Visually examine
resistors for inadequate seals, as evidenced by a continuous streem of bubbles emanating from any

concentrated point on the resistor.

c. Dye penetrant verification:

A fiv
compliance to immersion requiresen

125°C 25°C for 13 22 minutes, or preconditioned in a fluorocarbon bath meintained at 125°C $5°C for
1 minute &5 seconds and i-ediately upon removal (within S seconds), shall be submerged in a dye
penetrant solution for 30 seconds minimum. The dye penetrant solution shall consist of 0.1 gram per
liter or equivalent, of a soluble stain dye such as crystal violet dissolved in deionized water
maintained at room ambient. Upon removal from the dye solution, the sample shall be held at room
temperature until external surfaces are dry. The samples shall then be carefully opened and
examined under 10X to 30X ngnihcatwn for evidence of dye penetranon into the sealed ca\nt,a
Evidence of such penetration verifies loss of immersion seal, and lack of such evidence verifies
compliance to the requirements.

ive piece sample of the product exhibiting inconclusive evidence of
te (see X.27), shall be nrprmd1t1nnod in an oven, stabilized at

S (S88C 2.480,, SRLS

4.6.23 Fungus (see 3.28). Resistors shall be tested in accordance with method 508 of MIL-S7D-810.
Resistors shall be examined for evidence of mechanical damage.

5.1 Packaging requirements. The requirements for packaging shall be in accordance with MIL~R-39032.
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6. NOTES

(This section contains information of a generai or expianatory nature that msay be heipful, but 1s not
mandatory.)

6.7 Intended t Resistors covered by this specification are intended for use in electronic eguipment,
and are used for matching, balancing, and adjusting circuit varisbles in computers, telemetering equipment,

and other spplications.

6.2 Acgquisition requirements. Acquisition documents must specify the following:

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

b. Issue of the DODISS to be cited in the soiicitation, and if required, the specific issue of
individual documents referenced (see 2.1).

6.3 cualification. With respect to products requiring quatification, awards will be made oniy for
products which are, at the time of award of contract, qualified for inclusion in Qualified Products List QPL
No. 27208 whether or not such products have actually been so listed by that date. The attention of the
contractors is called to these requirements, and manufacturers are urged to arrange to have the products
that they propose to offer to the Federal Government tested for qualification in order that they may be
eligible to be awarded contracts or purchase orders for the products covered by this specification. The
activity responsible for the gqualified products List is the US Air Force; houever, information perl_’ei_n,ing to
quallhcanon of products may be obtained from the Defense Electronics Supp(y Center (DESC-E), 1507
Wilmington Pike, Dayton, OH 45444

6.4 s:quence for exalnnanons, measurements, and tests. The sequence for examinations, measurements, and
— P e v

tests SI’WLU be In accorgance with table Xili.

6.5 High resistance and voltages. Where voltages higher than 250 volts rms are present between the
‘- mruntead Ar Uhers the dr recictancs i ¢n

rasietnr circuit and arcuindad eurf hich tha ra
FeSISIOr CIrCUlIl and grounGed suriaces on waicn (ne resistor sounted, Or wnere Ine OC resiIsiance s sC

high that the insulation resistance to ground 1s an important factor, secondary insulation to withstand the

Yy conditions should be provided between the resistor and mounting or between the mounting and ground.

6.6 Mounting resistors. Resistors should not be mounted by their Lugs or flexible wire Leads. Hountmg
hardware should be used. Printed circuits types are frequently terminal mounted, although brackets may be
necessary for a high shock and vibration environment.

6.7 Resistance tesperstur Consideration should be given to temperaturs rise and asbient

* ~

t c
temperature of resistors under operation, in order to allow for the change in resistance due to resistance
temperature characteristic. Resistance tolerance may be exceeded easily, unless care is exercised.

6 8. Supersession of characteristic. The styles in this specification supersede the equivalent styles of

6.9 Reduction of power rating. When only a portion of the resistance element is engaged, the wattage
rating is reduced in approximstely the ssme proportion as the resistsnce.

acking resistors, care should be taken to compensate for the added
tage rat'gm accordinaly.

age rating accorahrrx agLy-

6.17 Retinning leads. 1If retinning (hot solder dip) of the ieads is required, see 3.4.3.2.

6.13 Changes from previous issue. Marginal notations asre not i
uith recnart tn the nravirie iccus die tn the avtancivanaes nf tha shannee
vith respect to the previcus issue due to the extensiveness of the changes

[a%)
w
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TABLE XI1l. Sequence for examinations, measuresents, and tests.

Inspection Total Contact Dielectric Insutation|Torque|Resistance|Setting
resistanceresistance| withstanding |resistance measured |stability
variation voltage (at between
atmospheric terminals
pressure) 1 8nd 3

Group 1

Visual and mechanical examination A

Actual effective electrical travel
Absoiute minimua resistance

r—atmospheric
a_l mrasd

L1 ]

Al ]
Lbarometric

-de
"w
§
)
L]
»
»
»

Resistance temperature characteristic
Moisture resistence : B, A A A

Groun 111

Group 111
Shock (specified pulse) B, A B, A
vVibration, high frequency B, A A A 8, A
Salt spray (corrosion)

SPOUP 4V

Resistance to soldering heat
(applicable to terminal types
P, S, W, X, and Y only) B, A

Life 8

Group V |
Low temperature operation
High temperature exposure

temperacu

D m
~

~

~
» >

>

>

»

»

»

o m
~

N Group VI | |
Rotational life
Terminal strength

™
~

>
>

6roup VII ]
Solderability (applicable to terminal
types P, W, X, and Y only)
immersion {applicabie to terminai
types P, W, X, and Y only)

NOTE: B = Rafore teet
MOl 8 sSeiore test,
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APPENDIX
PROCEDURE FOR QUALIFICATION INSPECTION

10. SCOPE

10.1 Scope. This appendix details the procedure for submission of samples, with related data, for
qualification inspection of resistors covered by this specification. The procedure for extending
qualification of required sample to other resistors covered by this specification is also outlined herein.

g mmtedmand bomo i ta S P Y

This msppendix is a mandatory part of the specification. The information contained herein is intended for
compliance.

20. APPLICABLE DOCUMENTS. This section is not applicable to this appendix.
30. SUBMISSION

30.1 Sample. A sample consisting of 33 enclosed ssmple units and 2 unenclosed sample units eech with the
same tersminal type, and of the highest and lowest resistance values in each style and characteristic for
which qualification is sought shall be submitted.

30.2 Test data. When examinations and tests are to be performed at a Government laboratory, prior to
submission, all sample units shall be subjected to all of the examinations and tests indicated as
nondestructive in table V. Each submission shall be sccompenied by the test data obtasined from these
examinations and tests. The performance of the destructive tests by the supplier on 8 duplicate set sample
units is encouraged, although is not required. All test data shall be submitted in duplicate.

30.3 Description of items. The suppltier shell submit » detailed description of the resistors being
submitted for inspection, including material used for protective housing or enclosure.

40. EXTENT OF QUALIFICATION

40.1 Extension of gqualification. The resistance range included in the gualification of any one resistor
style will be between the highest and lowest resistance value inspected. Qualification of one terminal type
may be extended to other terminal types provided the internal construction is the same and additional
testing is performed in accordance with table Xiv.

TABLE XIV. Additional testing required to extend gualification to other styles.

Terminal types|Terminal type for Number of additional Tests from table V to be
qualified which qualification sample units performed on additional

is sought sample units
P, W, or X L 3 highest resistance value Test group I moisture resistance

and terminal strength 1/
L-3 lowest resistance value

3 highest resistance value Test groups I and III and
r 9
P W or X 6—1 terminal strength 1/
L3 itowest resistance value
P Y 6 any resistance value Visual and mechanical examination
¥or X 4 6 any resistance value Visual and mechanical examination
—6 highest resistance value! Test groups 1, III, VII 2/ and
L P, ¥, or X 9——L terminal strength 1/
3 lowest resistance value
W or X 4 6 any resistance vatue Yisval and mechanical examination
X U] 6 any resistence value visual and mechanical exsmination
| W X 6 any resistance value visual and mechanical examination

1/ shere terminsl strength is required, the six sample units from the previous test, or six additional
sample units may be used at the option of the supplier.

2/ ALl nine sample units shall be submitted to test group I, then subdivided with six sample units
submitted to test group II1 and the remaining three sample units submitted to test group VII.
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