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MILITARY SPECIFICATION
RESISTORS, TIXED, FilR (IWSULATED:
GENERAL SPECIFICATION FOR

this specification 1s approved for use by aii Depart-
ments and Agencies of the Department of Defence,

1. SCOPE

1.1 Scope. This spectfication covers the general requirements for insulated, film, fixed resistors of 2-
snd 5-percent resistance tolerance. These resistors ara capable of full-load operation at an ambient

temperature of 7U°C and have a resistance-temperature characteristic of +200 parts per miiiion per degree
Celsius (PPM/°C), (see 6.1).

1.2 Classification.

1.2.1 Part or Identifying Number (PIN)}. The PIN is in the following form, and as specified (see 3.1).
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Style Terminal Resistance Resistance
(1.2.1.1) (1.2.1.2) (1.2.1.3) tolerance

(1.2.1.4)

1.2.1.1 Style. The style is identified by the two-letter symbol "RL" followed by a two-digit number; the
tters identify insulated, film, fixed resistors, and the number identifies the size and power rating of
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1.2.1.2 Jerminsl. The terminal is identified by the si

first two Dlglls represent Slgnlrltdn( Tigures ang the \a
1.2.1.3 Resistance. The nominal resistance vatue expressed in ohms is identified by a three-digit

number: the first two digits represent significant figures and the iast digit specifies the number of zeros

.’
to follow,

Examples: 100 = 10 ohms

1anY = 100 ghms
v

LI vv Onns

1,000 ohms

—_

o

~nN
"

Minimum and maximum resistance vaiues shail be as specified (see 3.
shall follow the sequence demonstrated for the "10 to 100" decade.

ISé‘\Ef\C‘iai comments {recammendations, additions, deletions) and any pertinent |
ldata which may be of use in improving this document should be addressed to U.S. l
|Army Research Lsboratory, ATIN: AMSRL-EP-RD, Fort Mormouth, NJ 07703-5601 by ’
iu»ﬁr the Standardization Document laprovement Proponal (DD Form 1426} appearing |
iat the end of this document or by letter. i
i
AMSC N/A [ IE

DISTRIRIIION STATEMINT A Approved for public reicace; dictribution 1o uniimiied.
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with table I.

1.2.1.4 Resrstance tolerance.  The recistance tolerance s 1dentified by a single letter 1n accordance
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2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. The following specifications, standards, and handbooks
form a 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 (DOD1SS) and supplement thereto, c.ted in the solicitation (see 6.2).

SPECIFICATIONS
M1L-R-39017 - Resistors, Fixed Film (Insulated) Establiched 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-45662 - Calibration Systems Requirements.

(See supplement 1 for list of associated specifications.)

(Unless otherwise indicated, copies of federal and military specifications, standards, and handbooks are
available from the Defense Printing Service Detachment Office, Bldg. 4D (Customer Service), 700 Robbins
Avenue, Philadelphia PA 19111-5094.)

2.2 Non-Government publication. The following document forms a part of this document to the extent
specified herein. Unless otherwise specified, the issues of the documents which are DoD adopted are those

1icesd &= b igociim ~é s NANTICE o~ 3 Vo 3
listed in the issue of the DODISS cited in the solicitati

. : :
n. Unless gtherwise specified, the 1i1ssues of

documents not listed in the DOD!ISS are the 1ssues of the documents cited in the solicitation (sce 6.2).
Y FOR TESTING AND MA
ASTM B 545 . Standard Specification for Electrodeposited Coatings of Tin,

(Application for copies should be addresscd to the American Society for Testing and Materials, 1916
Race Street, Philadelphia, PA 19103.)

(Non-Government standards and other publications are normally available from the organizations that
prepare or distribute the documents. These documents also may be available yn or through libraries or othes
infarmational services.)

2.3 Order of precedence. In the event nf a confitct between the text nf this specifacation and the
references cited hercin (except for awcociated detinl specrfications, specrfication sheets, ar MS
Ctandardl ), the text of thre apec o faoation chylt tabe precedenc e Nothang ' thiy wped v f o gt howe v

shal b supernede applioabie Laws and fequiatyans unlecs g specrtic exenplion has beers obtarned,
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Check the source to verify that this is the current version before use.




MIL-R-22684D
3. REQUIREMENTS

3.1 Detsil reguirements for individual resistor types. Detail requirements or exceptions applicable to
individual types of resistors shall be as specified in the detsil specifications listed in supplement 1 to
this specification. In the event of any conflict between requirements of this specification and the detail
specifications, the latter shall govern (see 6.2)

3.2 Qualification. Resistors furnished under this specification shall be products which are quatified
and have been listed on or approved for Listing on the applicable qualified products list (see 6.3).

3.3 Material. The material shall be as specified herein. However, when a definite material is not
specified, a material shall be used which will enable the resistors to meet the performance requirements of
this specification. Acceptance or spproval of any constituent material shall not be construed as a
guarantee of the acceptance of the finished product.

3.4 Design, construction, and physical dimensions. Resistors shall be of the design, construction, and
physical dimensions specified (see 3.1). Each resistor shall consist of a film-type resistance element
protected against exposure to humidity and temperature conditions by an enclosure or a coating of
moisture-resistant, insulating material that completely covers the element and end cap down to the resistor
lead (see 3.1).

3.4.1 Coating of terminals. At the option of the contractor, the terminals may be solder coated or other
wise treated to meet the solderability requirements. When a tin-lead solder coating is used, the tin
content shall range between 40 and 70 percent.

3.4.2 Solder dip (retinning) leads. Only the manufacturer or his authorized MIL-R-39017 category B or C
distributor who has been previously approved may solder dip/retin the leads of the product supplied to this
specification provided the solder dip/retin process has been approved by the qualifying activity.

3.4.3 Qualifying activity approval. Approval of the solder dip process will be based on one of the
following options:

a. When the original lead finish qualified was hot solder dip lead finish 52 of MIL-STD-1276 (Note:
The 200-microinch maximum thickness is not applicable). The manufacturer shall use the same
solder dip process for retinning as is used in the original manufacture of the product.

b. When the lead originally qualified was not hot solder dip lead finish 52 of MIL-STD-1276 as
prescribed in a., approval for the process to be used for solder dip shall be based on the
following test procedure:

(1) Thirty samples of any resistance value for each style and (ead finish are subjected to the
manufacturer’s solder dip process. Ffollowing the solder dip process, the resistors are
subjected to the dc resistance test and other group A electricals. No defects are allowed.

(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 solder heat test followed by the
moisture resistance test. No defects are allowed.

(Note: Solder dip of gold plated leads is not allowed.)

3.4.4 Solder dip/retinning options. The manufacturer may solder dip/retin as follows:

a. After the group A screening tests: Following the solder dip/retinning process, the electrical
measurements required in group A, subgroup 1 shall be repeated on the lot. The group A, subgroup
1, lot rejection criteria shall be used. Following this test, the manufacturer shatl submit the
lot to the group A solderability test as specified in 4.6.15.

b. As a corrective action, if the lot fails the group A solderability test.

3.4.5 Tin ptated finishes. Use of tin plating is prohibited as a final finish and as an undercoat (see
6.16). Use of tin-lead (Sn-Pb) finishes are acceptable provided that the minimum (ead content is 3 percent.

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T00:56Z
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1.9 rPower rating. Resistors shall have a powrr rating as specified (see 3.1), based on continuous
tutl load operation at an smbient temperature of 70°C. This power rating ts deperxient on the abriity of
recistors to meet the lite requirements specified 1n 3,17, for temoeratures 1n excess of those specified

eqQul atures 1N excess 0T 1NOS e s

abave, the lond tife shall be derated in accordnnce with figure 1 (see 6.4).
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FIGURE 1. Derating curve for high ambient temperatures.

3.6 Voitage rating. Resistors shaii have a rated direct current (dc) continuous working voitage or an
approximate sine-wave root-mean-square (rms) alternating current (ac) continuous working voltage at
commercial-line frequency and waveform corresponding to the power rating, as determined from the following

formula:

o =y oKX

wWhere:

Rated dc or rms ac continuous working voltage at commercial-line frequency and waveform.
Power rating (see 3.1).
= Nominal resistance (see 3.1).

© v m
"

In no case sha h

[
maximmm value (see
ma tue (see

rated dc or rms ac continuous working voltage be greater than the applicable
1, table Il and 6.5).

e
3

pecified in 4.6.2, the dc resistance shatl be
1y
v

poT T T 1
| | | Maximum |
I ceulan I pawer rating | continuous working |
| Style | Power rating | continuous working
| | | voltage (dc or rms) |
R :
| i Watts i voits i
IoRLO7 | 174 | 250 |
boRe20 172 ; 350 |
| RL32 1 | 500 |
booRLA2 ? ! 500 1
! ! |
! |
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3.8 J1hermal_shock. When resistors are tested as specified in 4.6.3, the resistors shali meet the
following requirements:

Change sha
Th

mination:
mnation:

3.9 Low-temperature operation. When tested as specified in 4.6.4, the resistors shall meet the following
requirements:

Resistance: Change shall not exceed +(0.5 percent + C.05 ohm).
Visual examination: There shall be no evidence of mechanical damage.

3.10 Short-time overload. When resistors are tested as specified in 4.6.5, the resistors shall meet the
following requirements:

Resistance: Change shall not exceed :(0.5 percent +0.05 ohm).
Visual examination: There shall be no evidence of arcing, burning, or charring.

3.11 Terminal strenath.

3.11.1 Pull test. When tested as specified in 4.6.6.1, resistors shall withstand the specified load (see
T 1Y withniit markhaniral Adamana
3.1) without mechanical damage.

3.11.2 Twist. When resistors are tested as specified in 4.6.6.2, the resistors shall meet the following
requirements:

Resistance: Change shall not exceed +(0.5 percent +0.05 ohm).
Visual examination: There shali be no evidence of breakage or other mechanicai damage.

3.12 Dielectric withstanding voltage. When resistors are tested as specified in 4.6.7, the resistors
shall meet the following requirements:

DC resistance: Change shall not exceed $(0.5 percent +0.05 ohms).

Leakage current: Shall not exceed | milliampere at any time during test.
Visual examination: There shall be no evidence of mechanical damage, arcing, or
breakdown.
3.13 Insulation resigtance, UWhen resistors are tested as specified in 4.6_8, the insulation resistance
shatl be not less than 1,000 megohms.
T 17 Darsicntmnman ¢a naldari;ms haas oo moaricotbanse arn tantamd ar comamrtfiad s /7 £ 0O Phna maniotare oball
d. 1N REDSIDLONLET LU DOLLUTT I1IY rnical. WHTI TESIDLUIND diT LEOLTU ad JpPTiLliilictuyu 11 ». 0.7, LT T E€DTD2LUND dliai i
meet the following requirements:

Resistance: Change shall not exceed +(0.5 percent + 0.05 ohm).
Visual examination: There shall be no evidence of mechanical damage.

3.15 Moisture resistance. When resistors are tested as specified in 4.6.10, the resistors shall meet the

following requirements:

Dietectric withstanding voltage (atmospheric): As specified in 3.12.
insutation resistance: Shall be not less than 100 megohms.

DC resistance: Change shall not exceed the value specified (see 3.1).
Visual examination: There shall be no evidence of mechanical damage.

2,16 Resistance-temperature characteristic. Uhen resistors are tested as specified in 4.6.11, the change
in resistance at any temperature, referred to an ambient temperature of 25°C, shall not exceed t.02 percent

per degree Cetsius (200 PPM/°C).

3.17 Life. When resistors are tested as specified 1n 4.6.12, there shall be no evidence of mechanical
damage; the change 1n resistance between the 1miti1al measurement and any succeeding measurements shatl not
exceed the volue specified (sce 3.1).

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T00:56Z
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3.18 Shock (specified pulse). When resistors are tested as specified in 4.6.13, the resistors shall meet
the following requirements:

Resistance: Change in resistance shall not exceed 2(0.5 percent +0.05 ohm).
Electrical dlbtu”kllmlt'- .1 millisecond or greater duration during test.

Visual examination: There shall be no evidence of mechanical or electrical damage.

3.19 Vibration, high frequency. When resistors are tested as specified in 4.6.14, the resistors shall
meet the following requirements:

Resistance: Change shall not exceed (0.5 percent +0.05 ohm).
Electrical discontinuity: 0.1 millisecond or greater duration during the test.

Visual examination: There shall be no evidence of mechanical or electrical damage.
ability. When resistors are i eads
shall be at leas 95-percent covered with a new solder coating. The remalning S-percent of the lead surface
shatl show only small pinholes or voids; these shall not be concentrated in one area. Bare base metal and
areas where the soider dip failed to cover the original coating are indications of poor sotgerability, and
shall be cause for failure. In case of dispute, the percent of coverage with pinholes or voids shall be
determined by actual measurements of these areas, as compared to the total area.

iad e L & 1( tha Arvrnnad ciiréaras Aé tha laade
' e GO G SuUrvale OV TN 2&

3.21 Resistance to solvents (applicable to alpha-numeric marking). Wwhen tested as specified in 4.6.16,
there shall be no evidence of mechanical damage and the markings shall remain legible.

3.22 Marking. Resistors shall be legibly and permanently color coded in accordance with appendix B or as
specified (see 3.1).

Limmbommomehi o

T 2 osneare cohal o S mao
3.23 Morkmasnship. esistors shal s n such 3 mann H ree
the requirements of 3.1, 3.3, 3.4, 3.4.1, and 3.22, as applicabie, and shall be free from other defects tha

will affect life, serviceability, or appearance. The bodies of the resistors shall be free from cracks,
holes, chips, malformation, and other defects that will affect life or serviceability. The wire leads shall
be unbroken, and not crushed or nicked.
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4., QUALITY ASSURANCE PROViSIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract or purchase order, the
contractor is responsible for the 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 performance of the inspection requ1rements specified
herein, unless disapproved by the Goverrment. The Goverrment reserves the right to perform any of the
ingpections set forth in the specification uhere such inspections are deemed necessary to ensure suonlieg

and services conform to prescribed requirements.

-

L 11 Bassonst amra All i1¢ame ch I‘I\ maat al ramitramantc N

£.1.1 Respons ) compliance. All items shall meet 3!l reguirements of

inspections set forth his 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 respomsibitity of ensuring that all products or supplies submitted to the
Government for acceptance comply with all requirements of the contract. Sampling inspection, as part of
manufacturing operations, is an acceptable practice to ascertain conformance to requirements, however, this
does not authorize submission of known defective materiai, either i1ndicated or actual, nor does 1t commit
the Government to accept defective material.

cartinmneg T amd § T
selx i
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4.1.2 Test equipment and inspection facilities. Test and measuring equipment and inspection facilities
of sufficient accuracy, quality, and quantity to permit performance of the required inspection shall be
established and maintained by the contractor. The establishment and maintenance of a calibration system to
control the accuracy of the measuring and test equipment shall be in accordance with MIL-STD-45662.

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

a. Qualification ynspection (see 4.4).

b. Quality conformance inspection (sec 4.5).

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T00:56Z
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4.3 Inspection conditions and precautions.

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

4.3.2 Precautions. Adequate precautions shall be taken during inspection to prevent condensation of
moisture on resistors, except during the low-tempersture operation, thermal shock, and moisture-resistance

tests. Precautions shall also be taken to prevent damage by heat when soldering resistor leads to
terminals.

4.4 Qualification inspection. Qualification inspection shall be performed at a laboratory acceptable to
the Goverrment (see 6.3) on sample units produced with equipment and procedures normally used in production.

4.4.1 Sample. The number of sample units comprising a sample of resistors to be submitted for
qualification inspection shall be as specified in appendix A to this specification.

4.64.2 Inspection routine. Sample units shall be subjected to the qualification inspection specified in
table 111, in the order shown. All sample units except those designated for solderability shall be
subjected to the inspection of group I. Forty sample units shall then be divided equalty into four groups
for groups 1l to V inclusive; the remaining 10 units shall be subjected to group VI.

4.4.3 Defectives. Defectives in excess of those allowed in table 11l shall be cause for refusal to grant
qualification approval.

4.4.4 Retention of qualification. To retain qualification, the contractor shall forward a report at
6-month intervals to the qualifying activity. The qualifying activity shall establish the initial reporting
date. The report shall consist of:

a. A summary of the results of the tests performed for inspection of product for delivery (groups A and
B), indicating as a minimum the number of lots that have passed and the number that have failed.
The results of tests of all reworked lots shall be identified and accounted for.

b. The results of tests performed for periodic inspection (group C), including the number and mode of
failures. The test report shall include results of all periodic inspection tests performed and
completed during the 6-month period. 1f the test results indicate nonconformance with specification
requirements, and action acceptable to the qualifying activity has not been taken, action may be
taken to remove the failing product from the qualified products lists.

Failure to submit the report within 30 days after the end of each 6-month period may result in loss of
qualification for the product. In addition to the periodic submission of inspection data, the contractor
shall immediately notify the qualifying activity at any time during the 6-month period that the inspection
data indicates failure of the qualitfied product to meet the requirements of this specification.

In the event that no production occurred during the reporting period, a report shall be submitted certifying
that the company still has the capabilities and facilities necessary to produce the item. If during two
consecutive reporting perjods there has been no production, the manufacturer may be required at the
discretion of the qualifying activity, to submit the products to testing in accordance with the
qualification inspection requirements.

4.4.5 Alternate inspection. For the purpose ot retention of qualification and quality conformance
inspection (see 4.4, 4.4.4, and 4.5) test data on identical items covered by MIL-R-39017 may be used.

4.5 Quality conformance inspection.

4.5.1 Inspection of product for delivery. Inspection of product for delivery shall consist of groups A
and B inspection. Delivery of product shall not be delayed pending completion of group B testing.

4.5.1.1 [Inspection lot. An inspection lot, as far as practical, shall consist of all the resistors of
the same style, characteristic, and protective enclosure or coating and manufactured under essentially the
same process and conditions during a manufacturing period of 1 month maximum.

4.5.1.1.1 Production lot. & production lot shall consist of all resistors of the same style, nominal
resistance value, resistance tolerance, and termination type.

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T00:56Z
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TABLE 111. Qualification inspection.
Number of
Test sampie units | Number of
Requirement method to be feailures
Inspection paragraph paragraph inspected eliowed 1/
Group |
Visual and mechanical
| examination 2/ 3/ 1.1, 3.3 w0 6.6 B - -
3.4.1 incl
and 3.21 to — 10 — 1
3.22 incl,
DC resistance 3/ 3.7 4.6.2 P H
Group 1!
Thermal shock 3/ 3.8 4.6.3 H o
Low-temperature
operation 3.9 4.8.4 — 10 — 1
Short-time overload 3.10 L.6.5
Terminal strength 3.1 L.6.6 - -
Group 111
Dielectric withstand-
ing voltage 3/ 3.12 4.6.7 H H
Insulation —2
resistance 3/ 3.13 4.6.8
Thermal shock 3/ 3.8 4.6.3 —— 10 — 1
Resistance to
soldering heat 3. 4.6.9
Woisture resistance 3.15 4.6.10 -
Group 1V
Resistance-temperature
characteristic 3.16 $.6.11 b
Life 3.17 4602 Hoo 10 L
Gr v
Shock (specified
_pulsg) 3.18 4.6.13 N N
Vibration, i0 J—— 3
high freauency 3.10 4.6.14 }-r_ -
Growp VI
Solderability 3.20 4.6.15 by
Resistance to solvents _}-— 10 },- 1
(applicable to alpha- J J
numeric marking) .21 4.6,16

v

A~
~

Failure of an individual resistor in one or more test in groups |

P |
Chargea

s2e = oitnnla failiira
a5 8 ST failure.

VO

Eai
Fgilures for aarh rec

caln

res

to
istance value chal

LS vaille

| be permitted as

specified in each group, but not more than two failures shall be permitted in groups !

through V combined.

e

Manbima cha o
Harking shall be con

Nondestructive.

i
S

o]

red defective only if the marking is
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4.5.1.2 Rejected lots. If an inspection lot is rejected, the supplier shall withdraw the (ot, and may
then rework it to correct the defects, or screen out the defective units. Such lots shall be kept separate
from new lots, and shall be clearly identified as lots to be reinspected. Such lots shall be reinspected
using tightened inspection.

4.5.1.3 Group A inspection. Group A inspection shall consist of the examination and test specified in
table IV, and shall be made on the same set of sample units, in the order shown.

4.5.1.3.1 Sampting pian.

4.5.1.3.1.1 Subgroup 1. A sample of parts from each inspection lot shall be randomly selected in
accordance with table V, if one or more defects are found, the lot shall be rescreened and defects removed.
After screening and removal of defects, » new sample of parts shatl be randomly selected in accordance with
table V, if one or more defects are found in the second sample, the lot shall be rejected and shall not be
supplied to this specification. Resistance values in the samples shall be representative, and where
possible, in proportion to the resistors in the inspection lot.

4.5.1.3.1.2 Subgroup 2. A sample of parts from each inspection Lot shall be randomly selected in
accordance with table V, if one or more defects are found, the lot shall be rescreened and defects removed.
After screening and removal of defects, a new sample of parts shall be randomly selected in accordance with
table V, if one or more defects are found in the second sample, the lot shall be rejected and shall not be
supplied to this specification.

4.5.1.3.1.3 Subgroup 3 (solderability).

4.5.1.3.1.3.1 sampling plan. Thirteen samples shall be selected randomly from each inspection Lot and
subjected to the subgroup 3 solderability test. |f there are one or more defects, the lot shall be
considered to have failed.

4.5.1.3.1.3.2 Rejected lots. In the event of one or more defects, the inspection lot is rejected. The
manufacturer may use one of the following options to rework the {ot:

a. Each production lot that was used to form the failed inspection lot shall be individually submitted
to the solderability test as required in 4.5.1.3.1.3.1. Production lots that pass the solderability
test are available for shipment. Production lots failing the solderability test can be reworked
only if submitted to the soilder dip procedure in b.

b. The manufacturer submits the failed lot to 2 100 percent solder dip using an approved solder dip
process in accordance with 3.4.2. Following the solder dip the electrical measurements required in
group A, subgroup 1 tests shall be repeated on the lot. Thirteen additional samples shall then be
selected and subjected to the solderability test with 2ero defects allowed. 1f the lot fails this
solderability test the lot shall be reworked a second time and retested. If the Lot fails the
second rework, the Lot shall be considered rejected and shatl not be furnished against the
requirements of this specification.

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T00:56Z
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4.5.1.3.1.3.3 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.

TARLE IV. Groun A inspection,
TABLE 1V, Groun A inspection,
Requirement Method
Examination or test paragraph paragraph | Number of samples
Subgroup 1 |
DC resistance 3.7 4.6.2 4.5.1.3.1.%
Subgroup 2
Visual and mechanical 3.4, 3.22,
examination 3.23 “.6.1 4.5.1.3.1.2
Subgroup 3
Solderability 3.20 4.6.15 4.5.1.3.1.3

TABLE V. Gro A samplin lan.

Lot Size Subgroup 1 Subgroup 2

sample size | sample size
2 to 13 100X 100%
16 to 125 100X 13
i2é to i50 i25 i3
151 to 280 125 20
281 to 500 125 29
501 to 1200 i25 34
1201 to 3200 125 42
32001 to 10000 192 50
10001 to 35000 294 60
35001 to 150000 294 74
150001 to 500000 345 90
500001 and over 435 162

4.5.1.4 Group B inspection. Group B inspection shall consist of the tests specified in table V1, in the
order shown. They shall be performed on sample units that have been subjected to and have passed the group
A inspection, unless the Government considers 1t more practical to select a separate samnle from the lot for

its group B inspection. Sample units shall be selected so that no more than three voltages will be required
for the short-time overload test.

4.5.1.4.1 Sampling plan. A sample of parts shall be randomly selected in accordance with table VII, if
one or more defects are found, the lot shall be rescreened and defects removed. After screening and removal
of defects, a new sample of parts shall be randomiy seiected 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.

10

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T00:56Z
Check the source to verify that this is the current version before use.



MIL-R-22684D

TABLE VI. Group B inspection.

Requirement Rethod
Test paragraph paragraph
Resistance-temperature
characteristic 3.16 4.6.M
Dielectric withstanding vo!ltage 3.12 4.6.7
Thermal shock 3.8 4.86.3
Short-time overioad 3.10 4.6.5
Resistance to sotvents
(Alpha-numeric marking) 321 4.6.16

TABLE VIl. Group 8 sampling plan.

Lot size Sample size
2 to 5 100%
s to 90 S
91 to 150 [
151 to 280 7
281 to 500 9
501 to 1,200 1"
1,201 to 3,200 13
31,201 and over 15

4.5.1.4.2 Disposition of sample units. Sample units which have passed all the group B inspection may be
delivered on the contract or purchase order, at the option of the supplier, provided the resistor terminals
were not soldered during any of the tests.

4.5.1.5 Periodic _inspection. Periodic inspection shall consist of group C. Except where the results of
these inspections show noncompliance with the applicable requirements (see 4.5.1.5.4), delivery of products
which have passed groups A and B inspections shall not be delayed pending the results of these periodic
inspections.

4.5.1.5.1 Group T inspection. Group T inspection shail comsist of the tests specified in tabie Viii in
the order shown. They shall be performed on sample units of each style and selected from lots that have
passed groups A and B inspections.

4.5.1.5.1.1 Sampling plan.

4.5.1.5.1.2 Monthty. Ten samples units of any resistance value divided between the critical and low
ralues shall be inspected every month. 1f neither of these values is produced during the month, resistors

of the lowest resistance value produced shall be inspected, with one defective unit atlowed; if this sample
fairls, ten additional sample units shall be 1nspected with no defective units allowed.

Small quantity production. 1f more than 1,000 resistors of any style in a group are produced

over a previous 1-month production period, the monthly group C tests shall be performed as

specified in 4.5.1.5.1.2. if the production rate is iess than 1,000 resistors for each styie in a
group over the previous 1-month period, then the monthly group C inspection may be postponed until at
least 1,000 resistors of any style 'n the group are produced. 1In any case, the monthly tests shall be
performed at least once each 3 months on the style in the group with the highest production.

4.5.1.5.1.3 Quarterly. Twenty sample units between the critical and highest resistance values shall be
inspected quarterly. For style RLO7, 20 sample units of the highest resistance vatue shall be inspected,
ten sample umits between the critical and highest resistance vatues shall be subjected to the tests of
subgroup 1, and 10 sample units of the value closest to the value above the critical value shall be
subjected to the tests of subgroup 2. One defective shall be allowed tor cach subgroup, but not more than
one defective for the two subgroups combined.
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1 mle.ﬂ.!i'y oroduction. |f more than 1,000 resistors of any style in a group are produced

L 21y

previous 3-month period, the quarterly group C tests shall be performed as specified in
1.5.1.3. 1f the producnon rate is less than 1,000 resistors for each style in a group over
he previous 3-month period, then the guarterly test may be postponed for 3 months. 1n ahy case,
the quarterly tests shall be performed at least semiannually on the style with the highest production.

4.5.1.5.1.64 Semiannualiy. Ten sampie units between the critical and highest resistance vaiues sha.l be
subjected to the tests of subgroup 1, except for style RLO7, tor which the highest value shall be subjected

1o the tests of subgroup 1. Ten sanple units of any resistance value shall be subjected to the tests of
subgroup 2. One defective unit shall be allowed for each subgroup, but not more than one defective for the

tus guharouncg comhined
{80 SUDRGrouUps comoynec.

4.5.1.5.2 Defectives

..... Ao d

| he number of defectives exceed the number sllowed in table VIIIl, the sample
shall be considered to have

4.5.1.5.3 pisposition of sample units. Sample units which have been subjected to group C inspection
shall not be delivered on the contract or purchase order.

4.5.1.5.4 Noncompliance. 1f a sample fails to pass group C inspection, the manufacturer shall
immediately notify the qualifying activity and the cognizant inspection activity of such failure and take

nnnnnn 3 un *3in eh + 1
corrective action on the materials or processes, or both, as warranted, and on all units of product 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 shal!l be discontinued
untii corrective action, acceptabie to the qualifying activity has been taken. After the corrective action
has been taken, group C inspection shall be repeated on additional sample units (all inspection, or the
inspection which the original sample failed, at the option of the qualifying activity). Groups A and B
inspections may be reinstituted; however, final acceptance and shipment shail be withheid until the group C
inspection has shown that the corrective action was successful. 1In the event of failure after reinspection,
mformation concerning the failure shall be furnished to the cognizant inspection activity and the
qualifying activity.

4.5.2 Inspection of packaging. The sampling and inspection of the preservation, packing, and container

marking shall be in accordance with the requirements of MIL-R-39032.

TABLE VIII. Group C inspection.

Number of )
Require- samples Number of
ment #ethod to be defectives
Inspection paragraph |paragraph| inspected permitted
Monthiv
Monthly
Thermal shock 3.8 4.6.3
Low-temperature operation 3.9 L.6.4
Short-time overlioad 3.10 4.6.5 r—m 1
Terminal strength EPRE! L. 6.6
Quarterly —
Subgroup 1
Dielectric withstandin —
voltage ° 3.12 £.6.7 B o]
Insulation resistance 3.13 4.6.8
Thermal shock 3.8 $.6.3 10 — 1
Resistance to soldering heat 3.14 4.6.9
Moisture resistance 3.15 4.6.10
o D - L J -1
-)\le UU.J [ I i
Resistance-temperature — -
characteristic 3.6 4.6.11
Life 3.7 .6.12 10 —1
Semiannuatly - - —
Shock (specified puise) 3.18 4.6.13 }
Vibration, high frequency 3.19 L.6.14 Lo 10 9
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4.6 Methods of inspection.
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design, construction, physical dimensions, marking, and workmanship are in accordance with the applicable
requirements (see 3.1, 3.4, 3.4.1, 3.21, and 3.22).

4.6.2 DC resistance (see 3.7). Resistors shall be tested in accordance with method 303 of MIL-STD-202.
The following details and exceptions shall apply:

a.

Measuring apparatus: Different types of measuring test equipment (multimeters, bridges, or
equivalent) are permitted to be used on the initial and final readings of this test, provided the
equipment is the same style, model, or if it can be shown that the performance of the equipment is

b. Measurement energy: The measurement energy applied to the unit under test shall not exceed 10
percent of the 25°C rated wattage times 1 second.

c. Temperature: The dc resistance test specified in group 1 of table 111 shall be performed at 25°C
t2°C. For all other tests, unless otherwise specified herein, the temperature at which subsequent
and final resistance measurements are made shall be within 12°C of the temperature st which the
first resistance measurement was made.

/s £ X L TN _ 7 O\ B lossm—o Pt bis s aoaod Do o __ . lal —_ab_ 4 AAT 4 Mt _OYN_IND
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ils and exceptions shall apply:

Special mounting. Resistors shall be mounted by their terminals so that there 1s at ieast 1 inch
(25.4 mm) of free air space around each resistor and the mounting is in such a position with respect

to the air that it offers substantially no obstruction to the flow of air acrcss and around the
resistors.

Test condition letter. A, except that 125° +3°  -0°C (150°C +3°C, -0°C for qualification only)
shall be used.

Measurements before and after cycling. DC resistance shall be measured as specified in 4.6.2, prior
to the first cycle and 1 hour after completion of the fifth cycle and stabilization at room
temperature.

Examination after test. Resistors shall be examined for evidence of mechanical damage.
4 low-temperature operation {see 3.9)
Mounting. As specified in 4.6.3a.
Procedure. Ffollowing the final measurement of dc resistance specified in 4.6.3c, the resistors

shall be placed in a cold chamber at room temperature. The temperature shal! be gradually decreased
to -65°C +0°C, -5°C, within a period of not less than 1 hour 30 minutes. For quality conformance
inspection only, and at the option of the manufacturer, 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, the full rated continuous working voltage (see 3.1) shall be applied for 45
minutes. The resistors may be loaded individually or in paratlel. Fifteen ¢5, -0 minutes after the
removal of voltage, the temperature in the chamber shall be gradually increased to room temperature
within a period of not more than 8 hours. The resistors shall be removed from the chamber and
maintained at a temperature of 25°C 25°C for approximateiy 24 hours; the dc resistance shaili then be
measured as specified in 4.6.2. Resistors shall then be examined for evidence of mechanical damage.

4L.6.5 Short-time overload (see 3.10).

a.

Test conditions.

—~
—
~

free space: 1in free space, resistors shaili be mounted horizontaliy, with no object clioser than 3
inches (76.2 mm) to the protective coating except the mounting base, that shall not be closer
than 2 inches (50.8 mm) below the resistor.
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(2) Crill air- In still air resistors shall be mounted with no circulation of air other than that
(2) Still air: In still air, resistors shall be mounted with no circulstion of air other than that
created by the heat of the resistors being operated.
. Do oode com o [ 2 Y ol - abhal )l b e i HY Sqpepe ] S = 2 £ - 2 e bl e A i im o aa -
D. FIUCEUUIE. 1549 rcslbtun;e b"dlt De meaburcu as SPcClYIEO 1N &,.0.¢€. rot\ouvng (nlb mcﬂbul!“ﬂﬂl, 8
potential of 2.5 times the rated continuous working voltage but not to exceed twice the maximum
voltage (see 3.1) shall be applied for S seconds to the resistor terminals. Thirty +5, -0 minutes
after removal of the test potential, the dc resistance shall again be measured as specified in
4.6.2
4.6.6 Terminal strength (see 3.11). Resistors shall be tested in accordance with method 211 of
M1y .CTN. 202 Tha énlinuina datailc amd avrantinme ohalil amely
nILTowvTEvE. e Y OLi0wing GTlgils aikd SALSPLIONS Snagvy appt
4.6.6.1 Pull test (see 3.11.1). The following details shall apply:
a. Test condition letter A. Apply (oad 5 pounds. Resistor shall be clamped by one terminat lead.
b. Initial measurement. DC resistance as specified in 4.6.2.
c. Examination after test. Resistors shall be examined for evidence of mechanical damage.
4.6.6.2 Iwist test {see 3.11.2). After the test in 4.6.6.1, the following details shal!l apply:
a. Test condition letter D.
b. Measurement after test. DC resistance shall be measured as specified in &4.6.2.
c. Examinations after test. Resistors shall be examined for evidence of breakage and other

mechanical damage.

4L.6.7 Dielectric withstanding voltage (see 3.12).

4.6.7.1 Atmospheric pre
The following details and exceptions shall apply:

a.

ssure. Resistors shatl be tested in accordance with method 301 of MIL-STD-202.

Special preparatio

ns. 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 {eads shaii be positioned so that the distance between the resistor ieads and any point of

the V-block is not

Initial measuremen

less than the radius of the resistor minus the radius of the lead wire,

t. DC resistance shall be measured as specified in 4.6.2.

Magnitude of test voltage. See 3.1.

WNature of potentia
second) and wavefo

{. An ac suppiy at commerciai-iine freguency (not more than 100 cycies per
rm.
Duration of application of test voltage. 5 seconds.
Rate of application of test voltage. 100 volts per second.
ian né rtace usltana Batunan tha racictnr Sarmimale Ffanmartad tAanathar amd tha
Ty v LTOL YUl LoyT . BTAWTCTI LT § TOIDLUT LTHINIIIgLd LUIMNITL LU wuyounici arrd WY

Examinations and measurements. During the tests, the {(eakage current shail be monitored and the

resistors examined
shall be examined

for evidence of arcing and breakdown. At the conclusion of the test, resistors
for evidence of damage.
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4.6.7.

2 Barometric pressure (reduced) (see 3.12). Resistors shall be tested in accordance with method

105 of MIL-STD-202. The following details and exceptions shatl apply:

a.
b.

c.

e.

f.

g.
h.
i.
J.

4.6.8

MIL-STD-

Method of mounting. As specified in 4.6.7.1a.
Initial measurement. DC resistance shall be measured as specified in 4.6.2.

Test condition. B
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Nature of potential. As specified in 4.6.7.1d.

Duration of application of test voltage. 5 seconds.

Rate of application. 100 volts per second.

Points of application of test voltage. As specified in 4.6.7.1g.
Examinations and measurements. As specified in 4.6.7.1h.

Measurement after test. As specified in 4.6.7.17i.

Insulation resistance (see 3.13). Resistors shall be.tested in accordance with method 302 of
202. The following details and exceptions shall apply:

Special preparations: As specified in 4.6.10a.
Test condition: A or B, whichever is practicable.

Points of measurement: Between the resistor terminals connected together and the mounting strap.

4.6.9 Resistance to soldering heat (see 3.14). Resistors shall be tested in accordance with method 210
of MIL-STD-202. The following details shall apply:

w

o

d.

Measurement before test: DC resistance shall be measured as specified in 4.6.2.

Test condition: Test condition G (260°C $5°C, 10 t2 seconds). A board with a maximum area of 9
square inches shall be used, and the leads shall not be cut. The parts shall be immersed to within
.075 +.025 inch (1.91 10.64 mm) of the body.

HMeasurements after test After completion of the cleaning process and following a minimum 3-hour
cooling period, the dc resistance shall be measured as specified in 4.6.2.

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

4.6.10 Moisture resistance (see 3.15). Resistors shall be tested in accordance with method 106 of

MIL-STD-

202. The following details and exception shall apply:

Mounting: Resistors shall be soldered by their leads to standoff insulators on a suitable panel so
that there will be at least 1 inch of free air space around each resistor. 1/ The spacing of the

mounts shall be such that the length of each resistor lead is 375 £.063 inch (9.53 21.60 mm) when

measured from the edge of the supporting terminal to the resistor body. Resistor leads may be
formed, if necessary, so as not to compromise the seal of the resistor. 1In addition, one-half of
the sampte units shall be covered with a V-shaped metal strap whose width is equal to the length of
the resistor body as indicated on figure 2. The strap shall be made of a corrosion-resistant metal
and shall be kept in contact with the resistor body by supporting the body as indicated on figure 2,
with a nonconducting, noncorrosive support whose width is iess than that of the body and which shalli
not act as a moisture trap. The mounting straps may be individual for each resistor or continuous

for all resistors. These resistors with strapping shall be subjected to the polarization voltage.

1/ Standoff 1nsulators of polytetrafluoroethylene are preferred for use with resistors of high resistanie

valuae
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b. initisl measurement: Following thermal stabilization (within 30 minutes after resistors have been
removed from drying oven), resistance shall be measured as specified in 4.6.2

c. Polarization and Loading voitage:

(1) Polarization voltage: During steps 1 to 6 inclusive, a 100-volt dc potential shall be applied
only to resistors which have a polarizing strap. This potential shall be applied with the
positive lead connected to the resistor terminals tied together and the negative lead connected

1€aC LonneCIed 0 1STOf €gat tead connectec

to the polarizing straps.

(2) Loading voltage: During the first 2 hours of steps | and 4, a dc test potential equivaient to
100-percent rated dc continuous working voltage shall be applied to those resistors which do not
have the polarizing strap specified in 4.6.10a.

A POLARIZING

STRAP
/1111117171111111]]

A
/AN N\ _~ RESISTOR
=/ \—— /N Sy  8ooy

) L/ =

(N
Y

S
SUPPORT
a8

b

SECTION A-A

FIGURE 2. Mounting straps for moisture-resistance test for polarized units only.

d. Subcycle: Step 7a shall be performed during any five of the first nine cycles. Step 7b shall not
be applicable. All polarizing straps shall be removed to perform step 7a and then be replaced prior
to returning the resistors to the humidity chamber.

e. final measurements: Upon completion of step & of the final cycle, the resistors shall be held at
the high-humidity condition and & temperature of 25°C 2£2°C for a period of 1 hour 30 minutes to 3
hours 30 minutes. Resistors shall be removed from the chamber and within 30 minutes, without any
additional handiing, the dc resistance, dietectric withstanding voltage, and insulation resistance
shall be measured in that order, as specified in 4.6.2, 4.6.7.1, and 4.6.8, respectively. The

straps specified in 4.6.7 and figure 2, shall be used for these measurements. Sample units shall
not be subjected to forced air drying prior to or during these final measurements.

f. Examination after test: Resistors shall be examined for evidence of mechanical damage.
4.6.11 Resistance-temperature characteristic (see 3.16). Resistors shall be tested in accordance with

method 304 of MIL-STD-202. The following details and exceptions shall apply. Test temperature: In
accordance with tabie iX.
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TABLE IX. Ambient temperature for resistance-temperature characteristic test.

r T 1
| | Temperature °C |
! Sequence } T —]
| | Quatification | Groups B and C 1/ |
! | inspection ! inspection |
' i 1
| 1 | 25 23 2/ ] 25 13 2/ ;
| 2 | 15 13 | -55 13 i
| 3 q -55 13 1 25 13 2/ {
| 4 | 25 23 2/ | 150 23 !
| 5 | 65 3 | .- ;
i 6 | 150 3 | .-

L | i _

1/ At the option of the manufacturer, the reverse sequence may be as follows:

1 - - 25 3 2/
2 - - - 150 13
3. - - 2543 2
4 - - - -55 123

s temperature shall be considered the reference temperature for
o)

v of the succeeding temperatures.

12 Life (see 3.17). Resistors shall be tested in accordance with method 108 of MIL-STD-202. The

following details and exceptions shall apply:

a.

Method of mounting. Resistors shall be mounted and soldered to lightweight terminals. The
effective iength of each lead shall be 1 inch. Resistors shaii be arranged so that the
temperature of any one resistor shall not appreciably influence the temperature of any other
resistor. There shall be no circulation of air over the resistors other than that caused by the
heat of the resistors.

Test temperature. +70°C +15°C, -5°C.
Initial measurements. Measurements may be made inside or outside the chamber.

(1) Inside chamber. When measurements are to be made inside the chamber, the DC resistance shall be
measured at a temperature of 70°C 25°C after temperature stabilization and within 8 hours of
exposure of the resistors to this temperature. This initial measurement shall be used as the

reference temperature for all subsequent measurements under the same conditions.

(2) Outside chamber., when measurements are to be made outside the chamber, the measurement
shall be made after units have been stabilized at room temperature for at least 8 hours.
This initial measurement shall be used as the reference temperature for all subsequent
measurements under the same conditions.

Operating conditions. Rated continuous working voltage (see 3.1) shall be applied intermittently,
1 hour 30 minutes on and 30 minutes off, for 1,000 hours. Adequate precautions shall be taken to
maintain constant voltage on resistors.

Test condition letter. D.

Measurements during test. Measurements may be made inside or outside the chamber. DC
resistance shall be measured at the end of the 30 minutes off periods, after 250 472, -24; S00
+72, -24; 750 +72, -24; 1,000 +72, -24 hours have elapsed.

Measurements outside of chamber: When measurements are made outside the chamber, resistors
shalt be outside of the chamber for a minimum of 45 minutes and stabilized before
measurement .

Exanination after test.  Resistors shall be examined tor evidence of mechamical damage.
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Shock (specified pulse) (see 3.18). Resistors shall be tested in accordance with method 213 of

MIL-STD-202. The following details and exceptions shail apply:

6.6.16

Special mounting means. Resistors shall be mounted on approximate jig fixtures with their bodies
restrained from movement and their leads supported at a distance of .25 inch (6.4 mm) from the
resistor body. These fixtures shall be constructed in a manner to insure that the points of the
resistor-mounting supports will have the same motion as the shock table. Test leads used during
this test shatl be no larger than AWG size 22 stranded wire, so that the influence of the test lead
on the resistor wil{ be heid to a minimun, The test-iead iength shail be no i{onger than necessary.
In all cases, the resistors shall be mounted in relation to the test equipment in such a manner that
the stress applied 1s in the direction which would be considered most detrimental.

Test condition. .

Number and direction of applied shocks. The resistors shall be subjected to a total of 10 shocks in

each of two mutually perpendicular planes, one perpendicular and the other parallel to the
{ongitudinal axis of the resistor.

Measurement during shock. Each resistor shall be monitored to determine electrical discontinuity by
a method which shall at least be sensitive enough to monitor or register, automatically, any
i

electrical discontinuity of 0.1 millisecond or greater duration.

Measurement after shock. DC resistance shall be measured as specified in 4.6.2.

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

Vibration, high frequency (see 3.19). Resistors shall be tested in accordance with method 204 of

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

ial

4.6.15

Mounting of specimens. Resistors shall be mounted on appropriate jig fixtures with their bodies
restrained from movement and their leads supported at a distance of .25 inch (6.4 mm) from the

resistor body. These fixtures shall be constructed to insure that the points of the resistor
mount ing SUppoTts will have the same motion as the vibration test table. The fixtures sha!! slsc be
of a construction that will preclude any resonance in the fixture when subjected to vibration within
the test frequency range, and the fixture shall be monitored for these features on the vibration
table. Test leads used during this test shall be no larger than AWG size 22 stranded wire, so that
the influence of the test lead on the resistor will be held to a minimun. The test lead length
shall be no greater than is absolutely necessary. A shielded cablte which may be necessary because

of the field surrounding the vibration table, shall be clamped to the resistor mounting jig.

Initial measurement. OC resistance shall be measured as specified in 4.6.2.

-
)
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Direction of motion. In each of two mutually perpendicular directions, one perpendicular and the

other paraiiel to the iongitudinal axis of the resistor. Six hours in each direction for a totai
of 12 hours.

Measurement during test. Each resistor shall be monitored to determine electrical discontinuity
by a method which shall at least be sensitive enough to itnr Ar ranictar At Aamatimal ly  ame
y & meineC wWnilh 5Sndi at nougn 1o MONnitor of register , QULOWGLILauLY, aiy

electrical discontinuity of 0.1 millisecond or greater duration.

Measurement after vibra

[

ion. OC resistance shail be measured as specified in 4.6.2.

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

Solderability (see 3.20). Resistors shall be tested 1n accordance with method 208 of MIL-STD-202

The foilowing detarl <hail apply: One or two terminal leads of each resistor shall be tested.
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4.6.16 Resistance to solvents (applicable to alpha-numeric marking)(see 3.21). Resistors shall be tested
in accordance with method 215 of MIL-STD-202. The following detaiis shail appiy:

a. The number of sample units shall be as specified in tables 111 and VI, as applicable.
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S. PACKAGING

5.1 Packaging requirements. The reguirements for packaging shall be 1n accordance with MIL-R-39032.

g Q reguirements tor backa

6. NOTES

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

6.1 Intended use. These film resistors described herein are intended to be used in electronic circuits
where semiprecision characteristics and small sizes are required. These resistors are capable of full-load
operation at ambient temperature of 70°C derated to zero ioad at 150°C. Resistor styies are avaiiabie with
voltage ratings of 1/4, 172, 1, and 2 watts., These resistors have a resistance temperature characteristic

of 2200 parts per mtllvon per °C (PPM/°C) and are available in resistance tolerances of 2 and 5 percent.
Operation of these resistors at frequencies above 100 MHz may produce inductive effects on spiral-cut types.

6.2 Acquisition requirements. Acquisition documents must specify the following:

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

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

c. Levels of preservation and packaging and packing, and applicable marking (see 5).
6.3 GQualification. With respect to products requiring guali
products which are, at the time of award of contract, qualified for inclusion in Qualified Products List
(QPL) whether or not such products have actually been so listed by that date. The attention of the
contractors is caitied to these requirements, and manufacturers are urged to arrange to have the products
that they propose to offer to the Federal Goverrment 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 Qualified Products List is the Defense Electronics Supply Center (DESC-EQP)
S

1507 yi!mjnggcn pjke‘ Nayton, Ohio 45444-5270 and information horr:|n|nn to gualification of nrnduc!

wayl L2685 24/ n2iIon €. R L g 10 Qual 1¢at oQu

PSPy —~—mmad s b -—
iCatitn, owWaiadS Wittt DE W

~ -

may be
obtained from that activity. Application for qualification tests shall be made in accordance with

“"Provisions Governing Qualification SD-6".

6.4 Derating. The intention of this specification is to cover resistors capable of full-load operation
at any ambrent temperature up to 70°C. However, if it is desired to operate these resistors at ambient

-mo~

temperatures greater than 70°C, the resistors should be derated in accordance with figure 1.

6.5 Maximum voltage. The maximum continuous working voltage specified for each of the styles (see 3.1)
should in no case be exceeded, regardless of the theoretically calculated rated voltage (see 3.6).

6.6 Resistance tolerance. Designers should bear in mind that operation of these resistors under the
ambient conditions for which military equipment is designed, may cause permanent or temporary changes n
resistance sufficient to throw them out of their initial tolerance. In particular, operation at extreme

temperatures may cause relatively large temporary changes in resistance.

(average) percent per

heif iife. Resistors are not expected to change in resistance more than 0.2 (
eeding 90 percent).

S
r under normal storage conditions (25°C +10°C wrth a relative humidity not exc

6.8 Flammabitity. It should be noted that this specification contains no requirements concerning the
flammability of the material used in the construction of the resistors. Users should take this into
considerathion when o particular application ynvolves thic requirement
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6.9 Tin plated finishes. Tin plating is prohibited (see 3.4.5) since it may result in tin whisker
growth, Tin whisker growth could adversely affect the operation of electronic equipment systems. For

additional information on this matter refer to ASTM B545 (Standard Specification for Electrodeposited
Coating of Tin).

6.10 Subject term (key word) listing.

Axial leads

6.11 Changes from previous issue. Aste
ha o
¥ 1=

respect to the previous issue due to the
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ADACUNIy &
ATYFERUVIR A

PROCEDURE FOR QUALIFICATION INSPECTION

10, ScCoPE

10.1 Scope. This appendix details the procedure for submission of ssmples, with related data, for
guatification iﬁsﬁéttlun of resistors covered by this SbECfffCEffGﬁ. The procedure $or extend%ng
qualification of the required sample to other resistors covered by this specification is also outlined
hereir. This appendix is a mandatory part of the specification. The information contained herein is

intended for compiiance oniy.

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

N
3V

30.1 Sample. A sample consisting of 50 sample units, each of the lowest and highest resistance values in
each styie, terminal, and resistance toterance for which quaiification is sought, shall be submitted. When
the lowest and highest resistance values submitted are respectively below and above the critical value
specified in table X, 50 sample units of the critical value shall also be submitted in each style. One
additional sample unit of each resistance value shall be submitted to permit substitution for the aliowable
defect in group ! inspection,

30.2 Jest data. when examinations and tests are to be performed at a Government laboratory, prior to
submission, al!l sample units shall be subjected to all of the tests indicated as nondestructive in table
111. Each submission shall be accompanied by the test data obtained from these tests. The performance of
the destructive examinations and tests by the manufacturer on a duplicate set of sample units is encouraged,
although not required. Aill test data shall be submitted in duplicate.

30.3 Description of items. The manufacturer shall submit a detailed description of the resistors being
submitted for inspection, including materials used for the resistance eiement and the protective enciosure
*in

or ces

Vel
nS.

TABLE X. Critical resistance value for qualification inspection. 1/

r T

| Style | Critical resistance value 2/

t

! Megohms

| RLRO7 | 0.240

! RLR20 0.240

| RLR32 0.240

f RLR42 0.120

L i

1/ Maximum continuous working voltage shall be annlied

1/ Maximum continuous wo g voltage shall be applied
(see 3.1).

2/ The critical resistance value is the maximum standard
resistance value which will dissipate full wattage
when the maximum continuous working voltage is applied.

40. EXTENT OF QUALIFICATION
40.1 Extension of qualification. The resistance range incliude in the qualification of any one style and
terminal shall be between any two adjacent-resistance values which pass the required qualification

inspection. Qua!if:

-tolerance resistors will also qualify J resistance-tolerance

resistors.
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APPENDIX B

10. SCOPE
1m0 1 Crano Yh‘c annandiy actahlichac a 1inifarm ralar ~ far inciil atad avial claad $ilem. runa
10.1 Scope. his appendix establishes a uniform color ctode for insulated, axial-lead, film-type
resistors. This color code has been prepared to identify the nominal resistance value, resistance
{

tolerance, and type of terminal (eads.
20. APPLICABLE DOCUMENTS.

20.1 Government documents.

20.1.1 Specifications, standards, and handbooks. The following specifications, standards, and handbooks
form a part of this document to the extent specified herein. Unless otherwise specified, the issues of

thece documents are thoce licsted in the issue of the Denartment of Defence Index of Specifications and

------------------- 1sieC 1SSue eparimeint 4 noex spelirical

Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.2).

MILITARY
FED-STD-595 - Colors.

(Unless otherwise indicated, copies of federal and military specifications, standards, and handbooks are

available from the Defence Drln?|nn Service Detachment nfh:—. Bldg. 4D (Customer Service) 700 Rohhing
\ H 18g. 40 (Lus roservice), /90 & 'ns

avaliail 'S e LvLelath 1ome OO0

Avenue, Philadelphia PA 19111-5094.)

20 2 Nrear ~nf mraradaneca T ¢ha aune nd A ranéls ct hatunarn tha tave ~f thic cmnnrifirntinn amd ¢tha
cev. L ViucH [*al M OLTUTIILT . a1y oo CV"II\ UI a LUt WCAwWTTT] kl" LCAL Wi LiINID )Vck-l t1Calivil oingd V1T
references cited herein, the text of this appendix sha\l take precedence. Nothing in this appendix,

however, shall supersede applicable laws and regulations unless a specific exemption has been obtained.

30. GENERAL REQUIREMENTS
30.1 Code colors. Colors used for color coding shall conform to FED-STD-595, and shall be permanent and
nonfading. The color-code marking shall remain legible after the resistor has been subjected to all the

tests specified in the individual resistor specification. Colors shall conform to standard colors of table
X1,

TABLE X1. Standard colors.

I T 1
| Coior Number | Color Number |
I- } ]
| B8lack - - - - - 17038 | Blue - - - - - 15123 |
| Brown - - - - - 10080 | Violet - - - - 2714 |
| Bed - - - - - - 11105 | Gray - - - - - 14187 |
| Red LRSS | sray 010/ i
| Orange - - - - 12246 | White - - - - 17875 !
| Yellow - - - - 13655 | Gold - - - - - 17043 |
| Green - - - - - 14187 | Silver - - - - 17178 |
L I j
27
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APPENDIX B

30.2 Body colors (background:. The exterior body color of resistors shall be any color other than black:
tan is preferred.

30.3 conflict of colors. when the body color is the same as any of the band colors, then either the body
color or the band color shall be differentiated by shade or gloss.

40. DETAIL REQUIREMENTS

40.1 Color coding. The nominal resistance value, resistance tolerance, and terminal type resistors shall
be indicated by five bands of cotor, as shown on figure 3. The applicable colors to be used shall be as
specified in table X11.

L > ¢ —
FIRST
TERMINAL
SIGNIFICANT FIGURE TOLERANCE
SECON MULTIPLIER

SIGNIFICANT FIGURE

FIGURE 3. Color-code marking for film-type resistors.

TABLE X!I. Color code for film-type resistors.

T }
8and A 1/ i Band B 2/ 1 Band C 3/ Band D 4/ | Band E 5/ |
— T t T + —T !
| | First | | Second | i Resist- ! |
| signif- | { signif- | J | ance | | |
| icant | I icant ! | Multi- | Tolerance | | Termi- |
Color | figure | Color | figure | Color | plier | Cotor | (Percent) | Color | nal |
: s - — e 4
Black | 0 Black | 0 ' Btack ' 1 t Gold 45 | white | solder- |
Brown | 1 Brown | 1 Brown 10 Red +2 I ! able |
Red | 2 Red ! 2 | Red | 100 | i | |
Orange | 3 Orange | 3 | Orange | 1,000 | ! |
Yellow | 4 | Yellow | 4 | Yellow | 10,000 | [ |
Green | 5 | Green | S | Green | 100,000 | | | |
|Blue | 6 1Blue | 6 | Blue | 1,000,000 | | | | !
| Purple | 7 Purple | 7 ! Sitver | 0.01 | [ [ | !
| (violet)| (Violet)]| | Gold | 0.1 | | i | |
|Gray | B |Gray | 8 | | | | | ! |
white | 9 Wwhite | 9 | | | | | | i
l | i I | | l ( |
! ! i i | ! I i I ]

1/ The first significant figure of the resistance value. (Bands A through D shall be of equal width.)

2/ The second significant figure of the resistance value.

3/ The multiplier. (The multiplier is the factor by which the two significant figures are multiplied to
yield the nominal resistance value.)

4/ The resistance tolerance.

S/ On film resistors, this band shall be approximately 1-1/2 times the width of other bands, and
indicates a solderable terminal

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T00:56Z
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APPENDIX B
Examples of color coding for film-type resistors:
5100 ohms +5 percent, solderable leads:
Band A, green; Band B, Brown; Band C, red; Band D, gold;
Band E, white (1-1/2 width of other bands).
5600 ohms +2 percent, solderable leads:

Band A, green; Band B, blue; Band L, red; Band D, red;
Band E, white (1-1/2 width of other bands).

24
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