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This specification is approved for use by all Departments
and Agencies of the Department of Defense.

1. Scops.

1.1 Scope. This specification covers the general requirements for high-stability, film, fixed resistors
of £0.10, £0.25, $0.50, and 1.00 percent resistance tolerances, which are relatively stable with respect to

time, temperature, and humidity.
1.2 cClassification.

1.2.1 Part or tdentifying Number (PIN}. The PIN shall bs in the following form (see 3.1):

ANSQ [ 1003 E

| | | ]

| | | |

—_ S B ! l
Style Characteristic 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 “RN* followed by a two digit number; the
letters identify high-stability, film, fixed resistors, and the number identifies the size of the resistors

(ses 3.1).
1.2.1.2 (Characteristic. The characteristic is identified by a single letter in accordance with table I.

4.2.1.3 Resistance. The nominal resistance expressed in ohms is identified by four digits: The first
three digits represent significant tigures and the last digit specifies the number of zeros to follow. When
the value of resistance is less than 700 chms, or when fracticnal values of an chm are required, the Letter
"R* shall be substituted for one of the significant digits to represent the decimal point. When the letter
“R" is used, succeeding digits of the group represent significant figures. The resistance-value
designations are shown in table 11. Minioum and maximum resistance values shall be as specified (see 3.7).
The standard values for every decade shall follow the sequence demonstrated for the "10 to 100" decade in
table III. Although resistance tolerances B and C (see 1.2.1.4) normally require more than three
significant figures to adequatety describe the true resistance value, for the purpose of this specification,
the nominal value shall be three significant figures followed by the fourth digit to siagnify the nucber of
zeros to follow. The resistance values for 0.10 percent resistance tolerance (B) may be of any value, but
it is preferred that the values be chosen from the 192-value series decade specified for resistance
tolerances C and D. Resistance values not Llisted in table III for tolerances F and D shall be considered as

not conforming to the specification.

Beneficial comments (recommendations, additions, deletions) and any pertinent data which may be
of use in improving this document should be addressed to: U.S. Army Research Laboratory, ATTN:
AMSRL-EP-RD, Fort Monmouth, NJ O7703-5601 by using the self addressed Standardization Document

Ioprovement Proposal (Dp Form 1426) appearing at the end of this document or by letter.

SV —

AHSC N/A FSC 5905

DISTRIBUTION STATEMENT A, Approved for public release: distribution is unlimited.
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TABLE I. Characteristics.

Source:

https://assist.dla.mil -- Downloaded: 2016-11-13T08:25Z

Check the source to verify that this is the current version before use.

8 c D E F G v
Maximum registance-
temp. char. —Percent/"C 10.05 10,005 |+0.02,-0.05 | 20,0025 10.005 |[+0.02,-0.05
(see 3.17) PPM/°C $500 250 +200, -500 125 250 +260, -500
Maximum ambient temperature at 70°C 125°C 70“C 125°C 125°C 70°c
|_rated wattage (see fiqure 1)
Maximm smbient temperature at 150°c 175°C 165°C i7s°c 175°C 165*c
zero wattage derating (see
figure 1)
Power rating in watts and
maximus dc or rms voltage.
Style:
RNS50 2/ 1720 W, 2/ 1/20 W, 2/ 2/
200 v 200 V
RN55 2/ 1710 w, 1/8 W, 1710 W, 2/ 1710 o,
200 v 200 v 200 v 200 v
RNSO 2/ 1/8 W, 176 W, 1/8 M, 2/ 1/8 M,
250 v 00V 250 V 250 v
RN&5 2/ 174 M, 72 W, /4 W, /2w, e Y,
300 v 150 ¥ 300 v 350 v 300 v
RNTO i) 172 u, 374 M, /2, 34 M, 172 ™,
350 v 500 Vv 350 v 500 v 350 v
/NT5 14, 1W, 2/ 1 v, 2/ 14,
S00 v 500 ¥ S0 v S00 v
RNBO - 2 W, 3./ y g/ y 2 W,
=0y S0y
Maximm percent change in
resistance i:
Temperature cycling (see 3.9) 0.5 0.25 0.5 0.25 0.25 0.25
Low tempersture operation 0.5 0.25 0.5 6.25 0.25 0.25
(see 3.10)
Short-time overload (see 3.11) 0.5 0.25 0.5 0.25 6.25 0.25
Dielectric withstanding voltage 0.5 0.25 0.5 0.25 0.25 0.25
(see 3.13)
Resistance to soldering heat 0.5 0.1 0.5 0.1 0.1 0.1
(see 3.15)
Moisture resistance (see 3.16) 1.5 0.5 1.5 0.5 0.5 0.5
Life {see 3.18) 1.0 0.5 1.0 0.5 0.5 0.5
shock, medium impact {see 3.20) 0.5 0.25 0.5 0.25 0.25 0.25
Vibration, high freguency 0.5 0.25 0.5 0.25 0.25 0.25
_{see 3.21)
Resistance tolerances t percent 1.0 1.0, 0.5, 1.0 1.0, 0.5, |1.0, 0.5, 1.0
(see table 1V) 0.25, 0.1 0.25, 0.1 10,25, 0.1
1/ Hermetically sealed only (see 3.8).
2/ Mot available,
2




MIL-R-10509G

TABLE i1. Designation of resistance values.

Designation fesistance

1R0O0 to 98R8 10 to 98.8 ohms included

1000 to 9880 100 to %88 ohms included

1001 to 9831 1 to 9.88 kilehms included
1002 to 9882 10 to 98.8 kilochms included
1003 to 9883 100 to 988 kilohms included
i004 to Y834 i to 9.88 megohms inciuded

TABLE IIl. Standard resistance values for the 10 to 100 decade.

Resistance tolerance

8,C,D F 8,c,0 | F B,C,0 | F B,c.D | F g,e,0 | F B,C,D F
.1,.25,.5 | 1.0}.1,.25,.5 | 1.0|.1,.25,.5 | 1.0}.1,.25,.5 | 1.0{.1,.25,.5 | 1.0]|.1,.25,.5 | 1.0
10.0 |10.0] 6.7 |is.7| 215 [21.5] 316 36| 4ss  [4s.s| sBY [6Ba
0.1 [---+] 14.9 [=e=-] 21.8 ([-=e-{ 32.0 [----| 47.0 [----] 9.0 |----
1.2 {10.2] 15.0 [15.0] 22.1 [22.1| 32,4 32,4 475 [e7.5| &9.8  [e9.8
0.4 f----{ 15.2 |----] 22.3 [----| 328 [----] 4B |----| 706 |----
10.5 [10.5| 5.4 |15.4| 22.6 [22.8] 33.2 [3s.2] 8.7 487 TS5 |715
1.6 [----| 15.6 |----| 22.% |----| 33.6 |----| 49.3 [----] 7.3 |----
10.7 [10.7] 5.8 [15.8] 23.2 |[23.2] 3.0 [%.0] 49.9 [49.9| 73.2 |m.2
10.9 [----| 16.0 |----| 23.4 |----| 344 |----] S0.5  [----| 74y |----
1.0 |v1.0] 6.2 |we.2| 23.7 |3.7] 3%.8 [34.8] 511 |s1.1| 750 [75.0
"ma |- 6.4 |----| 24.0 [----] 35.2 [----| 517 [----| 5.9 |----
1.3 {11.3] 165 |16.5] 2.3 [26.3| 357 [35.7] 52.3 [s2.3| 7s.8  |[7e.8
1.4 |----| 167 |----| 24.6 f----| 360 [----| 3.0 |----| 7Z |e---
1.5 [11.5]) 169 [16.9] 26.9 |24.9] 365 [38.5] 53.8 |[s3.6| 7B.7  |7m.7
1.7 |----] 172 feeedl 2520 leeecl 37000 |----] 542 el 796 ]----
11.8- |11.8] 7.4 |v7.4| 25.5 |25.5| 37.4  |37.4] 54.9 [54.9| B0.6 |BO.6
12.0 |----| 17.6 |----| 5.8 |----| 37.9 [----] 5.6 [----| @16 |----
12.1 2.1 7.8 izl 2600 |2s.9] 383 383 ss.2  |se.2| 825 |e2.s
123 |----| 1.0 |----] 26,4 [----| 368 [----| 6.9 [----[ &35 [----
12.4 {12.4| 18.2 |18.2| 26.7 [26.7] 39.2 |[39.2] 7.6 [57.6] 845 |&k.S
12.6 |----| 18.4 |----] 27y |----| 39.7 [----| 8.3 |----| 85.6 |----
12.7 |27 18,7 [18.7] 274  |27.4| 40.2  [40.2] 59.0 |s9.0] 866 [B8.6
12.9 |----| 18.9 |----| 7.7 |----| 0.7 |----] 597 [|----| BT |----
13.0  [13.0] 9.1 |19.1| 280 |es.0| 41.2  [s1.2| s0.4 |60.4] 88.7 |88.7
13.2 |----| 9.3 |----] 284 |----] a7 Je---| &2 [----] 898 |----
13.3  [13.3( 19.6 [19.6] 28.7 (28.7 42.2 [42.2] é1.9 [&1.9] a9 |s0.9
135 |----f 19.8 |----| 2.1 |----| 427 |----] 626 |----| 92,0 |----
13.7  |13.7] 20.0 [20.0] 29.4 [29.4] 43.2 [43.2] 63.4 J63.4| 931 |93
13.8 |----| 203 [----| 20.8 |----] 437 |----| &2 [----] %2 ]----
1.0 [0l 205 |eo.s| 30.1  [30.9] k.2 [4k.2] s49  |es.9] 953 |95.3
1%.2 |----| 20.8 |----| 305 |----| <8 |----{ e5.7 [|----] 965 |----
1.3 [14.3] 21.0 [21.0] 30.9 [30.9] 45.3 [a5.3| 665 [66.5| 97.6 |97.6
1.5 |----] 213 -] 32 f----] 459 |----| 7.3 |----| 988 |e---
3

Source: https://assist.dla.mil -- Downloaded: 2016-11-13T08:25Z
Check the source to verify that this is the current version before use.




MIL-R-10509G

1.2.1.4 Reaistance tolerance. The resistance tolerance is identified by a single letter in accordance
with table 1V,

TABLE 1V. Resistance tolerance.

Symbol Registance tolerance

Percent (t)

BV 0.10
c v 0.25
P Vv 0.50
F 1.00

1/ Applicable only to characteristics
C, E, and F,

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 ta the extent specified herein. Unless otherwise specified, the issues of
these documents are those listed in the issue of the Department of Defense !ndex of Specifications and
Stondards (DODISS) and supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATIONS
MILITARY
MIL-R-39032 - Resistors, Preparation for delivery of.
STANDARDS -
MILITARY

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

ma®a 4 PR _- e nam D m e -
#i1-STD-1276 - Leads for Elecironic Component Parts.

MIL-STD-1285 - Marking of Electrical and Electronic Parts.

(Unless otherwise indicated, copies of federal and military specifications, standards, and handbooks are
available from the Standardization Documents Order Desk, Building 4D, 700 Robbins Avenue, Philadelphia, PA
19111-5094.)

2.2 Order of precedence. 1In the event of & conflict between the text of this specification and the
references cited herein (except for associated deteil specifications, specification sheets, or MS
standards), the text of this specification shall teke precedence. Nothing in this specification, however,
shall supersede applicable laws end regulstions unless a specific exemption has been cbtained.

3. REQUIREMENTS

3.1 Detajl specifications. The individual part requirements shall be as specified herein and in
accordance with the applicoble detail specifications. In the event of eny conflict between requirements of
this specification and the detail specifications, the latter shall govern (see 6.1).

3.2 Qualification. Resistorg furnished under this specification shall be a product which has been
tested, and passed the qualification tests specified in 4.4, and has been listed on or approved for listing
on the applicable gualified products list (see 6.2).

Source: https://assist.dla.mil -- Downloaded: 2016-11-13T08:25Z
Check the source to verify that this is the current version before use.
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3.3 Material. The material shall be as specified herein. However, when s definite material is not
specified, s material shall be used which will enable the resistors to meet the performance requirements of
this specification. Acceptance or approval of any constituent material shall not be construed as a guaranty
of the scceptance of the finished product.

3.4 pesign and construction. 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 by an enclosure or a coating of moisture-resistant insulating material.

3.4.1 Terminals. All terminals shall be suitably treated to facilitate soldering.

3.4.2 Solder dip (retinn eads., Only the manufecturer or his authorized MIL-R-55182 category B or
category C distributor who has previously been approved may solder dip/retin the leads of product supplied
to this specification provided the solder dip/retin process has been approved by the qualifying sctivity.

3.4.3 qualifying activity spproval. Approval of the solder dip/retin 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 (KOTE:
The 200 microinch maximum thickness is not applicable). The manufacturer shall use the same solder
dip process for retinning a8 is used in the originel manufactire of the product.

b. when the lead orginolly qualified was not hot solder dip lead finish 52 of MIL-STD-1276 as
prescribed in 3.4.3a, 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 leed finish are subjected to the
manufacturing’s solder dip process. Following the solder dip process, the resistors are
subjected to the dc resistance test and other group A electricels. Ne defects are allowed.

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

(3) The remaining 20 samples are subjected to the resistance to soider heat test followed by the
mofature resistance test (or hermetic seal test {f the device is hermetically sealed). No
defects ore allowed. (KOTE: Solder dip of gold-plated Leads is not allowed).

3.4.4 Solder dipsretfoning options. The marufacturer may solder dip/retin as follows.

a. After the group A tests: Following the solder dip/retinning process, the electricel measurements
required in group A, subgroup 1 shall be repeated on the lot. The group A, subgroup 1 lot rejection
criteria ghall be used. Following this test, the manufacturer shall submit the lot to the group A
solderability test as specified in 4.6.14,

B v
W A3

]
[x]
(=]
-»
-
ab
~r

3.5 Power rating. The resistors shall have a power rating based on continuous full-load operation at an
ambient temperoture of 70°C for charscteristics 8, D, and G, and 125°C for characteristics €, E, and F (see
3.1). This power rating is dependent on the ability of resistors to meet the life requirements specified in
3.18. For temperatures in excess of those specified above, the load shall be derated in sccordance with
figure 1,

Source: https://assist.dla.mil -- Downloaded: 2016-11-13T08:25Z
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3.6 VYoltage rating. Resistors shall have a rated direct-current (dc) continuous working voltege or an
approximate sine-wave root-mean-sguare (rms} continuous working voltage at commercial-line frequency and
wave-form corresponding to the power rating, as determined from the following formula:

E=v pp

Where:
E = Rated de or rms ac continuous working voltage.
P = Power rating (see 3,1).
R = Nominal resistance.

In no case shall the rated dc or rms continuous working voltage be grester than the applicable maximsm value
(see 3.1 and table ).

3.7 DC resistance. When resistors are tested as specified in 4.6.2, the dc resistance shall be within
the specified tolerance of the nominal resistance (see 1.2.1.4).

3.8 Seal (spplicable only to hermetically sealed resistors). When resistors are tested as specified in
4.6.3, there shall be no continuous visible stream of bubbles. For the purpose of this specification, a
hermetically sealed resistor is one which shall be capable of ggg:-i.m_: the seal test specified in 4.6.3, or
one which shall have a leskage raote of not more than 1.76 x 10 © cubic centimeter per second, when
determined by any other method having sensitivity equal to or better than the stated limit. Materiols used
for this enclosure shatl be ceromic, metsl, or glass, or combination thereof.

3.9 Thermal shock. When resistors are tested as specified in 4.6.4, there shall be no evidence of
mechanical damage. The change in resistance shall not exceed $(0.5% +0.05 ohm) for characteristics B and D,
and $(0.25X + 0.05 ohm) for characteristics C, E, F, and G.

3.10 Low-tempersture operation. When resistors ore tested as specified in 4.6.5, there shall be no
evidence of mechanical cdamage. The change in resistance between the initial end the final measurements at
25°C 25°C, shall not exceed £(0.5X + 0.05 ohm) for characteristics 8 and D, and :(0.25X + 0.05 ohm) for
characteristics C, €, F, snd G.

¥
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2DNEN
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oM

0
5560 -50 4D -30 -20-10 D 10 20 30 40 SO U 70 6O 90 100 110 120 150 140 150160170180
AMBIENT TEMPERATURE IN DEGAEES CENTIGRADE 165175

NOTE: Thesa curves indicate the percentage of nominal uattage to be apolied at temperatures higher than
70°C and 125°C. However, at no time shall the spplied voltage exceed the maximum for each style
(see table [).

FIGURE 1. Derating curves for high ambient temperatures.

3.11 Short-time overlond. When resistors are tested as specified in 4.6.6, there shall be no evidence of
arcing, burning, or charring. The change in resistance shall not exceed $(0.5X% +0.05 ohm) for
characteristics B and D, and ${0.25X +0.05 ohm) for characteristics C, E, F, and G.

Source: https://assist.dla.mil -- Downloaded: 2016-11-13T08:25Z
Check the source to verify that this is the current version before use.




MIL-R-10509G

3.12 Terminal strength. when resistors are tested as specified in 4.6.7, there shall be no evidence of
breaking or loosening of terminals from the resistor form, or other mechanical damage. The change in
resistance shall not exceed £({0.2%X +0.05 chm). Loosening of terminals is indicated by instantaneous
instability of resistance during the resistance measurement.

3.13 Dpielectric withstanding voltage. When resistors are tested as specified in 4.6.8, there shall be no
evidence of flashover, mechanical damage, arcing, or insulation breakdown. The change in resistance shall
not exceed £(0.5% +0.05 ohm) for characteristics B end D, and $(0.25X +0.05 ohm) for characteristics C, E,

F, and G,

3.14 |[Insulation resistance. When resistors are tested as specified in 4.6.9, the insulation resistance
shall be not less than 10,000 megohms.

3.15 Resistance to soldering heat. When resistors are tested as specified in 4.6.10, there shall be no
evidence of mechanical damage. The change fn resistance shall not exceed :(0.5% +0.05 ohm) for
characteristics B and D, and $+(0.1X +0.05 ohm) for characteristics C, €, F, and G.

3.16 Mojsture resistance. When resistors are tested as specified in 4.6.11, there shall be no evidence
of mechanfcal damage. The change in resistance between the injtial and the final measurements shall not
exceed the app(icable value spectfled in table {. In eddltian, the dielectric withstanding voltage shall be

as specniea in 3.3, and the insuiation resistance shail be 100 monms, minimum.

3.17 Resistence-temperature characteristic. When resistors are tested as specified in 4.6.12, the
resistance-temperature characteristic, at each of the temperatures specified in table X, referred to room
ambient temperature, shall not exceed the valus specified in table [ for the applicable characteristic.

3.18 L{fe. when resistors are tested as specified in 4.6.13, there shall be no evidence of mechanicel
damage. The change in resistance between the initial measurement and any of the succeeding measurements
shall not exceed £(1.0X +0.05 chm) for characteristics 8 and D, and £(0.5% +0.05 ohm) for characteristic C,
E, F, and G.

3.19 Saldersbility. When resistors are tested as specified in 4.6.14, the dipped surface of the leads
shall be st least 95 percent covered with a new, smooth, solder coating. The remaining 5 percent of the
lead surface shall ghow only small pinholes or rough gpots; these shall not be concentroted in one area.
Bore base metal and areas where the solder dip failed to cover the original coating are indications of poor
solderability, and shall be cause for fellure. In case of dispute, the percent of coverage with pinholes or
rough spots shatl be determined by actual measurement of these areas, as conpared to the total area.

3.20 Shock (speciffed pulse}. When resistors are tested as specified in 4.6.15, there shall be no
evidence of mechonical or electrical domage. The change in resistance shall not exceed $(0.5X +0.05 ohm)
for characteristics 8 and D, and £(0.25X +0.05 chm) for charecteristics C, E, F, and G. There shall be no
electrical discontinuity during test.

3.21 Vibration, high freguency. When resistors ara tested as specified in 4.6.16, there shall be no
evidence of mechanical or etectrical damage. The change in resistance shall not exceed 2(0.5X% +0.05 ohm)
for characteristics B and B, and 2(0.25% +0.05 ohm) for cheracteristics C, E, F, and G. There shall be no

electrical discontinuity during the test.

Source: https://assist.dla.mil -- Downloaded: 2016-11-13T08:25Z
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3.22 Marking. Resistors shall be marked with the type designation “JAN" marking and manufacturer’s name,
trademark, or code symbol. At the option of the manufacturer, the type designation may appear on two lines.
In this event, the type designation shall be divided between the characteristic letter and the first digit
of the resistance vaiue as shown in the following example:

RN&OD
1003FJ

1f Lack of space on styles RNSO and RN5S require it, marking may consist of the resistance value, tolerance,
and "JAN" marking os shouwn in the following example.

1003
Fd

1f this method is used, the complete marking shall be marked on the package. Marking on the units shall
remain Legible at the end of all tests.

3.22.1 JAN end J marking. The United States Government has adopted, and is exercising legitimate control
over the certification marks "JAN snd JY, respectively, to indicate electrical equipment, namely, resistors,
capac{tors, electron tubes and the like, procured by, or manufactured for use by, the Government in
accordance with standard government specifications. Accordingly, resistors procured to, and meeting all of
the criteria specified herein and in applicable detail specification shall bear the certification mark
"JAN", except that resistors too small to bear the certification mark “JAN“ shall bear the letter "J®, The
HIANY or %)@ ghall be placed immediately before the type number except that if such location would place a
hardship on the mam:facturer in connection with such marking, the “JAN" orJ®" may be located on the first
line above or below the type designation. Resistors furnished under controct or orders which either permit
or require deviastion from the conditions or requirements specified herein and in eppliceble detail
specifications shall not bear 4JANY or W%, In the event a resistor sample fails to meet the requirements
of this specification and epplicable detail specification, the manufacturer shall remave the "JAN" or the
wjia from the sample tested and aslso from all resistors represented by somple. The United States Government
has obtained Certificate of Registration No. 504,850 for the Certification mark “JAN® or ®JY,

3.23 Workmanship. Resistors shall be processed in such a manner as to be uniform in quality and shall
meet the requirements of 3.3 to 3.4.1 inclusive, 3.22, and 3.23.1, as applicable, and be free from any
defects that will affect Life, serviceability, or sppearance.

3.23.1 Soldering. When soldering is employed, only moncorrosive fluxes shall be used unless it can be
shown that corrosive elements have been satisfactorily removed after soldering. Electrical comnections
shall be mechanically secure before and electrical{ly continuous after soldering.

3.24 Resistance to solvents, When resistors are tested as specified in 4.6.17, there shall be evidence
of mechanical damage and the marking shall remain legible.

&. 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 ss specified herein. Except os
otherwise specified in the contract or purchese order, the contractor may use his own or any other
facilities suitable for the performance of the inspection requirements specified herein, unless disapproved
by the Government. The Goverrment reserves the right to perform any of the inspections set forth im this
specification where such inspections are deemed necessary to 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
inspection 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 responsibility of ensuring that all products or supplies submitted to the Goverrment for
acceptance comply with all requirements of the contract. Sampling inspection, as part of manufacturing
operations, is an ascceptable practice to ascertain conformance to requirements; however, this does not
authorize submission of known defective material, either indicated or actual, nor does it commit the
Government to accept defective material.

Source: https://assist.dla.mil -- Downloaded: 2016-11-13T08:25Z
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4.1.1.1 Supplier. The supplier is responsible for the performance of all inspection requirements as |
specified herein. Except as otherwise specified, the supplier may utilize his own facilities or any
commerciol laborstory acceptasble to the Goverrnment, The Government reserves the right to perform any of the
inspections set forth in the specificat{on where such inspections are deemed necessary to assure supplies
and services conform to prescribed requirements.

4.1.1.2 JTest equipment and inspection facitities. Test equipment and inspection facilities shall be of
sufficient accuracy, quality, and quantity to permit performance of the required inspection. The supplier
shall establish calibration of inspection equipment to the satisfaction of the Goverrment.

4.2 Classification of ins jon. The examination end testing of resistors shall be classified as
follows.

a. Qualificetion inspection (see 4.4).
b. GQuality conformance inspection (see 4.5).
¢1) Inspection of product for delivery (see 4.5.1).

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

4.3 Inspection conditions and precautions.

4.3.1 Conditiona. Unless otherwise gpecified herein, ali inspections shall be made in sccordance with
the general reguirements of MIL-STD-202.

4.3.2 Precautions. Adequate precautions shall be taken during inspection to prevent condsnsation of
moisture on resistors, except during the moisture resistance and thermal shock tests. Precautions shall
olso be taken to prevent damage by heat when soldering teads to terminals,

4.4 Qualjfication inspection. Qualification inspection shall be performed at a laboratory acceptabte to
the Goverrment (see 6.2) on sample units produced with equipment and procedures normally used in production.

4.4.1 Ssmpl -. the nutber of sample units comprising & semple of resistors to be submitted for
qual{fication inspection shall be as specified in the appendix to this specification. The sample shall be
from a production run and shall be produced with equipment snd procedures normally used in production.

4.4.2 JTest routine. Sample units ghall be subjected to the quatification inspection specified in table
¥, i{n the order shown. All samples units shail be subjected to the inspection of group I. The 40 sample
units shall then be divided as specified in table ¥ for groups (1 to V inclusive, and subjected to the

inspection for their particular group.

4.4.3 Defectives, Defectives in excess of those allowed in table X shall be cause for refusal to gront
qualification.

4.5 oQuality conformance inspection.

4.5.1 Inspection of product for delivery. Inspection of product for delivery shall consist of groups A
and B. Delivery of shipment shall not be delayed pending completion of group B testing.
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4.5.1.1

Inspection tot.

MiL-R-105096

TABLE V. Qualjficatjon inspection.

Requirements | Method Number of
Inspection paragraph paragraph |defectives
allowed 1/

Group | - all sample units
Vvisual and mechonical 3.1, 3.3 to 4.6.1 0
inspection 2/ 3.4.9

inclusive and

3.22 to 3.23.1

inclusive

DC resistance 3.7 4.6.2
Seal (as applicable) 3/ 3.8 4.6.3 o
Group 11 - 10 sample units
Thermal shock 3/ 3.9 4.6.4 —
Low- temperature operation 3.10 4$,6.5
Short-time overload 3/ 3i.n 4,6.6 1
Terminal strength 3.12 4.6.7
Seal (as appticable} 3/ 3.8 4.6,
Group 111 - 10 eemple units
Dielectric withstanding
vol tage 3.13 4.6.8
Insulation resistance 3.14 4.6.9
Thermal shock 3.9 £.6.4 1
Resistance to soldering heat 3.15 £.6.10
Moisture resistance 3.16 4.6.11 r—- 2
Group 1V - 10 semple units
Resistance- temperature
characteristic 3.17 4.6.12
Life 3.18 4.6.13} 1
Seal (as opplicable) 3/ 3.8 4.6.3
Group V - 10 sample units
Solderability 3.9 4.5.14
Resistance to soivents 3.24 4.6.17
Shock (specified pulse} 3.20 4.6.15
vibration, high frequency 3.21 4.6.16 1
Seal (as applicable) 3/ 3.8 4.6.3 —

1/ Failure of @ resistor in one or more tests

as a single defective.

2/ Marking shatl be considered defective only if the marking is illegible.

3/ Nondestructive tests.

the same style, characteristic, and protective enclosure or coating.

4.5.1.2

Rejected lots.

10

of a group shall be charged

An inspection lot, as far as practical, shall consist of all the resistors of

1f an inspection lot is rejected, the supplier shall withdraw the lot 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.
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4.5.1.3 Group A inspection. Group A inspection shall consist of the examination and test specified in
table V1, and shall be made on the same set of sample units, in the order shoun.

4.5.1.3.1 Sampling plen.

4.5.1.3.1.1 Subgroup 1. A sample of parts from each inspection lot shall be randomly selected in
accordance with table Via. 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 randonmly selected in

accordance with table VIa. If ona 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 resisters in the inspection lot.

4.5.1.3.1.2 Subqroup 2. A szmple of parts from each inspection lot shall be randomly selected in
accordance with table vVla. 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 randoamly selected in
accordance with table Via. 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).
4.5.1.3.1.3.17 Sampii tan. Thirteen sampies shall be selected randomty from each inspection lot and

subjected to the subgroup 3 solderability test. If there are cne or more defects, the lot shall be
considered to have failed.

4.5.1.3.1.5.2 Rejescted 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 lot:

a. Each production Lot that was used to form the failed inspection lot shall be individually submitted
to the solderability test as required in 4.6.14. Production lots that pass the solderability test
are available for shipment. Production lots failing the solderability test can be reworked only if
subpitted to the solder dip procedure in 4.5.1.3.1.3.2b.

b. The manufacturer submits the failed lot to a 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 zero defects alloved. If 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 shall not be furnished against the
requirements of this specification.

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.

TABLE VI. Group A inspection.

I 1 1 ] 1
| Inspection | Requirement | Method | Number of samples |
| | peragreph | paragraph |{ |
_ 1 1 1 1
r i I i |
| I I I [
| Subgroup 1 | | | |
! ! | ! |
| DC resistance 3.7 | 4.6.2 | 4.5.1.3.11 ]
| i I | |
| Subgroup 2 | | i |
g | | | |
| ¥isual and i 3.4, 3.22, | i i
| mechanical exemination..| 3.23, 3.23.1| 4.6.1 | 4,5.1.3.1.2 |
| Seal.oeeenniirinnnnnannn | 3.8 | 4.6.3 | 4.5.1.3.1.2 |
| | | | I
| Subgroup 3 | ! j |
| I | ! |
| Solderabitity | 3.19 | 4.6.14 | 4.5.1.3.1.3 |
1 I 1 i 1

"
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TABLE VIa. Group A inspection.

Lot size Subgroup 1 Subgroup 2
sample size | sample size
2 to 13 100% 100%

14 to 125 100X 13
126 to 150 125 13
151 to 280 125 20
281 to 500 125 29
501 te 1,200 125 34
1,200 to 3,200 125 42
3,201 to 10,000 192 50
10,001 to 35,000 2% 60
35,001 to 150,000 294 74
150,001 to 500,000 345 %0
500,001 and over 435 102

4.5.1.4 Group B inspection. Group B inspection shall consist of the tests specified in table VII, 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 Goverrment considers it more practical to select a separate sample from the lot for
group B inspection. Sample units shall be selected so that no more than three voltages will be required for
the short-time overload test.

TABLE VII. Group B inspection.

Test Requirement Methoed Number of
paragraph paragraph samples

Resistance-temperature

characteristic 3.17 4£.6.92 £.5.1.4.1
Dielectric withstanding voltage 3.13 4.6.8 "
Thermal shock 3.9 &.6.4 "
| Short time overload N 4.6.6 "
Seal (as applicable) 3.8 4.6.3 n

4.5.1.4.1 Sampling plaen. A somple of parts shall be randomly selected in accordance with table VIia, if
one or more defects are found, the lot shall be rescreened and defects removed. After screening and removal
of defects, o new sample of parts shall be randomly selected in accordance with table Vila, if one or more
defects are found in the second sample, the lot shall be rejected and shall not be supplied to this
specification.

TABLE Vlla. Group B sampling plan.

Lot size Sample size

2 to S 100X

6 to 50 5

51 to 90 7

N to 150 1"

151 to 280 13

281 1o 500 16

501 to 1,200 19
1,201 to 3,200 23
3,201 to 10,000 29
10,001 to 35,000 35
35,001 to 150,000 40
150,001 to 500,000 40
500,001 and over 40

12
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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 4.5.1.5.3), 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 C inspection. Group C inspection shall consist of inspection specified in table VI1I, in
the order shown, and shall be performed on sample unitas of each style, characteristic, and body enclosure of
any resistance value that have passed groups A and B inspections.

4.5.1.5.1.1 Sempling plan.

4.5.1.5.1.2 Monthly. Every month, ten sample units of each style, characteristic, and body enclosure of
any resistance value between the critical and lowest values shall be inspected. If none of these resistance
values are produced during the month, resistors of the lowest resistance value produced shall be inspected
with one defective allowed. If this sample fails, ten sdditicnal sample units shall be inspected with no
defectives allowed, but no more than two defectives allowed for 20 sample units combined.

4.5.1,5.1.3 oguarterly. Every 3 months, 20 sample units of each style, characteristic, end body enclosure
of any resistance value between the critical and highest values shall be inspected. Ten sample units of any
resistance value between the critical and highest resistance values shall be subjected to the inspection of
subgroup 1, ond ten sample units of the value closest to the value nbove the critical value shall be
subjected to the inspection of subgroup 2. If none of these resistance values are produced during the
quarter, resistors of the highest resistance value produced shall be inspected. OCne defective will be
allowed for each subgroup, but not more than one defective for the two groups combined.

4.5.1.5.1.4 Semisnmually. Every 6 months, ten sample units of eoch style, characteristic, and body
enclesure of any resistance value between the critical and highest resistance value shall be inspected. If
none of these resistance values sre produced during this period, resistors of the highest resistance value
procduced shall.be inspected with one defective alloued

TABLE YI11. Group C inspection.

Test Requirement Method Number of| Number of
paragraph paragraph samples defects
allowed
Monthly
Thermal shock 1.9 4,6.4 _I —l
Low temperature operaticn 3.10 4,6.5 i
short-time overload in 4.6.6 10 l— 1
Terminal strength 3.12 4.6.7
Seal (as applicable) 3.8 4.6.3
Ouarterly
Subgroup 1
Dielectric withstanding
voltage 3.13 4.6.8 -I
insulation resistance 3.14 4.6.9 I_
Thermal shock 3¢ 4L 6.4 10 ! 1
Resistance to soldering
heat 3.15 4.56.10
Moisture resistance 3.16 4.6.1 - L
13
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TABLE VII!I. Group C inspection - Continued.

Test Requirement Method Nurber of | Number of
paragraph paragraph samples defects
allowed
Subaroun 2
P A P

Resistance-temperature

characteristic 3.17 4.6.12 _|
Life 3.18 4.6.13 J— 10 1
Seal (as applicable) 3.8 4.6.3
Semiannually
Shock, specified pulse 3.20 4.6.15
Vibration, high frequency 3.21 4.6.16 10 ]— 1
Seal (as applicable) 3.8 4£.6.3

4.5.1.5.2 Deposition of samples. Sample units which have been subjected to group C inspectien shall not
be deliverad on the contract or purchase order.

4.5.1.5.3 Noncomplimnce. 1f a sample fails to pass group C inspection, the manufacturer shall
immedistely notify the qualifying activity and cognizant inspection activity of such failure and take
corrective action on the materials or processes, or both, as warranted, and on all units of product which
can be corrected end which are considered subject to the same failure. Acceptance and shipment of the
product shall be discontinued until corrective action, acceptable to the qualifying activity has been taken.
After the corrective action has been taken, group C inspection shall be repeated on edditional sample
unita (all of the 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 shall™be withheld until the group € inspection has shown that the corrective action was successful.
In the event of a failure after reinspection, information concerning the failure shall be furnished to the
cognizent inspection activity and the qualifying activity.

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

4.5.3 Retention of qualification. To retain qualification, the contractor shall forward a report at &
month intervals to the qualifying activity. The qualifying activity shall establish the initial reporting
data. The report shall consist of:

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

b. A summary of the results of tests performed for qualification verification inspection (group C),
including the number and mode of failures. The summary shall include results of all qualification
verification inspection tests performed and completed during the & month period. If the sumary of
the test results indicates nonconformance with specification requirements, and corrective action
acceptable to the qualifying activity has not been taken, action may be taken to remove the failing
product from the qualified products list.

[ o~

tha n
L} L]

» o

Failure o submit the report within 30 days after the end of each & 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 & month period
that the inspection data indicates failure of the qualified product to meet the requirements of this
specification.

14
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1f during two consecutive reporting periods there has been no production, the manufacture
required, at the discretion of the qualifying activity, to submit his qualified products to t
in accordance with the qualification inspection requirements.

In the event no production occurred during the reporting period, a report shall be submi
iti ary to p

4.5.64 Alerpate inspection. For the purpose of retention of qualification and quality conformance
inspection (see 4.4, 4.5, and 4.5.3), test data on identical items covered by MIL-R-10509 moy be used.

4.6 Methods of exsmipnation and tests.

4.6.% Visual snd mechanical examination. Resistors shall be examined to verify that the materials,
design, construction, physical dimensions, marking, and workmanship are in accordance with the spplicable
requirements (see 3.1, 3.3, 3.4.1 inciusive, and 3.22 to 3.23.7 inciusive),

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 exception 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
equivalent or better.

b. Test voltage: Messurements of resistance shall be made by using the test voltages specified in
table I[X. The test voltage chosen, whether it is the maximum or a lower voltaege which would still
provide the sensitivity required, shall be spplied across the terminals of the resistor. This same
voltage shall be used whensver a subsequent resistance measurement is made.

¢. Temperature: The dc resistance test specified in group | of table V shall performed at 25°C 22°C.
For all other tests, unless otherwise specified herein, the temperature st which subsequent and
final measurements ore made in each test shall be within t2°C of the temperature at which initial
measurement was made.

TABLE IX. DC resistance test voltages.

Resistance, nominal Moximusn test voltage
172, 374, 1, |1720, 1/10, 1/8
and 2 watts and 1/4 watt

Ohms volts volts
10 to 98.8 inclusive 1 1
100 to 988 inclusive 3 3
1,000 to 9,880 inclusive 10 3
10,000 to 98,800 inclusive 30 10
0.7 megohm or higher 100 30

4.6.3 _Senl (applicable oniy to hermeticaliy seaied resistors {see 3.§). Resistors shall be tested in
accordance with method 112 of MIL-$TD-202. The following details and exceptions shall apply:

a. Test condition letter: A.

b. After test: Resistors shall be cleaned in alcohol, ar other suitabie degreaser, and allowed to dry
thoroughly.

135
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4.6.4 Thermal shock (see 3.9). Resistors shall be tested in accordance with method 107 of MIL-STD-202.
The following details and exception shall apply:

a. Mounting: Resistors shall be mounted by means other than soldering.

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

c. Test condition Letter: F.

d. Measurement after cycling: Within 3 hours after compietion of the final cycle and as socon as the
resistors stabilize at room temperature, dc resistance shall again be measured as specified in
4.6.2.

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

4.6.5 Low temperature operation (see 3.10).

4.56.5.1 Mounting. Resistors shall be mounted by their terminals so that there is at least 1 inch of free
air space arcund each resistor and the pounting is in such a position with respect to the air that it
offers substantially no obstruction to the flow of air across and around the resistors.

£.6.5.2 Procedure. Following the final dc resistence measurement specified in 4.6.4d, the resistors,
mounted as specified in 4.6.5.1, shall be placed in a cold chamber at room temperature. The temperature
shall be gradually decreased to -65°C +0°C -5°C, within a period of not less than 1.5 hours. For acceptance
inspection only, and at the option of the manufacturer, the resistors may be placed in the cold chamber when
the chember is already at the extreme low temperature. After 1 hour of stabilization at this temperature,
full rated continuous working voltage as specified in 3.6 shall be applied for 45 minutes. The resistors
may be loaded individually or in parallel. Fifteen minutes +5 minutes, -0 minutes after the removal of the
voltage, the temperature in the chamber shall be gradually increased to room temperature within a period of
not more than B hours. The resistors shell be removed from the chamber and maintained at a temperature of
25°C +5°C for @ period of approximately 24 hours; the dc resistance shall then be measured as specified in
4.6.2. Resistors shall then be examined for evidence of mechanical demage.

4.6.6 Short-time overload (see 3.11). DC resistance shall be measured as specified in 4.6.2. A dc test
potential, 2.5 times the rated continuous working voltage but not exceeding twice the maximum voltage
specified {see 3.1), shatl then be spplied for 5 seconds to the resistor terminals under the following
comditions:

a. In free space, mounted horizontally, with no object closer than 3 inches to the protective coating
except the mounting base which shall be not closer than 2 inches below the resistors.

b. In still air, with no circulation other than that created by the heat of the resistors being
operated.

Thirty minutes +15 minutes, -0 minutes after removal of the test potential, the dec resistance shall
again be measured as specified in 4.6.2. Resistors shall then be examined for evidence of arcing,
burning, and charring.

4.6.7 Terminal strength (see 3.12). Resistors shall be tested in accordance with method 211 of
MIL-5TD-202. The following details and exceptions shall apply:

a. Test condition letters: A and D. Direct load (condition A} shall be as specified (see 3.1).
Resistor clamped by one terminal lead and toad applied to the other terminal lead.

b. Measurement before and after test: DC resistance shall be oeasured as specified in 4.6.2.

Following the test, resistors shall be examined for evidence of Loosening of terminals, breakage, and other
mechanical damage.

16
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Dielectric withstanding voltage (see 3.13).

1 Atmospheric pressure. Resistors shaii be tested in accordance with method 301 of WIL-STD-202.

The following details and exceptions shall apply.

Special preparations: Resistors shall be placed in & conductive material which will conferm to the
resistor surface so that between 90 and 100 percent of the outer periphery is contacted. The
conductive materinl shall be centered on the resistor body. Care should be taken that any part of
the resistor lend is as far away from the conductive material as possible (see figure 2).

initial measurement: OC resistance shall be measured as specified in 4.6.2.

Magnitude of test voltage: $ine wave test potential of 500 volts rms, except that for styles RK50,
RN55, and RNAO, the potential shoell be 450 volts rms.

Naoture of potential: An ac supply at commercial line frequency (not more than 100 hertz (Hz)) and
waveform.

Rate of application of test voltage: 100 volts per second,
Duration of application of test voltage: 1 minute.

Points of application of test voltage: Between the resistor terminsls connected together and the
V-block.

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

Examination after test: Resistors shall be examined for evidence of flashover, mechanical damape,
arcing, and insulation breakdown.

4

POLARIZING
A / STRAP

(T pestsTOR
BODY
) — g _
- ™~ SUPPORT
A

CROSS SECTION A-A

FIGURE 2. Mounting straps for all styles, except style RNBO.
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4.6.8.2 Barometric pressure. Resistors shatl be tested in accordance with method 105 of MIL-STD-202.
The following details and exceptions shall apply.

b.

h.

Method of mounting As specified in 4.6.8.7a.
Initial measurement: DC resistance shall be measured as specified in 4.6.2.
Test condition: B.

Test voltage during subjection to reduced pressure: 450 volts rms for all resistors except for
styles RNSO, RNS5, and RN&O which shatl have 200 volts applied, respectively.

Nature of potential: As specified in 4.6.8.1d.
Duration of test: 1 minute.
Points of application of test voltage: As specified in 4.6.8.1g.

Measursment after test: OC resistance shall be measured as specified in 4.6.2.

Following the test, resistors shall be examined for evidence of flashover, mechanical damage, arcing, and
insulation breakdown.

4.6.9

Insulation resistance (see 3_14). Resistors shall be tested in accordence with method 302 of

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

b.

c.

Special preparations: As specified in 4.6.8.%a.

Test condition letter: A or B, whichever is practical, except that test condition A only shall be
used for style RNS5O.

Points of measurements: Between the resistor terminals connected together and the V-block.

4.6.10 Resistdﬁce to soldering heat {see 3.15). Resistors shall be tested in accordance with method 210
of MIL-5TD-202. The following details and exceptions shall apply.

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

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

Depth of immersion in the molten solder: To a point 1/8 inch from the resistor body.
Test condition letter: A,
Cooling time prior to final examinations and measurements: A minimum of 3 hours.

Examination and measurement after test: Resistors shall be examined for evidence of mechanical
damage and dc resistance shall be measured as specified in 4.6.2.

£.6.11 Moisture resistance (see 3.16). Resistors shall be tested in accordance with methed 706 of
MIL-STD-202. The following details and exceptions shall apply.

Mounting: Soldered by their leads to rigid mounts or terminal lugs. The spacing of the mounts or
terminal Lugs shall be such that the length of each resistor Lead is approximately 3/8 inch when
measured from the edge of the supporting terminal to the resistor body. Cne half of the sample
units shall be covered with s V-shaped metal strep whose width is equal to that of the resistor body
as indicated in figure 3. The strap shall be made from corrosion-resistant metal and shall be kept
in contact with the resistor body by supporting the body as indicated in figure 3, with a
nonconducting, noncorrosive support whose width is less than that of the resistor body and which
will mot act as a moisture trap. The mounting straps may be individual for each resistor or
continuous for all resistors.
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LK K

PDLARIZED

LDADED

Initial measurement: Immediately following the initial drying period, dec resistance shall be
measured as specified in 4.6.2,

Polerization and loading voltage: The resistance value selected shall be divided equally as
passible for polarization and load.

(1) Polarization: During steps 1 to 6 inclusive, a dc potential of 50 volts for style RN50, and
100 volts for all other styles shall be applied only to those 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 iead connected to the polarizing strops.

(2) Loading voltage: During the first 2 hours of steps 1 and 4, a dc test potential equivalent to
100 percent rated wattage but not exceeding the maximum rated voltage shall be applied to those
resistors which do not have the polarizing strap specified in &.6.11a.

Subcycle 7b shall not be applicable. Step 7a shall be performed during any five of the first nine
cycles only. All polarization straps shall be removed to perform steps 7a and shall then be
replaced prior to starting the next cycle,

Final measurements: Upon completion of step &6 of the final cycle, the resistors shal{ be held st
the high hunid conditions and at a temperature of 25°C $2°C for a period of 1.5 to 3.5 hours. The
same straps used for polarizing the resistors may also be used for the dielectric withstanding
voltags test and insulation registance tests. Resistors shall be removed from the chamber and
within 0.5 hour, the dielectric withstanding voltage, insulation resistance, and dc measurement
tests shall be performed as specified in 4.6.8.1, 4.6.9, and 4.6.2 respectively. The sample units
shall not be subjected to forced circulation air during the tests.

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

4.6.12 Resistance-temperature characteristics (see 3.17). Resistors shall be tested in accordance with
method 304 of MIL-5TD-202. The following details and exceptions shall apply.

b.

c.

B A e o - Taa & m i
KeTercnce Lenperolures KOOH amient wemperawure,

Test temperature: In accordance with table X.
Accuracy of temperature measurement: Resistors shatl be maintained for 30 to 45 minutes within 1°C

at each of the test temperatures listed in table X. This tolerance shall be maintained on the
established test temperatures.

1%
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TABLE X. Resistance temperature characteristic.

Sequence Temperature {*C)
Qualification inspection Group B acceptance
and group C acceptance inspection \/
inspection

1 Room temperature 2/ Room temperature 2/

2 -15 123 -55 +3

3 =55 23 Room temperature 2/

4 Room temperature 2/ 150 £3 3/

5 65 23 165 13 &4/

& 150 +3 3/ 175.43 5/

7 165 ¢3 &/

8 175 23 5/

1/ At the option of the manufacturer, the reverse sequence may
be as follows:
1. Room tempersture 2/

2. 17 3 5/

3. 185 23 4/

4. 150 3 3/

5. Room temperpture 2/
6. -55 23

QJ.

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

Characteristic B only.

Characteristic D and G only.

Characteristic C, €, snd F only,

QwRew

4.6,13 Life (see 3.18). 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 on light-weight terminals (see figure
4). The effective length of each terminal shall be 1 inch. Resistors shall be so arranged that the
temperature of any one resistor will not appreciably influence the temperature of any other
resistor. There shall be no undue draft over the resistors.

b. Test temperature and tolerance: 70°C #5°C for characteristics B, D, and G, and 125°C 15* € for
characteristics €, E, and F.

c. Initial measurements: Measurements may be made inside or outside the chamber.

{1) inside the chamber: uhen measurements are to made inside the chamber, the initial de
resistance shall be measured after mounting at the applicable test temperature, after
stabilizetion, and within 8 hours of exposure of the resistors to the test temperature. This
initial measurement shall be used as the reference temperature for all subsequent measurements
under the same condition.

(2) Outside the chamber: When measurements are to be made outside the chamber, initial dc
resistance shall be measured after mounting at the room temperature. This initial measurement
shall be used as the reference tempersture for all subsequent measurements under the same
condition.

d. oOperating conditions: Rated dc continuous working voltage shall be applied intermittently, 1-1/2
hours on and 1/2 hour off, for 1,000 hours, at the applicable test temperature.

e. Test condition letter: D.

hall moeacurad
naii Measured

Mea during test: resistance shal
250 +72 -24, 500 +72 -24, and 1,000 +72 -24 hours have e

the
(e 41

t
apsed.

of th

0
-
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o
2
2
=]
-
)
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Examination after test: Resistors shall be examined for evidence of mechanical damage.

4.6.14 Solderability (see 3.19). Resistors sholl be tested in accordance with method 208 of MIL-STD-202.
The following detail shall epply: Both terminal leads of each resistor shall be immersed to within 0.062
inch of the resistor body.

4.6.15

Shock, specified pulse (see 3.20). Resistors shall be tested in accordance with method 213 of

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

Specistl mounting means: Resistors shall be rigidly mounted on appropriate jig fixtures with their
bodies restrained from movement and their leads supported at a distance of 1/4 inch from the
resistor body. These fixtures shall be constructed in a manner to insure that the points of the
resistor-mounting supperts will heve the same motion Bas the shock 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 minimues. The test-lead length shall be no greater than necessary.
In all cases, the resistors shall be mounted in relation to the test equipment in such a manner that
the stress aspplied is in the direction which would be considered most detrimental.

b. Measurement before shock: DC resistance shall be messured as specified in 4.56.2.

c. Test condition: I.

d. Number and direction of applied shocks: The resistors shatl be subjected to o total of ten shocks
in each of two mutually perpendicular planes, one perpendicular and the other parallel to the
longitudinal axis of the resistor.

e. Measurement during shock: Each resistor shall be monitored to determine electrical discontinuity by
a method which shall at least be sensitive enough 0 monitor or register, sutomatically, any
electrical discontinuity of 0.1 millisecond {ms) or greater duration.

f. Measurement after shock: DC resistance ghall be measured as specified in 4.6.2.

g. Exomination after test: Resistors shall be examined for evidence of mechanical and electrical
damage. ~

4.6.16 Vibration, high frequency (see 3.21). Resistors shall be tested in accordance with method 204 of
MIL-STD-202. The following details and exceptions shall apply.

a. Mounting of specimens: Resistors shall be mounted on sppropriate jig fixtures with their bodies
restrained from movement and their leads supported at a distance of 1/4 inch from the resistor.
These fixtures shall be constructed in a manner to insure that the pointg of the resistor-mounting
supports will have the same motion as the vibration test table. The fixtures shall also 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 minimum. The test-lead length shall be
no greater than is absolutely necessary. A shielded cable which may be necessary because of the
field surrounding the vibration table, shall be clamped to the resistor-mounting jig.

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

c. Test condition: B.

d. Direction of motion: In each of two mutually perpendicular directions, one perpendicular and the
other parallel to the longitudinal axis of the resistor,

e. Measurements during test: Each resistor shall be monitored to determine electrical discontinuity by
a method which shall at least be sensitive enough to monitor or register, sutomatically, any
electrical discontinuity of 0.1 ms or greater duration,

f. Measurement after vibration: DC resistance shall be measured as specified in 4.6.2.

g. Examination after test: Resistors shall be examined for evidence of mechanical and electrical damage.
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RACK ,—/
PHENQLIC ™ .138-32 UNC-2B
HEX NUT, BRASS

=d-im— ,

Pany ]
WL g
_/ \_NO .16 FL |
SHAKEPROOF HWSHR, WSHR,
STL, PARKERIZED BRASS | 2.Q00
.138-32 UNC-2A NO 6 LK
ROH MSCR X .562 LONG .\ WSHR, |
BRASS @m_annss & &

SEE DETAIL A
AND NOTE 4 & Ve

o j-.375 "1
. §7 5~ 675~

N 018
2_003%1—1 ! I X :Il
——625—~ R
R 7 '
dn
L. sas*-998 ta Losa o1a
-.004
Inches mn Inches mn Inches mm
.003 0.08 .138 3.50 .502 14.27
.004 0.10 L 145 3.68 625 15.88
008 0.20 156 3.9 .B75 22.23
.018 0.48 312 7.92 2.000 50.80
.094 2.39 375 9.53
NOTES:
1. Dimensions are in inches.
2. Metric equivalents are given for general information only.
J. Uniess otherwise specified, tolerance shall be £.015 inch (0.38 mm).
4. Solder lug, tinned brass, shall be in accordance with catalog number 2441; Cinch Manufacturing

Corporation, Chicage, IL, or equal.

FIGURE 4. Suggested mounting-lug arrangement for life test.
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4.6,17 Resistence to solvents (see 3.24). Resistors shall be tested in accordance with method 215 of
MIL-STD~202. The following details shall apply.

8. The marked portion of the resistor body shall be brushed.
b. The number of sample units shall be as specified in tebles V and VIII as applicable.

c. Resistors shall be examined for mechanical damage and legibility of markings.

5. PACKAGING.
5.1 Packeging requirements. The requirements for packaging shall be in accordance with MIL-R-39032.

6. WOTES

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

6.1 Opdecing data. Procurement documents should specify the following:
a. Title, number, and date of the 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. Title, nutber, and date of the applicable detail specification, and the complete type designation
(see 1.2.1, 2.1, ond 3.1},

d. Levels of packaging and applicable marking (see section 5).

¢. Lend length: Specify 1.000 inch +0.625 inch, -0.000 inch for tape and reel packaging. 1f not
spec{fied, the lead Length shall be in accordance with the appropriate detail specification.

6.2 Qua!iﬂcg";i . With respect to products requiring qualification, awards will be made only for
products which are at the time set for opening bids, qualified for inclusion in the applicable qualified
products List (QPL) whether or not such products have actually been so listed by that date. The attention
of the manufacturers is called to this requirement, and manufacturers are urged to arrange to hove the
products that they propose to offer 1o the Federal Government tested for gqualification in order that they
may be eligible to be awarded contracts or orders for the products covered by this specification. The
activity responsible for the qualified products List is the US Army Research Laboratory; however,
information pertaining to qualification of products may be obtained from Defense Electronics Supply Center

(DESC-ELS), 1507 Wilmington Pike, Dayton, OH 45444-5764.

6.3 Setection snd use information. Equipment designers should refer to MIL-STD-199, “Resistors,
Selection and Use of,® for a selection of standard resistor types and values for any new equipment design.
All applications and use information concerning these resistors are also provided in MIL-STD-199,

6.4 Key word listing. The key word listing shall be as follows:

Resistance
Axial lends

6.5 Changes from previous issue. Marginal notations are not used in this revision to identify changes
with respect to the previous issue due to the extensiveness of the changes.
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CONCLUDING MATERIAL

Custodians: Preparing activity:
Army - ER Army - ER
Navy - EC
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APPENDIX

PROCEDURE FOR QUALIFICATION INSPECTION
10. SCOPE

10.71 Scopa. 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 the required sample to other resistors covered by this specification is also outlined

20. SUBMISSION

20.1 Sample. A sample consisting of 40 sample units, each of the lowest and highest resistance values
having & resistance tolerance of 1X, in each style and characteristic for which qualification is sought,
shall be submitted. If the lowest resistance value is below the critical value Listed in table XII1, and the
high=st resistance value is above the critical value, then 40 sample units of the critical velue shall also
be submitted. If approval for a lower tolerance is desired, an additional 10 samples units, each of the
lowest resistance tolerance for which approval is sought, shall be submitted to the inspection of group 1 in
table V. At the option of the supplier, a sample consisting of 40 sample units, each of the lowest and
highest resistance values having a lower (tighter) resistance tolerance than 1X in each style and

T S U S COF OO - .; PR T ahall ha sidwmittard

N e 4 el S ma d o -
characteristic for which quaw ication s SUUGHT, Jnauy UT Subliwice .

TABLE XI. Critical resistance values.

L] I 1
{ style | Resistance (megohms) |
| : i
| Characteristics | Characteristics |
| 8, €, E, and G |} {
| | o Foo
1 [} !
I i '
| RS0 -— \ -— -—
| awss - | = | — |
- | RR6O | 0.499 | 0357 | — |
| RNGS 0.348 | 0.243 | 0.263 |
| RN7O0 0.237 | 0.320 | 0.320 |
| RNTS | 0.237 ] -— | === |
L ] i

20.2 Test data. When tests are to be performed at a Government {aboratory, prior to submission, all
sample units shall be subjected to all of the tests indicated as nondestructive in table V. Each submissicn
shall be accompanied by the test data obtained from these tests. The performance of the destructive tests
by the supplier on a duplicate set of sample units is encouraged, although not required. AlLL test data
shall be submitted in duplicate.

20.3 Description of items. The supplier shall submit a detailed description of the resistors being
submitted for inspection, including materials used for the resistance element and the protective enclosure
or coating.

30. EXTENT OF QUALIFICATION.

30.1 The resistance range included in the qualitfication of eny one resistor style and characteristic will
be between any two adjacent resistance values which pass the qualification inspection. Qualification will
cover only the resistor types covered by description of paragraph 20.3. Separate submissions are required
for esch type protective enclosure or coating used. Gualification of one characteristic is basis for
qualification of another characteristic, as indicated in table XII. Also, qualification of the lower

J— P P

resistance tolerances will quaiify the higher resistance tolerances in accordance with table XIII.
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APPENDIX

TASLE XII. Extent of approval of characteristics.

I 1 1
| Characteristic | Will qualify |
| submitted | characteristic |
! i |
| 8 | 8 |
| b | D, B |
| ¢ | c I
| E | E, C |
| G | G, 8 1/ |
| F | F |
1 1 3
1

/ when hermeticall

g
“w
]
I
-
2

TABLE XIII. Extension of spproval of resistance tolerances.

1 i }
|Resistance tolerance| will qualify |
| submitted |resistance tolerance|
; t {
| B |] B,¢C D, F |
| C | ¢ D F |
i D | D, F |
| F | F I
1 1 —1
26
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