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2. RETAIN THIS NOTICE AND INSBRT BEFORE TABLE OF CONTENTS.

3 Holders of MIL-STD $81B will verify that page changes and
additions indicated above have been entered. This notice page
will be retained as a check sheet. This issuance, together with
appended pages, is a separate publication. Bach notice is to be
retained by stocking points until the military standard is
completely revised or canceled.

NOTE: The margins of this notice are marked with asterisks to
indicate where changes {additions, modifications, correccions,
deletions) from the prev;aas revision were made. This was done
as a convenience only and the Govermnment assumes no liability
whatsoever for any inaccuracies in these notations. Bidders and
contractors are cautioned to evaluate the requirements of this
document based on the entire content irrespective of the marginal
notations in relationship to the last previous revision.
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MIL-STD-981B
NOTICE 1

1. SCOPE

Scope. This standard establishes the requirements for acceptable design, manufacturing, and quality
control criteria for custom electromagnetic devices for space applications,

Intended use of or reference to MIL-STD-981. When this document is referenced or is used as a
standard for the design, processing, manufacturing and screening of custom electromagnetic devices
for space flight applications, such design, processing, manufacturing, and screening shall be in full
conformance with all the applicable general and demiled requiremnents of this standard for the
individua! device type. Any device meeting only selected pravisions of this standard is considered
noncompliant

Compliant electromaguetic devices. Compliant electromagnetic devices shall meet without exception
all of the applicable requirements and quality standards of MIL-STD-981. Any device that is

processed with deviarions, omissions, or does not meet the full intent of this standard shall not be
claimed 10 be compliant.

Noocompliant electromagnetic devices. Any device that is processed with deviations and which is
not processed in compliance with the provisions of this standard shall not be claimed w be compliant
and shall not be marked in any manner that would indicare compliance or partial compliance. Only
compliant devices shall be marked in accordance with 5.4. All applicable documentation (including

demil specifications and responses (o Request For Quatations invoking MIL-STD-981) shall clearly
and em-ﬁrnllu dafine the areac of nonconformance and llhnhfv each a5 a deviation,

Classification.

Families. Table 1 shows the numerical designations thal are used in this standard o indicaie various
device types.

1 Supersedes page | of MIL-STD-981B
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TABLE 1. Device types,

Applicable Military
Device Type Family Specification
Transformer, power 03 MIL-T-27
Inductor, power o4 MIL-T-27
Transformer, RF., fixed 11 MIL-T-55631
Transformer, RF., variable 12 MIL-T-55631
Cotl, RF., fixed 13 MIL-C-15305
Coil, RF., varigble 14 MIL.C-15305
Inductor, audio 20 MIL-T-27
Transformer, audio 21 MIL-T-27
Transformer, pulse, low power 31 MIL-T-21038
Transformer, pulse, high power 36 MIL-T-27
Inductor, charging 37 MIL-T-27
Transformer, saturable 40 MIL-T-27
Inductor, saturable 41 MIL-T-27
Coil, RF. chip, fixed 50 | MILC-83445
Coil, RF. chip, variable 51 MIL-C-83446

122 Classes. Two classes of requirements are defined in this standard. Class S parts are intended for
critical flight and mission-essential ground support appiications and any appiicaiion ihai is aniicai io
safety. Class B parts are for use in noncritical flight and non-mission-essential ground support
applications.

Supersedes page | of MIL-STD-981B 1A
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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 (DODISS) and supplement thereto, cited in the solicitation.

SPECIFICATIONS
FEDERAL

I-wW-1177
QQ-5-571

MILITARY
MIL.-T-27

MIL -F-14256
MIL-C-15305

MIL-T-21038
MIL-S-22473

MIL-W-22759
MIL-T-55631

MIL-C-83446

STANDARDS
MILITARY

MIL-STD-105

MIL-5TD-202
MIL-STD-975

MIL-STD-1285
MIL-STD-45662

Wire, Magnet, Electrical
Solder, Tin Alloy: Tin-Lead Alloy and Lead Alloy

Transformers and Inductors (Andio, Power, and High-Power
Pulse), General Specification For.

Flux, Soldering, Liquid (Rosin Bath).

Coils, Fixed and Variable, Radio Frequency, General
Specification For.

Transformers, Pulse, Low Power, General Specification For.
Sealing, Locking and Retaining Compounds, Single
Component. .

Wire, Electric Fluorocarbon Insulated, Copper or Copper
ALDY.

Transformers, Intermediate Frequency, Radio Frequency and
Coils, Radio Frequency. Chip, Fixed or Variable, General
Specification For.

Sampling Procedures and Tables for Inspection by
Anribaes,

Test Methods for Bloctronic and Electrical Component Pasts.
Standard Parts Lint for Flight and Mission Essentisl Ground
Support Equipment.

Marking of Electrical and Electronic Parts,
Calibration System Requirements.

{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.)

Reprinted without change
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Screws, nuts, and washers. All mounting and terminal screws, nuts, and washers shall be protected
agains! corrosion. Cadmium or Zinc plating shall not be used on any surface exposed o space
environment. Tin plating shall be fused if such plating is used externally. All materials shall be
compatible and not support galvanic corrosion.

Internal elements. Packaged or unpackaged parts (&her than the wound magnetic elements) used

Ao whnll ha salanted L BATT OT OX7E Dt sclomtied shall bha off e scoema alnoe ae
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the device in which they are used. Use of any other part shall require approval of the procuring
activity. The request for approval must justify the need for the part and provide sufficient data to
substantiate the suitability of the part in the application. Procurement documentation for the part shall
be submitted to the procuring activity for approval.

TABLE 1. Wire limitations for magmet wire (see 5.14.1).

Minimum Wire Size
(AWG) (1)
Family Class S Cass B
03, 04, 36, 37, 40, and 41 38 44
11, 12, 13, 14, 20, 21, 31, 50, and 51 44 50

(1) Procuring activity approval shall be required when other sizes of magnet wire are used.

TABLE [II. Termination limitations (see 5.1.4.3).

Minimum Terminal/Self Lead Wire Size
(AWG)
Type of Tarmination Class S Cins B
Interconnected lead 29 32
External cerminal/self lead (1) 26 y -
1¢)) Spliced internal lead dismeter ratios shall not excoed S © 1 for magnet wire sizes

larger than # 44,
Radiographic ingpection (when applicable). Devices shall be ingpected in accordance with
appendix C.

Marking. Devices shall be marked as gpecified in the procurement docoment on the part in
accordance with Method | of MIL-STD-1285. The marking as a minimiemn shall incinde the
procurement document pumber, manufacturer’s pant number and CAGE, trademark or symbol,
terminal identification, Jot dste code, and the word "C981". The “C981" shall designaie the device ax
being fully compliant to MIL-STD-981.

ii
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55.2

55.3

554

5558

55.6

55.7

558

MIL-STD-981B
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Manufacturing practices. The contractor shall provide to the procuring activity for review and
approval awpyofmccmmmsmmmmgmufmgmhmy
documents shall be reviewed, approved, and maintained at the manufacturer’s facility. These
procedures shall, as a minimum, conform o the requirements specified herein. Any change from the
approved procedures shall require approval of the procuring activity in writing. The contractor may, at
his option, provide separate sets of procedures for cixsses S and B.

Clean bandling. Operators shall have clean hands (frec from handcream, etc.) while handling these
devices. The use of clean, lint-free gloves or finger cot is recommended whenever practical. Magnet
wire spools shall be handled by the rims of the spools only. Maserials and piece parts stored, or being

transferred to or between work stations shall be kept in covered containers to maintain a dust-free
seal.

Solvents. Crazing of magnet wire may occur as a result of uncontrolled exposure to solvents such as
water or alcohol The use of alcohol or alcohol based cleaning agents for the cleaning of magnet
wire or assemblies shall be controlled and properly documented.

Work areas. Work and inspection areas must be cleared of all foreign materials before parts or
materials for these devices are placed thereon. While working on these devices, the work areas shall
not be used to store any parts, materials, or devices used on any other devices.

Foreign material. Ca:tmustbcuausedmpmvmlumndwumoffaugnnwsmmﬂn
component. At each in-process inspection, the operator shall examine the device under 3X 010X
magmﬁmnonmamﬂmmfuagnnmlsmmLSpeudmdebcgwento
loose wire-ends, solder splashes, wire scrapings, or residoes.

Tools. Except for cutting pliers, the tools used shall not be capable of cutting, nicking, or damaging
the wire insulation in any manner. Aﬂnalsmdmﬂn!mﬂhngdmmmmmﬁmof
sharp or rough surfaces or edges. This may be accompiished by the application of an epoxy or by
filing any of the sharp sufaces or edges.

Carriers. Wound caores, coils or bobbins shall not be casried or stored on pegboards with nails or
other sharp pegs tha may canse damage W wire or insulation. All sharp or abrasive pegs shall be
sufficiently covered to insure against damaging wire, The carriers shall be covered with a material
that will prevent contamination by foreign mawrials daring transport and storage.

Damaged material. Marcrial that exhibits evidence of damage shall aot be weed in the fabrication of

tha Asunree
W U T o

Travelers. Aumvﬁmmmtummhnbw'h
exch lot. Initialing or stamping of the individoal traveler by the opecator or inspector prior 10 moving
to the next work station shall be required for each operstion in the manufactwring process.

In-process inspection. All critical in-process operations used in the manufactring of these devices
shall be inspected by an adequately trained inspector. If circumstances precinde inspections after the
process is complete, the inspection shall occur during the process. These inspection stations shall be
as defined in the manufacturing process.

Supersedes page B of MIL-STD-981B 8



MIL-STD-981B
NOTICE |

in
tn
o
)

55.9.1  Tension. A suitable device shall be used to provide near uniform tension during the machine
winding process of any coil of wire size number 13 AWG or finer. For coils wound on square farms,
special provision must be made to prevent excessive tension on the comers. This device and the
winding machine used shall be inspected for proper operation a minimum of twice daily or once each
lot whichever is more frequent. Tension control on larger wire is preferred but not mandatory. For
machines which cannol accommodate any tension device, other criteria shall be established. Any
portion of the device which contacts the magnet wire (pulicys, sliders, etz) shall be free of nicks,

hurrs. ronch snois. or any other anomalies that could canse damace to the coil wire,
WARS Sy TN EQT T s, - T T v T T

£§5.92  Wire breaks. There shall be no wire breaks for any winding within the coil The winding operation
can be considered complee ondly when the coil has boen made with an unbroken winding. Should the
magnet wire break during winding operations, the magnet wire may be unwound and rewound. In no
case may a broken coil wire be repaired. If magnet wire opens afier assembly, the entire device shall
be rejecied. Those devices that are designed as mulii-series connected windings are not (0 be
identified as wire breaks within the definition of this paragraph.

§5.9.3  Crossed wires. Winding shall be even and smooth. In insulation interieaved layer-wound coils, no
uninsulated trns shall cross over other ums. In toroidal and cylindrical or random wound bobbin
coils wound in segments, there shall be no uninsulated cross-over of any one tum to the adjacent
winding segment. All situations where the voltage stress exceeds the ability of the magnet wire
insulation to withstand it shall be avoided.

5594  Kinks, nicks, and damaged insulation. The winding process shall not introduce any kinks, nicks,
and insulation damage.

5595  Tapes. The use of pressure sensitive adhesive tapes shall be kept to a minimum. The adhesive
system must meet the outgassing requirements of 5.1.1.

*$596 Terminations The recommended method to anchor the lead is shown in Figares 1 and 2. The lead
anchor should be performed with minimum use of tape wrap 0 keep the outgassing low. See 5.5.9.5.

5597 Magnet wire to terminal post connections. Recommended magnet wire (wire or coil) to terminal
post connections are depicted in figures 3a-h, j, k, m, n, and p. For high voliage, corona-froe
connections, no protruding wires are allowed and balling of the joint is recommended. Care shall be
exercised when using the heat shrink tubing to avoid the concentration of heat at the soldered joint.
Hest shali be controiied in accondance wiill ihe Ube MANGEAGUNG § SEiod FOCOMITIONGNG COBBRINS.

5598  Astirotation feature. Each terminal lead shall be inteynally constroceed as illustrated oo figare 4 or
equivalent. Flantened or dimpled area thickness shall be 0o less than ono-ballfl the lead diamecer and
shall not exhibit sharp edges. The radius, R, shall be no greaer than twice, or legs than one Gmes the
dismeter of the serminal Jead. This mdius shall be formed prior © soldering. The antirotation feature
shall be completely contained within the magnetic device package.

§599 Terminal twist. Finished devices with solid wire serminals shall be capable of passing the serminal
fwist test in accomiance with methnd 211, s condition D of MIL-STD-AY? withont cansing
discontinuity in the winding. When the bending of the tcrminal teads, a5 specified in MIL-STD-202,
is impractical, the device shall be held stationary. The lead shall be clamped in a hand chuck and the
chuck rowared as required. During the twist test, the winding stall be monitored for open circuit of
100 microseconds or Jonger duration.

9 Supersedes page 9 of MIL-STD-S81B
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559,10 Torvidal winders. Shutle rings and sliders must be inspected for nicks, burrs and rough spots.
Inspect the toroid for physical damage afier removal from the shutle.

$§5.9.11 De-reeling. De-reeling (de-spooling) devices shall be such that they do not cause variations in
tension beyond the control of the tension device (see 5.5.9.1). All portions of the device which

contact the magnet wire (pulleys, sliders, spool flange, etc) shall be free of nicks, burrs, and rough
spots.

Supersedes page 9 of MIL-STD-981B 9A
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Bobbin

Lead Patch .

taped above %\
and below lead joInt K
{Thickness of the %

Y
tape)

Magnet wire stress
loop (5.5.12.3)

joint Single lead anchor
(taped over)

Note: The recommended method to anchor the lead Is
shown. The lead anchor should be performed
with minimum use of tape wrap o keep the
outgassing low.

FIGURE 1. Recommended bobbin coil termination anchoring (see 5.5.9.6).

Reprinted without change 10
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NOTICE 1
Loose wraps In
solder joim
Excess wire
y Excess soldor
due to loose wraps
(k) Not acceptable ) Mt areartahio

Note: There shall be no avidance of wire “pigtalls™ protruding
more than 2 wire dlameters from a wrapped temminal, nor
shall there be loose wraps secured by excess solder.

J g
/A A

(n) Sweving - acceptable on (p) “Third wire” - acceptable oh
AWG 18 or smaller diameter AWG 18 thwough AWG 30 wire. Third
wire. Crimp necessary. wire must be unhinsulated.

Note: Other acceptable termination methods shall axhibit
adequato mechanical strength prior to soldering.

FIGURE 3 {4 0of 4). Recommended magnet wire-to-post terminations (see 5.59.7).

15 Supersedes page 15 of MIL-STD-981B
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Flattened Z-bend

Dimpled

FIGURE 4. Antirotation features (see 5.5.9.8).
Reprinted without change 16
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a, Verification from the maonet wire cunnlier thas ¢ gRips A B and C inspections ¢
s B W RRELS PR ESRAg TR TV A I'—W--I LAl P Uuﬂlh"mw“u

JWlW?havcbccnperfomedfwthcclassmdtypcofmagm wire being used.

T
b. Each spool of magnet wire prior to being used shall be subjocted to the following tests of
I W-1177:
(1) Dielectric test,
(2) Visual and dimensional examination.
(3) Check of bare wire size of the magnet wire by a dc resistance measyrement.
¢. Provision ghall be made 10 procure and gtilize magnet wire pot older than two years from
the date of its manufacture. Each spool of wire exceeding the two year Life shall be
subjected to evaluation w verify its performance. Each performance evaluation shail be valid
for a period of one year. Wire older than five years from the date of its manufacture shall
not be used. Wire shall pass the following evaluation tests in accordance with J-W-1177:

{1y Vi
\rso¥

icual and dimencion

(2) Adhesion and flexibility including mandre! test
(3) Elongation
(4) Springback
(5) DWYV at raied temperanmre
(6) Bend (rectngular wire only)
(7) Heat shack
d. Magnet wire shall be stored in protective resealable containers 1o protect against dust.
¢. Magnet wire shall be stored in a clean controlled environment, at a emperature of +25°C
(27°C), a preesyre of o less than one Standerd Atmosphere, and a relative humidity of
between 30 and 70 percent
5622  Layer ipsulation. Dielectric strength, tensile srength, volnme resistivity and fexibillity.
563 Calidration. Calibration shall be in acoordance with MIL-STD-45662.
5.6.4 Ciassification of inspections. The inspections specified herein are classified a3 follows:
a Matzrials inspection.
b. First snicle inspection.

. Quality ‘conformance inspection.

21 Reprinted without change
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5.6.6

*5.6.6.1.

*5.6.6.2

56.62.1

MIL-STD-981B
NOTICE |

Materials inspection. Materials inspection shall be as specified in MIL-T-27, MIL-C-15305,
MIL-T-21038, MIL-T-55631 or MIL-C-83446 as applicable.

First article inspection.

First article inspection requirements for qualification. First artick inspection shall be performed
in fitu of the qualification inspection specified in MIL-T-27, MIL-C-15305, or MIL-T-55631 as
applicable. RequnememspummnngmamdemspacnmdnnhenspeuﬁedmhﬂL-T—ﬂ
MIL-C-15305, or MIL-T-55631. Qualification inspection specified under MIL-T-21038 and MIL-C-
83446 shall serve as First article inspection requirements and shall be performed for the spplicable
pan type under MIL-T-21038 or MIL-C-83446, Fust anicle approval is valid only on the contract
under which it is granted, for a period not exceeding three years from the dase of initial qualificarion,
unless extended by the govemment o another contract, provided that during this period the device has
been manufactured at least once during each successive twelve month period.

Qualification of transformers and inductors based oo similarity. Ouly a tansformer or an
inductor having passed the First article inspection requirements of 5.6.6.1 shall be used as the
reference device to establish a qualification by similarity. A Class S device shall not be qualified on
the basis of similarity. The Class B transformer ar inductor to be qualified on the basis of similarity
shall be manufactured at the same production facility utilizing the same processes as the reference
device,

Similar transformers and indoctors. A similar device is defined as a tansformer or inductor that

PUPIPOI S Sy | P R L P | P Y, Y
MOEs Uic OLOWINg conditons when wupulw W e refomase &Gvice:

a Same or lower operating temperature.

. Same or lower openling frequency and the same or lower Opesating power.

Same or lower ambient zmperature,
Tobcnsada:mmnqi’mcprmnofﬂn-neorlowm

To be used at the same or lower operating voliages and the sune or Jower diclectric stress per mil
of same insulation,

Same or lower shock and vibration requirements.

(mmmhfrmm

LRt S p e s ——eew

Samcrbwlunpaannchss.

Same family as defined in 42 thru 4.6.

Same grade as defined in the applicable military specifications.

Same type of external and intermal mounting, same type of case construction with nomiral wall

thickness within 25 percent when a case is used, same shape, and same texmination (pin or hook

terminals).

I. Linear envelope dimensions neither grester than 150 peroont nor loss than 70 peroent of the
comesponding dimension. The total volume of envelope not © excoed 250 porcent.

m. Same or gremer wire size (cross-sectional area), and the same wire costing material for
corresponding windings.

n. Same procesting material and specification for case, finish and marking.

0. Same procesting material and composition for potting, insulation (tapes and films), impregnation,

p. Same maerial composition, characweristic and costing for the ferrise snd MPP core, same shape,
and the same manufacturer.

q. Same bobbin material and characteristics.

1. Same solder composition and welding.

poow

e e

Supersedes page 22 of MIL-STD-981B 2
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s. Same construction and material for the terminals. For teyminals of the same dimensions the
required terminal strength requirements to be the same or iower.

Inspection requirements. Transformers and inductors shall be subjectex] 0 and pass the applicable
quality conformance inspection requirements of 5.6.7.

Quality conformance inspectioa.
Inspection of product for delivery.

Ciass S devices. Inspection of product for delivery shall consist of the spplicable group A screcning
tests in appendix B and the applicable group B wests (see ables IV through VII). Sample size for
group B tests shall be as specified under the sampling plan (see $.6.7.4.12).

Class B devices, Inspection of product for delivery shall consist of the applicable group A screening
1ests in appendix B. A device o be qualified by similarity shall be subjocted to the tests specified in
Table X1. Samples of each part type shall be selected m random from the inspection tot which has
passed the group A ftests.

Inspection lot.

Class B. An inspection lot shall include completely assembied devices of the same grade,
construction, class, family, and electrical characteristics, manufactured under essentially the same
condivons and having similar constroction and materials, (Similar construction and maerials shall be
construed to include differences that will not sffect et resuits.) Sample units shall be so selected as

1o be, as far as practicable, representative of the volt-ampere range of electrical values and physical
dimensions included in the lot.

Ciass S. An inspection lot shall consist of compieiely assembled devices of & single grade.
construction, class, family, and part number from one procurement docament. Each Jot shall meet all
the lot controls specified in 5.6.1.1.12 for cizss S devices.

Group A screening inspection. Screening inspections shall consist of the examinations and tests
specified in appendix B.

Lot scceptance. H, during the 100-percent inspection of subgroup 1, screening requires that over §
percent or (1) device whichever is grester be discarded, the lot shall be rejeceed.

Rejected lots. If an inspection ot is rejocted, the contracsor say rework i 0 correct the defects, or
scroon out the defective units and resubmit for reingpoction. Ressheined jots shall be 100 percent
inspeceed. Such lots shall be separme from new lots, and shall be clewfy idontified &5 reinspeciod lots.
Rework of ciass S devices shall aot be permitind unless approved by the procuring activity.

Group B inspection. Group B inspection thall consist of the applicable growp B sty (see tables IV
through VIT). For Class § devices, the group B inspection shall be porformed on ssreple wnits

sciecied at mndom from each inspection lot that passed group A inspection. Grogp B inspection shall
not annlv w those kot fmem which devices are ssmnied fior Fina seticls issnection. Groop B

SRS MY UV U WU SR AN Seeae e ¥ g e gl e T e e

mhmnmmummmwuwm The
group B inspection, when specified for Ciam B devices, shall be performed on sample units aclected
a1 random from inspection lots which have passed the group A inspection. Group B inspection ghall
not apply to those lots from which devices are samplod for First article inspection.

2Z2A Supemsoades page 22 of MIL-STD-931B
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Class B. The sampling plan shall be specified in the procurement document. For device
qualification based on similarity, a sample consisting of three of the devices shall be subjected to
the applicable tests specified in Table X1

Class S. Four sample ynits shall be subjected to the applicable group B tests. Two sample units
shall be subjecied o the tests of subgroup 1 and two sample units to the tests of subgroup 2.

Failures,
Class S. If the number of failures exceed the number aflowed in Tabies IV through VI, the ssmpie
shall be considered o have failed. (Sec 5.6.7.44.)

Class B. The number of allowable failures shall be specified in the procurement document.

Disposition of sample units. Disposiion of sample units which have been subjected w the group
B inspection shall be as specified in the procurement document.

Noncompliance.

Class B devices. If a sample fails w0 pass group B inspection, the manufacturer shall notify the
procuring activity and the cognizant inspection activity of such failure and tke carrective action on
the materials or processes, or both, as warranter], and on all units of product which can be corrected
and which were manufactured under essentially the same conditions, with essentially the same
materials, processes, eic., and which are considered subject to the ssme failure. Acceptance end
shipment of the product shall be discontinued until cosrective action acctptable 0 the procuring

eCtivity has heen taken, After the oosrective action has been taken grmoun R insnection shall he

W S WP R Rl Y e e Lo L S e

mpnmdmadﬁumﬂmphmu(aﬂhma&mﬂnmwmummmlmﬂz
failed, a1 the option of the qualifying activity). Group A inspection may be reinstinned; however,
final acceptance and shipment shall be withheld ontil the group B imspection has shown that the
comective action was successful. In the event of fuilure afier reinspection, information concerning

Class § devices. 1f an inspection lot fails to pass group B inspection, the inspection lot shall not be
delivered on the contract or puschase arder. The manufacturer shall notify the procuring activity and
mmmdhhnﬂﬂammmhn‘nﬂumu
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both a3 wananied. A Gilore analysis (soc 5.6.74.4.2.1) shall be performed on the filing prodoct
and forwarded w0 the procuring activity. A copy of the regults shall be myiatained by the
manufacmrer,

- va &

Faliure anaiysis. if any of the snpie units subjected 0 the group B wests fail during esting, &
denniled failure analysis shall be conduckd to establish the came of failore and e corrective
actions that would eliminase subsequent failures of a timilar type, A failore is categarized as Jot
oriented if its cocurrence is apparently reised 10 an. identified ot or Jots. A failure is categorized as
not lot oriented if its occarrence is random and i cannot be related © & specific lot or 1ok, Bach
failure is further identified s screemable or not acreenshie from the compieted production items. If
the failuwre snalysis shows that the failure mechanism is acreensbie, the entire filod Jot may be
screcnad and the group B 2 in which the failure orcurred siall be repessed. If a filure ocours
Mgmmmnmummnmuwuumm
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mechanism shall also be screened. Except as may be stated otherwise in the detiled requirements
for the specific part type. If the failure mechanism is lot ofiented and not screenable, all production
lots that contain the identified failure mechanism shall be rejected uniess other disposition is
direcied by the contracting officer and procuring activity.

Inspection of packaging. Inspection of packaging for delivery shall be as specified in MIL-T-27,
MIL-C-15305, MIL-T-21038, MIL-T-55631 ar MIL-C-83446 as applicable.

23 Supersedes page 23 of MIL-STD-981B
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TABLE IV, Group B tests for power transformers, power inductars, audio inductors audio transformers,
high power pulse transformers, charging inductors, saturable transformers, and saturable
inductors (families 03, 04, 20, 21, 36, 37, 40, and 41 respectively) and low power pulse
transformers (family 31) (see 5.6.7.4).

Class §

Defective
Test (1) Sample Size | Units Allowed

Subgroup 1

Resistance to soldering heat

Terminal strength

Induced voltage (2) {3)

Diclectric withstanding voliage (2)
(at atrnospheric pressure)

Electrical characteristics

Visual and mechanical examination (intermnal)
*{one sample unit)

(8
L]

Subgroup 2

Vibration

Shock

Resisiance 10 solvents

Solderability

Life (4) 2 0

Dielectric withstanding voltage (at reduced
voltage)

Insulation resistance (5)

Electrical cf “ctics

Yisual and mechanical examination
{extemal)

Visual and mechanical examination
(internal) (one sample unit)

*Subgroup 3 2 0

Coroma discharge (6)

(1) Specified wsts shall be performed in acoordance with MIL-T-27, except eests for family 31
shall be performed in accordance with MIL-T-21038

(2) At maximum mpersture for the class.

(3) Applicable when any winding has a rated voltage in excess of 25 volts rms.

(4) Raise wemperature one class, for SO0 bre.

(5) At specified voltage with IR of 7,500 megohms minimum,

* (6) Applicable when materials stressed greater than 100 volts/mil dve to maximum operating voltage.

Subject one sample each from subgroups 1 and 2 w0 this est

Supersedes page 24 of MIL-STD-981B 24
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TABLE V. Group B tests for RF coils (families 13 and 14) (see 5.6.7.4).

Test (1)

Class S

Defective
Sample Size | Units Allowed

Subgroup 1

Electrical characteristics (initial)
Resistance o soldering heat
Terminal strength

Temperature rise

Vibration

Shock (specified pulse)
Electrical characteristics (final)

Visual and mechanical examination {extemal)
Visual and mechanical examination (internal)

(one sampole unit)

Subgroup 2

Resistance to solvents
Solderability

Electrical characteristics (initial)
Life

Electrical characteristics (final)

1) Specified tests shall be performed in accordance with MIL-C-15305.
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TABLE V1. Group B tests for RF transformers (families 11 and 12) (see 5.6.7.4).
Class S

Defective
Test (1) Sample Size | Units Allowed

Subgroup !

Resistance to soldering heat
Terminal strength

Operating torque (when applicable)
Temperamre rise

Dielectric withstanding voltage 2 0
{2 x working voltage) (2)

Electrical characteristics

Vibration. winding continuity

Shock, winding continuity

Visual and mechanical examination (extemal)

Visual and mechanical examination (intemal}
*(one sample unit)

Subgroup 2
Resistance to solvents
Solderability

Life (3)

Dielectric withstanding voltage (at reduced 2 0

voltage)

Insulation resistance (4)
Electrical characteristics (final)
Visual and mechanical examination

(extermal)

*Subgroup 3 2 0
Corona discharge (5)

(1) Specified tests shall be performed in accordance with MIL-T-55631.
(2) At maximom emperature for the class.
(3) Raise emperanxre one class, for 500 hrs.
(4) Full voltage with IR of 1.5 times the gpecified value,
* (5) Applicablc when material is stressed grester than 100 volts/mil due 0 maximum operating
voltage. Subject one sample each from subgroups 1 and 2 to this st

Supersedes page 26 of MIL-STD-981B 26
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TABLE VI, Group A screening tests for families 03, 04, 11, 12, 20, 21, 31, 36, 37, 40, and 41, respectively

(see 30.1, 30.2 and 30.4).
Examination/Test S B Specification Inspection
Subgroup |
Thermal shock X X |Sec30.1.1
Bum-in X X |See3012
Seal (when applicable) X X |[MIL-T-27
Dielectric withstanding voltage X X {MIL-T-27 100 percent
*{a1 atmospheric pressure)
Induced voltage X X | MIL-T-27
Insulation resistance X X |MIL-T-27
Electrical characteristics X X (ML-T-27
Radiographic inspection X | *(1) |Sec appendix C
Subgroup I
Visual and dimensional X X |[mmr27 100 percent
examination {extemal)

*(1)  When specified.

30.1.2.12 No load burn-in (spplicable for transformers with an cutput equal to or less than 0.8 watts).
Devices shall be tesied as follows:

a
b. Test temperature: Mazimum rated ambient temperture

¢. Test voliages and carrent:  Rated input voltage and current at minimum raed frequency with
no load.

30.122 No-load bure-ia for inductors. Devices shall be tested s follows:

8, Test durstion: 96 hours minimam

b. Test temperatyre: Maximum operating empersiure
¢. Test vohiages and curments: Not applicable,

37 Supersades page 37 of MIL-STD-981B



MIL-STD-981B
Appendix C
NOTICE 1

302 Radio frequency, fixed, and variable transformers (families 11 and 12, respectively). These
devices shall be subjected to the group A screening tests in table VIII except tests shall be performed
in accordance with MIL-T-55631 in Lieu of MIL-T-27.

303 Radio frequency fixed and variable coils (families 13 and 14). These devices shall be subjected to
the group A screening tests in tsble IX.

TABLE IX. Group A screening tests for families 13 and 14 (30.3).

Class Applicable Military

Examinarion/Test S B Spexification Inspection
Subgroup 1
Thermal shock X X | See303.1
No-load burn-in X X See 30.3.2
Dielectric withstanding X X | MIL-C-15305
Insulation resistance - X X MIL-C-15305
Inductance X X | MIL-C-15305 100 percent
Q X X MIL-C-15305
Self resonant frequency X X | MILC-15305
DC resistance X X | MILC-15305
Radiographic inspection X *(1) | MILLC-15305
Subgroup 1!
Visual and mechanical examination X X | MIL-C-15305 100 percent

*(1) When specified.

303.1 Thermat sbock. Thermal shock screening shall be in accordance with MIL-C-15305 and as follows:
(Notz: End point measurements per MIL-C-15305 shall not apply).

A Number of cycles: 25.

b. Continually monixr continuity during the entire final cycle 10 verify no inwmitent
conditions. Continuity monitoring crent shall not exceed 100 microamperes. Equipment
shall be capabie of detecting intermittent opens exceoding 100 micvoseconds.

¢. Class S parts using magnet wire smaller than AWGQ 38 shall have dc resistance measured

before and after the thermal shock screen. The change in resistance shall not exoeed
1] percent.

Supersedes page 38 of MIL-STD-981B 38
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TABLE X. Group A screening tests for families 50 and 51 (see 30.5).

Clas | Applicable Miiary
Examination/Test S B Specification Inspection
Subgroup |
Therma! shock X X | See 305.1
No-lcad burm-in X X | Sec3052
Dielectric withstanding voltage X X MI-C-83446
Insulation resistance X X MIL-C-83446
Induciance X X | MIL-C-83446 100 percent
Q X X | MIL-C-83446
Self resonant frequency X X | MIL-C-83446
DC resistance X X | MILC-8)46
Radiographic inspection X *(1) | MIL-C-83446
Subgroup 1
Visual and mechanical examination X X | MILC-83446 100 percem
(extemal)

*(1) When specified.

3085 Radio frequency, fixed and varisble, chip coils (families S0 and 51, respectively). These devices
shall be subjected to the group A screening tests in table X,

305.1 Thermal shock. Thermal shock screening shall be in accordance with MIL-C-83446 and as follows:
a. Number of cycles: 25
b. Wmmumwmmwmm»ﬂymm

i wmirnrmererwres  Roarrmenset
conditions. Continslty monitoring casrent shall not exceed 3 micyosmperes. Equipment ghall

be capable of deecting imermitient opens exceeding 100 microseconds.

¢. Class S parts using magnet wire smaller than AWG 38 shall kave & registance messared
before and sfter the thermal shock screen. The change in resistance shall aot excend
23 percent.

30.5.2 No-load burn-in.

a. Test duration: 96 bowmrs minimum.

b. Test temperature: Maximum mied operating emperansre.
¢. Test voltage: Not applicable.

39 Supersedes page 39 of MIL-STD-981B
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TABLE Xl. Inspection of transformers and inductors similar to
mransformers and inductors that have boen quatified by st

Class S
Test (1) Sample Sizz | Reject allowed

Visual and mechanical examination
{extemal)
Resistance to soldering heat
Terminal strength
Dielectric withstanding voltage
(a1 azmospheric pressure) (2)
Temperature rise
Vibration
Shock
Dielectric withstanding voltage
{at reduced vohtage)
Insulation resistance
Winding continuity 3 0
Solderability
Electrical characteristics
Life (1000 hours)
Dielectric withstanding voitage
(at reduced voltage)
Insulation resistance (3)
Electrical charactevistics
Visual and mechanical
examination (extemal)

Visual and mechanical examination
. (intemal) (one semple unif)

(4)) Specified tests shall be performed in scoondance with MIL-T-27 or MIL-T-21038
as applicable and in the order shown herein,

) At maximom temperstase for the ciegs.

€)) Al specified voltage with IR of 7,500 megolwns minimom.

New Page 39A



MIL-STD-981B
NOTICE 1

THIS PAGE INTENTIONALLY LEFT BLANK

39B

New Page



10.

20.

30.

30.1
30.1.1
30.1.1.1
30.1.12
30.1.1.2.1
30.1.122

MIL-STD-981B

Appendix C
NOTICE 1

RADIOGRAPHIC INSPECTION

SCOPE

This appendix contains details for performance of the radiographic inspection for devices specified in
accordance with this standard. This appendix is a mandatwry part of this standard. The information
contained herein is intended for compliance only.

APPLICABLE DOCUMENTS
This section is not applicable to this appendix.
RADIOGRAPHIC INSPECTION

Radiographic inspection. Devices shall be tested in accordance with Method 209 of MIL-STD-202.
The following details and exceptions shall apply:

a. Radiographic quality: The radiograph shall render a clear sharp image of the penetrameter.

b. Image quality indicator: A radiograph of the penetrameter shall be included on each
radiograph film. The penetrameter may be made from a sample of the same type as that
being radiographed, with an AWG number 48 tungrien wire mounted acToss the body.

Transformers and inductors. Examples of typical construction and teyminology are shown on
figure 5.

Views. Radiographs shall be taken of each device in each of three axes; X, Y, and Z. When
inadequate coverage is provided, additional views shall be taken as deernod necessary to satisfy the
criteria defined herein, Axial orientation is shown on figure 6.

Examinatinn  Tha mﬂmﬂnn avaminatirn shall dnnlle l-ﬂ noe h BErmited tn inenecnon for
A mTAALLE LS, & L n-.lwv CAGITILATAICNT DIMMAL iMooy WABL AT U0, DIspucasont sUd

extrancous materials, alignment, clearance and processing damage.

Extraneous material. There shall be no visible extrancous materials that can cause damage o
insulation or electrical ghort circuit between conductors or connections. Loose or excessive bonding
material such as weld or solder splash, solder balls and short lengths of unantached wire shall be
considered extrancous material. See figure 7.

Aliguament and clearances. Acceptable parts shall exhibit adequate insernal electrical and
mechanical clearances, Criteria for detormining adeguate clesrance by isspection of mdiographs shall

be established by each manufacturer and must be approved by the qualifying activity, exoept as
specified otherwise herein. Unacceptable alignment and clesrances inclede the following:

a Insufficient clearance between wires and metallic case, other conductive support, or exiernal
surfaces. Sec figure 8.

b. Lead wire under tension that can be subjected to further stress under thermal expansion. See
figure B{(g).

Reprinted without change 40



