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1. SCOPE
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1.1 Scope. This specification covers the requirements for tuned and untuned intermediate, radic

frequency, and discriminator transformers

These inductive components may be combined with

additional circuit elements such as capacitors and resistors which are functionally related tc the

inductive elements for the purpose of coupling, impedance conversion, and isolation

1.2 Classification. Transformers covered by this specification shall be of the following types
grades, and classes as specified (see 3.1 and 6.1)

Type 1 - Intermediate frequency transformer.
Type 11 - Radio frequency transformer.
Type Il - Discriminator transformer

Grade 1 - For use when immersion and moisture resistance tests (see 4 7.19 and 4 7 20)
are required

Grade 2 - For use when moisture resistance test (see 4 7 20)1s required

Grade 3 - For use 1n sealed assemblies.

Class O - 85° C maximum operating temperature.
Class A - 105° C maximum operating temperature.
Class B - 125° C maximum opeiating temperature
Class C - > 125° C maximum operating temperature.

NOTE' The class denotes the maximum operating temperature (temperature rise plus maximum
ambient temperature)

2. APPLICABLE DOCUMENTS

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

SPECIFICATIONS

FEDERAL

QQ-8-571
QQ-S-781
PPP-B-556
PPP-B-585
PPP-B-836
PPP-B 616
PPP-B-601
PPP-B-621
PPP-T-60
PPP-T-76

- Solder, Tin Alloy Lead-Tin Alloy, and Lead Alloy

- Strapping, Steel, Flat and Seals.
- Buxes Folding, Paperbuaid.
- Boxes, Wood, Wirebound.
- Box, Fiberboard
Boxes, Setup
- Boxes Wood Cleated-Plywood
- Boxes, Woud, Nailled and Lock-Corner.
- Tape Pressure-Sensitive Adhesive Waterproof

For Packaging

- Tape Pressure-Sensitive Adhesive Paper (For Carton Sealing)

FSC 5450
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SPECIFICATIONS
MILITARY
MIL-P-11b Preservation, Mcethods of
MIL-W-583 Wire, Magnet, Fle trical
M1l F-1425¢ Flux, Soldering [iquid (P sin Base)

MIL-1B-43014
MIL-C-45662

Buxee, Water Resistant Paperbvard, Folding Set-Up and Metal-Stayed
Calibration System Requii cments

STANDARDS
MILITARY
MIL-STD-105 Sampling Procedures and Tables for Inspection by Attributes
MIL-STD-129 Ma:rking for Shaipment and Storage.
MIL-STD-147 - Palletized and Containerized Umit Loads 40" x 48" Pallets, Skids,
Runners, or Pallet-Type Base.
MIL-STD-202 - Test Methods for Electromc and Electrical Component Parts.
MIL-STD-275 - Printed Wiring {or Electronic Equipment
MIL-STD-454 - Standard General Requirements for Electromic Eguipment
MIL-STD-810 - Environmental Test Methods

MIL-STD-1276
MIL-STD-1285

Leads, Weldable, For Electronic Component Parts
Marking of Electrical and Electronic Parts

(Copres of specifications, standards, drawings and publications required by suppliers in con-
nection with specific procurement functions should be obtained from the procuring activity or as
directed by the contracting officer.)

2.2 Other publications The following document forms a part of this specification to the extent
specified herein Unless otherwise indicated. the issue 1n effect on the date of invitation for bids or
request for propnsal shall apply

NATIONAL BUR:AU OF STANDARDS
Handhook H28 - Screw-Thread Standards {or Federal Services

{Application for copies should be addressed to the Superintendent of Documents, Government
Printing Office, Washington, DC 20402 )

3 REQUIREMENTS

3 1 Detail requirements. Detail requirements o1 exceptions applicable to wndividual types of
transformers shall be as specified 1n the applicable diawing or procurement document (see 6,1) In
the event of any conflict between requirements of thi-~ specification and the drawing or procuremcnt
document the latter shall govern (see & 1)

3 2 First article Transformers furnished unde' this specification shall be products which have
been tested and have passed the {irst article inspection specified 1n 4 5 (see 6 2) First article
approval 1= valid onlv on the contract under which it 1s granted, unles< extended by the Government
to another contract

o2 b o dotmaly 1w be duitushed v e ditst @ctudde v upie The wpphicaole naoes aten ot
tned i B3 1 shall be fuinished with the fir st article sample together with any other pertinent imuor-
MHLIoN a= seduiiea by e Guetaload
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3.3 Maternials., The materials shall be 2= specified herein, however, when a definite material 1s
not specified, a a3l shall be ased wh. h w1l ~nable the transformers to meet the performance
rergnirements of this specification  Acceptance ur approval of any constituent material shall not u-
LfsiTuea as 4 gud: aaty Of the aceriance of the finished product. Insofar as pract.cab.e, material,
used 1n the construction of transformers shall be noncorrosive, nonexplosive, shall not be suscep. .
to out -gassing, and nonnutrient to fungus growth, or suitably treated to retard fungus growth.

3.3 1 Substitution of materials U the supphie: desires to substitute another material for a
specified material or fabricated part, he shall submit a statement to the Government describing the
nroposed substitut1~, together with evadence to substantiate his claims that such substitute 1. '
able At the disciciion ot the Governmient, test saniples may be required to prove the smitabyi's -
the proposed substitute Before such substitutions are made, approval for each substitution shall
be obtained in writing from the Government

3.3.2 Solder and soldering flux. Solder and soldering flux shall conform to requirement 5 of
MIL-STD-454.

2.3 3 Magnet wire. Magnet wire shall conform to the types and sizes specified in MIL-W-582

3.3.4 Resistors and capacitors. Resistors and capacitors shall be in accordance with military
specifications and standards, except when the size, design, and environmental characteristics of
Lie transfurmer prohibit

3 2.5 Screws nuls, and washers. All mounting and terminal screws, nuts, and washers shall
e ., ~orsosion-res tant material or chall be protected against corrosion,

3 4 Deaign and construction Transformers shall be of the design, construction, weight, and
physical dimensions specified (see 3.1 and 6 1)

3 4.1 Threaded parts. Unless otherwise specified (see 3 1 and 6. 1), all threaded parts shall be
in accordance with Handbook H28.

3.4.1.1 Engagement of threaded parts. Unless otherwise specified {see 3.1 and 6.1), all threaded
parts shall engage by at least three full threads

3 4.2 External can shields (when applhicable, see 3.1 and 6.1). External can shields shall be so
constructed that they can be effectively mounted mechanically and grounded electrically by their
normal mounting means

3.4.3 Terminals (see 3.1 and 6. 1),

3.4.3.1 Solder-type terminals. Solder terminals may be of any shape, and solderability of
terminals shall comply with the requirements of 3.12. The height of the solder terminal shall be
considered as the maximum distance from the terminal mounting surface to the highest point, including
the additional height obtained if semiflexible terminals are straightened. (It is not intended that the
“hook’ in the hook-type terminal be straightened from its normal hooked position.) The type of
terminal and the maximum size of round wire which the terminal will accept externally shall be as
specified (see 3.1 and 6.1).

3.4 3.2 Solderable/weldable lead terminals. Unless otherwise specified (see 3.1 and 6 1), the
manufacturer shal] verify by certification that all leads conform to type C of MIL-STD-1276

3.4.3.3 Pin-type terminals for printed circuit applications. The preferred diameter for the
terminal pins of printed circuit transformers 1s 0 028 inch  The grid matrix shall conformtoa 0 1
inch matrix in accordatice with Mit.-STD-276 with centers Lo a dolezance of 19,002 inch  Uninsulated
solid wi1¢ terminals not greater than 1 inch in length shall be considered to be pins.

3.4 3 4 Pin-type terminals {or electron tube type sockets Pins for use with electron tube type
sockets shall conform with standard 7- pin base E7-1 or standard 9-pin base E9-1 (see figure 1}
Uninsulated sohd wire terminals not greater thar 1 mch in length shall be considered tu be pins
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1 Dimensions are 1n inches

2. Metric equivalents (lo the nearest 01 mm) are given for general
infurmation only and are based upon 1 inch = 25.4 mm

FIGURE 1 Pin-type terminals for electron tube type sockets

3 4 35 Screw-type terminals, When specified (see¢ 3 1 and 6. 1), external screw terminals shall
be supphed with two nuts, two flat washers, and one Inckwasher For grades 1 and 2 transformers,
the height of the terminal assembly shall be the disltance from the free end of the screw to the
terminal mounting surface The type of terminal, size of screw thread, and the exposed length +1/16
inch shall be as specified (e.g., screw, No, 8-32 x 3,’8) (see 3.1 and 6.1)

3 5 Seal (when applicable, see 3.1 and 6 I).

3 5 1 Gas-filled units When transformers are tesied as specified 1n 4 7 2 1, the leakage rate
shall not exceed ixlO‘s_atmosphenc (ubic centimeters per second (atm cc/sec)

3 5 2 All other units When transfoermers are tested as srerified 1n 4 7 2 2, there shall be no
continuous tlow of air bubbles or leakage of compound from the body of the umits

1 8 Dielectric wnthstanding voltage. Whes transloimers are tested as sperfied in 4 7 1 there
<4all be na arcing. {lashorver. breakdown of insulation leakage current in excess of 1 milliampere
tunless vtherwise specified, see 3 1 and 6 1), or other evidence of damage.

~

e

S
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3 7 Induced voltage (applicable when winding lerminal vollage exceeds 25 volts) When
transformers d4re tested as speciled in 4 7 4, there shall be no continuous arcing, breakdown of
insulation, flashover, any abrupt changes in the tnput current or Q, or any other evidence of damage

3 8 Insulation resistance. When transformers are tested as specified in 4 7 5, the 1nsulation
resistance shall be not less than 1, 000 megohms.

3 8 Electrical characteristics. When transformers are tested as specified 1n 4.7 6, the
applhcable electrical characteristics, with values and tolerances, shall be as specified (see 3 1 and
6 1).

3.10 Stability at temperature extremes. When transformers are tested as specified in 4.7 7,
there shall be no evidence of mechanical damage and the insertion loss or discrimination shall be as
specified (see 3.1 and 6 1). The dielectric withstanding voltage shall be as specified 1n 3.6,

3.11 Operating torque (when apphcable, see 3.1 and 6.1). When transformers are tested as
specified in 4.7.8, the torque required to rotate the tuning core shall be within the limits specified
(see 3.1 and 6.1).

3.12 Solderability (when applicable, see 3.1 and 6.1). When transformers are tested as specified
i 4.7 9, they shall meet the apphicable criteria for termainal evaluation as specified in method 208
of MIL-STD-202.

3.13 Resistance to solvents When transformers are tested as specified 1n 4.7. 10, there shall be
no evidence of mechanical damage and the marking shall remain legible.

3 14 Life. When transformers are tested as specified 1n 4.7.11, there shall be no evidence of
physicalor electrical damage as indicated by an open circuit (a break in the continuity of any
electrical circuit within the transformer being tested) or short circuit occurring wiathin the trans-
former (such as shorted turns or faulty insulation between layers, turns, between windings, between
windings and core or case, or between windings and shield) In addition transformers shall meet
the following requirements

Dielectric withstanding voltage - - - - - Shall be as specified 1n 3. 6.
Insulation resistance - - = - - = - - - - - Shall be as specified in 3. 8.

There shall be no change of electrical characteristics greater than specified (see 3.1 and 6 1)

3 15 Temperature rise (when applicable, see 3.1 and 6.1). When transformers are tested as
specified 1n 4.7. 12, the temperafure rise of any winding above the specified maximum ament
temperature (see 3.1 and 6. 1) shall not exceed the value specified (see 3.1 and 6.1) and there shall
be no evidence of physical damage.

3.18 Resistance to soldering heat (when applicable, see 3.1 and 6 1). When transformers are
tested as specified in 4.7.13, there shall be no softening of the insulation or loosening of the windings
or terminals.

3.17 Terminal strength. When transformers are tested as specified in 4.7.14, there shall be no
evadence of loosening or rupturing of the terminais, or other mechanical damage. Bends shall not
be considered as damage unless surface cracking is evident

3 18 Vibration When transfolimers aie tested as specinied 1n 4.7 15 there shall be no dis-
continuity or evidence of physical damage

3.19 Winding continuity When transfarmers are tested as specified in 4 7 16 all windings
shall be electrically continuous
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3.20 Shock. When transformers are tested as specified 10 4 7 17, there shal) be no winding
discontinuily or evidence of physical or mechanical dimage.

4 21 Thermal shock  When transformers are tested as specified in 4 7 18 there shall be no
winding discontinuity or evidence of physical or mechanical damage.

3 22 Immersion (grade 1 only). When transformers are tested as specified in 4.7. 19, there
shall be no winding discontinuity or evidence or corrosion or other visible damage.

3 23 Mousture 1esistance (grades 1 and 2 only). When transformers are tested as specified in
4.7.20, the dielectric withstanding voltage shall be as specified 1n 3.6, the insulation resistance
shall be as specified in 3.8 (for grade 1 units) or not less than 100 megohms (for grade 2 units), and
there shall be no evidence of corrosion affecting the mechanical or electrical operation of the units.

3.24 Visual and mechanical examination (post test) When transformers are examined as speci-
fiedin 4 7 1.1 1, not more than 10 percent of the surface shall have peeling, flaking, chipping,
cracking, crazing, or other impairment of the protective coating There shall be no leakage of the
filing material, and no evidence of other physical damage, such as cracks, bursting, or bulging
of the case, or corrosion affecting the mechanical or electrical operation of the umts

3.25 Flammability (when applicable, see 3 1and 6 1). When transformers are tested as specified

in 4.7, 21, there shall be no evidence of violent burning which results in an explosive-type [ire, and

the (oating material used on the transformers shall be self -extinguishing., A transformer shall not

be considered to have failed, in the event that it is consumed by the applied flame, unless dripping

of {lammng material or an explosive-type {lame has occurred A transformer shall be considered to

have failed only if an explosion or dripping of flaming material occurs, an explosive-type flame is

produced, or if visible burning continues beyond the allowable duration of 3 minutes after removal

of the applied {lame. Material will be considered seli-extinguishing if the following conditions are

met —

(a) The duration of visible flame does not exceed 3 minutes after removal of the applied
flame,

(b) There 1s no explosion, nor any violentburning which results in an explosive-type flame.

(c) There 1s no dripping of flaming material from the transformer under test.

3 26 Fungus The manufacturer shall certify that all external materials are fungus resistant, or
shall perform the test specified in 4.7.22. When transformers are tested as specified in 4 T 22,
there shall be no evidence of fungus growth on the external surfaces

3 27 Markin Transformers shall be marked i1n accordance with method 1 of MIL-STD-1285.
Marking shall include the date code, the item 1dentifying part number assigned by the applhicable
drawing or procurement document (see 3.1), an item identifying part number assigned by the manu-
facturer, and code symbols for both part numbers. The marking may be applied to more than one
side of the case if the required marking requires more space than is available on the one side.

Where the surface areas are insufficient for all of the required information as many as possible of
the markings shall be applied using the order of precedence hsted in MIL-STD-1285 Markings shall
remain legible after all tests

3 27 1 Terminal identification Unless otherwise speciiied (see 3.1 and 6. 1), terminals shall be
1dentif1ed by appropriate numbers or where space does not permit numbering. by color coding in
acenrdance with table 1
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TABLE ! Tirmimil color code

{ ( olor T No | color No.

| Black 0 Green 5
Brown 1 Blue 6
Red 2 Violet 1

l Orange 3 Gray 8
Yellow 4 White 9

3.28 Workmanship. Workmanship shall be in accordance with MIL-STD-454, regqarement

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection Unless otherwise specified in the contract or purchase order,
the supplier 15 responsible for the performance of all inspection requirements as specified herein

xscept as otherwise specified in the contract or order, the suppher may use his own or any other
facalities suitable for the periormance of the inspection requirements specified herein, unless dis-
approved by the Government. The Government reserves the right to perform any of the inspections
cet {orth in the specification where such inspections are deemed necessary to assure supphbes and
services conform to prescribed requirements.

4 1 1 Test equipment and inspection facihties. Test and measuring equipment and inspection
far. .iics of sufficiemia~curacy, qualily ard quantity to permit performance of the required inspection
s. 1 e establishea ol namtamed by the supphier  The establishment and maintenance of a cali-
s cauven 578teum to conerol the accuracy of the measuring and test equipment shall be 1n accordance
wiln MIL-C-45662.

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

(a) Materials inspection (see 4. 3).
(b) First article inspection (see 4. 5).
(c) Quality conformance inspection (see =. §).

4.3 Materials inspection Materials inspection shall consist of certification supported by verifying
da.a that the nalerials bisted 1n table I used in fabricating the transformers, are in accordance
with ne applicable referenced documents prior to such fabrication

TABLE 11 Materials inspection.

Requirement Applicable
Material paragraph document
Solder and soldering flux -~ - - 3.3.2 MIL-STD-454
Magnet wire - = - « ~ - - - - 3.3 3 MIL-W-583
Solderable/weldable lead !
termwmnals - - - - - - - - - - | 3432 * MIL-STD-1276

4 4 Inspection conditions. Unless otherwise specified herein, all inspections shall be performed
m accordance with the test conditions specified in the ' GENERAL REQUIREMENTS" of
MIL-STD-202,

4 11 Teotroltage The test voltaye shwll culain nu 1aore than 3-percent harmonic distortion
4 4 2 Test frequency The test frequency used shall be within = 0.1 percent of the nominal value

4 4 3 Demagnetizat tuon  When necessary 1o oveicome remanence effects. demagnetization is
permiited
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4 5 First atcle anspection  Fust article waspecaci shell be performed by the wppher, after
award of contract and prior to production  at 4 locat'on accentable to the Government First article
inspection <hall be performed on sample umts which have been produced with equipment and pro-
cedutes normally uaed i production Trrst article wpproval 1s vahd only on the contract or
purchase order under which it 1s p1anted, unl »es extended by the Government to olher contracts or

pur thase orders

$ o 1 Swwnple size ™wenty-une samiple .ny's shidl be subjected to first article inspection, how-

cver two additional sample umts shall he requered 1+ ertaification 1s not provided for the fungus test
and three adddional sample winits shall be requined v nen a comparison standard 1s used (see 4.5 2 1)

TABLE {iI [I1rst arucle inspection

; Requti ement Method |
Examination or test 1 paragraph paragraph
—
Group 1 ‘
I (All sample units excluding those for gioup I |
inspection) i
Visual and mec hanical examination {(external) - - - ! 31 33,34, 3217, 4711
! and 3 28
Seal (when applicable)- - - - - - - - -~~~ =~--~-=-~ 35 4.7.2
Diclectric withstanding voltage
i Al almmospheric pressure - = = - - = = - - - - - - - : 36 4.7 31
‘ At barometric pressure {(when applicable) - - - - ! 36 4 7.3.2
| Induced voltage (when applicable) - - - - - - --- - i 31 417.4
i Insulation resistance = - - - -t ot - s m-- o - - { 3.8 4.7.5
i Llectrical characierisics = - =~ = = - ==~ -~~~ 39 47 6
i Stalnlity at teryperature extremes - - - - - = - < - < 3 10 4 1.1
" Operating lorqg o (when apphcable)- - - - - - - - - - | 3 11 478
i
¢ Group 11 ,
l «2 sample units) '
! Solderainhty (when applicable) - - - < - - - - - - - - ! 3 12 41.9
i Resistance to solvemts 1 - - - - - - -=------ { 313 4710
| Group 11 )
i (6 sample umts) ,

Y T R R 1 3 14 4 711
Dielectric withstanding voltage~ ~ -~ - - - - - - - - 36 47312
Insulation resistance = - - - - -~ st - - s s .- | 38 4175

. Electrical characterystics = - - =~ ~ = =~ - - - - | 39 476

\isua! and mechanical examination (external)---- 4 3 1, 3 3, 3 4, 3,27, 4711

i and 3.2
\ 1
Group IV |
: (6 sample units) 7
|
Temperature rise (when applicable) N
,  \d sample unutg)- - = - - - - - - - - - - - - 349 4.7 12
Resistance o soldering heat (when apphcable)
(3 cample unitg)= =~ = = = =~ - - - - - IR i 4 713
« yoa.strength - - - = - = - - - - - - - s - - 317 f 47 14
cicols .. characterisics - ~ =~ - - - - ==~~~ -~ 3 & 4 7 ¢
[ —— —— —— —_——— —— - - - - -_— - -— - —
see bt te at end Af table
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TABLE IIl. First article inspection. - {Continued)
Requirement Methud ‘
Fx 'mination or test paragraph paragr.ph
Group V
{6 sample units)
Vibration = - = =~ = - - =+ - = - - e ce e o- oo 3.18 4.7.15
winding continuity = - - - = = = - =« = - o oo oo 3.19 4 716
Shock = ==~ = =~ -+ = -m e ccnemee 3.20 4 7.11
Winding continuaty - - - -~ - - = = - = 2o 2 -0 - 319 47 16
Thermal shock - = - - = -~ - =« - == v 3.21 47 18
Winding continuity - - - - - - - - - - -« -~ - - - - 3.19 4.7.16
Immersion (grade lonly) =~ = - ===« ==~ -« - - 3.22 4 7.19
winding continmity - - -~ - - - - - - - -~ - -~ 319 4 7.16
Moisture resistance (grades 1 and 2 only) - - - - - - 3.23 4.7 20
Dielectric withstanding voltage -~ = - - = - - - - - 36 ., 47312
Insulation resistance - - - - - - -~ - - - = - - -~ - 38 « 4175
Operating torque (when applicable) ~ - - - - - - - - - 3 1 ¢ 478
Electrical characterystics - - - - -~ = == -~ - - -~ ' 39 , 47.6
Visual and mechanical examination (post test) - - - - | 3.24 . 471,11
Visual and mechanical examination (internal) : . t
(*wi sample units) - - - - - = - - s - - s - e oo | 3.3, 34, and 3 28 4171.2 K
 Flaamablity (whe.t apphcable) ' l
(two sample unutg) = -~ - - - - - = ~ =~ = - - - -~ f 3.25 4 7 21 i
\
Group VI |
{2 samp{e units) |
Fungus 2/ = - - -=--~-=-“~----=-----. 3.26 "o4.n.22

1/ Printed circuit type transformers only.

’

Test need not be performed  manufacturer provides certification that all external materials
are fungus resistant,

1)
-

4.5.2 Inspection routine. The sample units shall be subjected to the inspections specified in
table III, 1n the order shown. All sample umts (excluding those for group II) shall be subjected to the
inspections of group 1. Three sample units shall be subjected to the inspections of group II. The
sample units which were subjected to the inspections of group 1 shall then be divided as specified 1n
table II for groups II through V {(or 1lI through V1, if applicable) and subjected to the inspections for
their particular group.

4.5 2.1 Comparison standards When the use of comparison standards 1s specified {(see 3 1 and
6.1), three sample units nearest to the design-center values of the electrical characteristics (see
4 7.6) shall be selected from those sample units which have been subjected to the inspections of
group I of table IT and clearly and permanently marked with these values Two of the sample units
selected shall be retained by the Government as standards The remaining sample unit shall be
returned to the supplier as a comparison standard (see 6. 3) for correlation of measurements in the
electrical characteristics quality conformance inspection specified (see 3 1 and 6 1)

4.5.3 Failures One or more failures shall be cause for refusal or grant first article approval

4.0 Quauly vuidui lualice suapeclion.

4 6.1 Inspection of product for delivery  Inspection of product tor delis ery shall consist uf groups
A and B inspections Except as spec.ied in 4 6 2.1 4, delivery of products which have passed the
groups A and B {nspections shall nut be delaved pending the results of the group C inspection
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4 6 1 1 Inspechiun lot Transforiners of the an e typd, rrade, class, and electrical

tharacteristic » inanufactured under esuertietly the ~ame cc nditions and offered tor inspection at
one time shall form a lot

4 6 1 2 Group Armspection  Group Aynsp cction ~hall cuns.st of the exannation and tests

~pecifind intable Iv “1n the order ~hown

40 12 1 sumphag plan bStabistead sanphp acd mspection shall be in accordance with
MIL-STD-195 [er general wnepection level I The i ceptable Guahty level (AQL) shall be as spec-
i dan table IV Major and minor Jdeloats Jall e« defined in MIL-8TD-105

4 6 1 2 2 Rejerted lotes  If ananspodtion lot as 1e)ccted  the suppher may rework 1t to correct
the defects, or screen out the detective units  and re submit for remspection. Resubmiitted lots
shall be 1nspected using tightened mspection  Such lots shatl be separate from new lots, and shall
be clearly identihied as reinspected lots

TABLE IV Grouf msEcctxon

1 } AQL (percent ]
" Hequiremaont ’ Method defective)
Examinativn or test { 1-aragraph i paragraph Major Minor
e e — o e e e P -
Visual and miechameal exammation {exterpal) -} 3 3 3, 3 4, 4’ 4711 10 4.0
1327, and 3 28 |
1 Seal (when applicable) - = « = - = = = - o o - oo ' 35 417.2
" Operating wrgue (when applicable) - - - - - - - | 3 1 4178 10 .-
L Electrical characteristics- = - = - = - - - - - - 39 417.6

1+ &1 3 Group B inspection  Group B inepection shall consist of the tests specified in table V, mn
the oxder shown  and shall be made on samplc units ahich have been subjected to and have passed
the group A anspection unless it 1s mose practical to select a separate sample from the lot for group

Banspuition

4 61 31 8B aphng plan The samphng plap shall be 1n accordance with MIL-STD-105 for special
inspection level §-4° The sample size shall be based on the inspection lot s;ze from which the
sample wis selected for vroup A nspection  The AQL shall be 6 5 percent defective

4 61 3 2 Rejected lots  If an inspection lot 1s ejected the supplier may rework 1t lo ¢or1ect
the Jdederts  or sereen out the defective umits  and resubmit for reinspection  Resubmtted lots
shall e imspected using Ughtened inspection Such lots ghall be separate from new lots and shall be
cledr v aentified as reinspected lots.

4 61 33 Dispusiuon of sample units  Sample vnits which have been subjected to group B inspec-
uon shall not be delivered on the contract or purchise order

TABLL V  Givup B .nspection,

r

; ' Reguirement } Method

1 Test 3 paragraph : paragraph

" Dielectric withstanding voliage ' Tl

' t UMOSPheTic PIessure - - - = - - - ~ - - - - 36 : 47 31
At baruiretnic pressure (when apphicatle’ - - - -! KA 47 32

| Induced voltage iwhen applicable) - - - - - - - -‘ 37 | 47 4

. hmunn‘nn_r‘esmtuue ce - o , AR ol 4 75

4 4 acnd canspectior Peniadie mspection shatl consist of groug C inspection
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4.6.2 1 Gioun 7 inspechron
specified 1n table Vi, wn the order shown,

from inspectior iots which have passed the groups A and B inspections

TABLE VI Gioup C inspection

MIL-T-55631

Group ¢ 1nspe« 1on shall consist of the examinations and tests
Group C inspection shall be made on sample vnits seleciec

Requirement Method
Examination or test paragraph paragraph
Subgroup 1
{3 sampic units every 12 months)
Solderability (when apphicable) 1/ - -« -~ -« - - - 312 4.7.9
Temperature rise (when applicable)

(2sampleunits) ~ - - - ---~-=~-=--------- 315 4.7.12
Electrical characteristics - ~ =~~~ =~==»=- - -« - 39 4.7.6
Stability at temperature extremes =~ = - == - - - =~ = 310 4.171
Terminal strength 1/- - - --~=-=>-=---~=~v~-- 317 4,7.14
Operating torque (when applicable)=- = = -~ - -~ - - an 4.7.8
Resistance to solvents 2/ - -~ ~-==-=~=~--+~=- - 313 4.7.10
Visual and mechamcal examination (external) - ~ - - 3.1, 3.3, 3 4, 3.27, 4 7.1.1

: and 3 28 :

' Subgroup 2

! (3 sampl= ' nits every 18 months)
Vipration - === ~--- =+ rccveen.-~- 3 18 4 17.15
Winding continujty~ = = = = - = =~ = " - - ==~~~ 318 4.7 16
Shock =~ =~ --~=“"----==sac-ceco=--~- 3.20 4.17.17

Winding continuity - - - - - - -~ =~ - - -~ --->~~ 3.18 4.7 16
Thermal shock -~~~ - === =-~= ===« cc--~- 321 4.7 18

Winding continuity = = -~ - - - -~ s~ - -~ - 318 47 16
Immersion (grade ! only)- - - -~~~ -~ -~ ~>~-~~ 3 22 4.7.19

Vinding continmgty = - = =~ - - -~ = s mme--- 3.18 4.7.16
Muouisture resistance (gradesland2only)- - - - - - ~ 3.23 41720

Dielectric withstanding voltzge ------ .- 3.6 4.7 3.1.2

Insulation resistance - - - - - ML R 3.8 4.7 5
Operating torque (when apphcable) ~~~~~~~~~ 311 478
Electrical characteristics = = - -~ === -~ = -« ~ 3.9 4.7.6
Visual and mechanical examination (external) - - - - 3.1, 3.3, 3.4, 3.27, 4.7 1.1

and 3.2
Visual and mechanical examination (internal)

(2 sample unitg) =~ - - -~ - -- -~ - -~ 33, 3.4, and 3 28 4.7.1.2
Flammability (when applicable)

(2 sample unitg) =~ ~ ==~~~ v -~ - - - - 3.25 4.7.21

Subgroup 3
(3 sample units every 18 months)
Resistance to soldering heat (when apphcable) - - - 3.16 4.7 13
Life - = = o = = v v e e e e e st e e e ae o m o 3.14 471

Dielectiic withstanding voltage - = ~ = = == - - - - 3.6 417.3.1.2

Insulation resistance - - - - - - - s r---- - - 38 475

Electrical characteristics- = = - =~ = ===~ - - - 3.9 4176
Visual and mechaniral examination (externxi) -~ - - ~ 3.1, 3.3 9 ¢4 a.27, 4. %. 1.1

and 3.28
Visual and mechanical exanunation (post test)- - - - 3.24 ' 4.7.1 1.1

1 Once a particular 1ype of terminal has been subjected to the solderability and terminal strength

tests, other transformers containing that terminal type need not be subjected to these tests
for the remainder of the 12-month period from which that terminal 1vpe was selected.

R .

Printed-circuit tvpe terminals only
11
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4 62,11 Samplnyg plan

462 11 1 Suogroup 1 Every 12 months 3 caunple wurs of vach grade and (lass shall be sub-
W ted Lo the tests in subgroup 1, o the order shown  It, during a 12-month period, first article
testing has heen successfully completed on tiaisfornic~s of the same grade and class, and similar
construction and materials, the test data may be sub» ted in lieu of subgroup 1 testing for that
12-month period

4621 1 2 Subgroup 2 Fyvery 18 wooaths o <an nle units of each grade and class shall be sub-
jected to rhe tests in subgioup 2. 11 ke vrder shuwn It during an 18-month period, first article
testing has been successfully compleacd en tzansformers of the same grade and class, and similar
construction and materials, the test data may be subnnitted 1n hieu of subgroup 2 testing tor that
18-month perind

46,2113 Subyroup 3 Lvery 18 menths 35 «anple units of ¢ach grade and class shall be sub-
jected to the tests in subgroup 3. 1n the order shown I, during an 18-month period, firs. article
testing has been successfully completed on transforners of the same grade and class, and similar
construction ana materials the test data mav be subn.itted 1n lieu of subgroup 3 testing for that
18-month period

4 6212 Failures 1If one or mye sample units farl to pass group C inspection, the sample
shall be considered to have failed

4 62 1 3 Msposition of sample units  Sample units whith have been subjected to group C inspec-
tion shall not be delivered on the contiact or purchas¢ order

4 6214 Noncomphance U a sample fails to pass group C inspection, the supplier shall take
cotrective action an the materials or processes o1 both, as warranted, and on all units of product
which can be currecled and which were manufactured under essentially the same conditions, with
essenhially the « tme materials processes etc  and which are considered subject to the same
failure Accept ce of the product shall be discontinued until corrective action, acceptable to the
Government, has neen taken  After the corredctive actinn has been taken, group C inspection shall
be repeated on acJ1'.onal sample units (all inspection, o1 the inspection which the original sample
fasled, at the opt .n of the Govirnment) Groups A and B 1nspections may be reinstituted, however,
final acceptance hall be withheld until the group € raspection has sho vn that the corrective action
was successful  Tn the event of failure after reinspec won, 1rformation concerning the failurc and
correctine action taken shall be furnisned to tne cogr cant inspection activity.

1 6 3 Inspecticn of preparativn for delivery  Sanple pachaves and packs and the inspection of
the preservation and packaging packing and ma. hine or shipment and storage shall be 1n accordance
wilh the jerquirements of scction 5 and the documents specitied therein

4 7 Methuds of examination and test

4 7 1 Visual and mechanical examination

4 7 11 External Transformers shall bc exami d to verdy that the materials, external design
and (unstruction physical dimensions, weight marhking, and workmanship are in accordance with
the applicable 1equirements {(see 3 7 3 3 3 4, 2 2. andJ 28)

L]
471 11 Post-test Tranusformers zhall be exarined (o verify that the protective cnating, filling
el ud AL TN 1Ot 1 D acce. batce o the .,phu.ml(‘ 1oquilChents (see 3. 24)

.« - -~

LTLLLD Licoal Tiaaddorenis shall vod sone oRlid o 4 cxannned te verify that the materials
1rternt) Yueym and construction  and workmanship are n acrnrdance with the applicable require-
tHouh « o % %4 and 3 28)

12
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4.7.2 Seal (when apphcable, see 3.1 and 6 1} (see 3 §) Transformers shall be tested in
accordance with 4.7 2.1 or 4.7.2.2, as applicable. Any transformer which shows evidence of leak
age mav be giver remedial treatment  After completion of the treatment, the seal test shall be
repeated as evidence that such remedial treatment is adequate.

4.7.2.1 Gas-filled units. Transformers shall be tested 1n accordance with method 112 of
MIL-STD-202. The following details shall apply*

{a) Test-condition letter - C.
(b) Leakage-rate sensitivity - 10°8 atm cc/sec.
(¢) Procedure number - I or IV, as specified (sce 3,1 and 6. 1)

4.7 2.2 All other units Transformers shall be immersed for 2 to 3 minutes 1n a bath of water
{or otherosmtable hquid of no greater density or surface tension) maintained at a temperature of
85°C +3,C. The temperature of the transformer shall not exceed 40° C at the time of immersion.

The following alternate test may be used when specified (see 3 1 and 6.1). The transformers shall
be immersed 1n a container of water containing approximately 1 percent wetting agent such as
Aerosol which shall then be placed in a vacuum chamber The pressure shall be reduced to 3 4
inches of mercury and mantained at this pressure for a period of at least 3 minutes

3 Dielectric withstanding voltage (see 3 6). Transformers shall be tested in accordance with
1

4.7.
47 3.1and 4.7.3 2, when apphcable.

4.7.3 1 At atmospheric pressure. Transformers shall be tested 1n accordance with method 301
cf MIL-STD-202 The following details and exception shall apply-

(a) Magnitude of test voltage - As specified 1n table VII.

(b) Nature of potential - AC.

(c) Duration of application of test voltage - A mimimum of 60 seconds

{d) Points of application of test voltage - Unless otherwise specified (see 3.1 and 6. 1),
the test voltage shall be a‘)lied between each winding and the case or mounting
hardware. Windings not under test shall be grounded to the case or mounting
hardware.

(e) Examination during and after test - Transformers shall be examined for evidence of
damage resulting from arcing, flashover, breakdown of insulation, or other
damage.

4.7.3.1.1 For special designs. Windings with special dielectric features (i.e., graded insulation)
shall be subjected to the test voltages specified for such windings (see 3.1 and 6.1).

4.7.3.1.2 At reduced voltage Transformers shall be subjected to the dielectric withstanding
voltage test specified in 4.7.3.1, except that the test volitages shall be 90 percent of the values shown
in table VII and shall be applied for a period of 5 seconds, or 75 percent of the values shown in
table VII applied for a period of 1 minute.

TABLE VII. Dielectric withstanding voltage
at atmospheric pressure.

J

Rms test voltage
Working voltage LY (at 28 to 32 inches of mercurv)

|
f
|
!

L1 IR 50 )
> 25to 50 incl - - - - | 100
~ 50 to 100 el - - - | 300 |
b~ 100 to 175 incl - - - 1,000
] S~ 175t 700 1ncl - - ~ | 2 8 x working voltage !
T 700 - - - - - ( 1 4 x working voltage. -1.000

1 The working voltage 1s defined as the maximum instantaneous voltage stress that may appear
under normal rated operation across the insulation being considered Ths insulation may be
between windings or betveen a winduing and the case o1 core

13
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47 42 Atbarometric pressuie (when apploible _ser 3 1 1d 6 1) Tiansformer s designed for
ope tation above 10, 000 toct Shall be testad an cotdan s WAth nethad 105 of MIL-STD-202  The
foliowing detail and os ceptions <hdll gply

{a) Test- onditior letter - As specined (see 3 1 and 6 1)
(b) Magmtude of test voltage -~ As specifie i table VIII A greater potential may be
used Wt the option ol the supplier.

TABLE VIII  Dielectric withslanding voltage at
reduced barormetric pressure

Working voltage 1 _i Testvoltage
Volts ; Volts, ims
25 - } 50
2510 50 el - - - 100
»>50------ 300 or 1 25 x working
voltage, whichever 1is
L greater N

1 The wotkiag voltage 1s defined as the maximum
instantancous voltage struss that may appear
under nuimal rated operation across the msulation
being considered This insulation may be between
windings or between a winding and the case or core

{¢) Exanunations during and after test - Transformers shall be examined {or evidence
of damage resulting from arcing f{lashover breakdown of insulation, or other
1amage.

47 l]\d\ll(‘d d voltage (apphcable when winding termunal voltage exceeds 25 volts) (see 3 7)
Transtormers shall be subjected to a voltage sufficient to cause twice the rated voltage (o appear
across any winding  The test voltage may bec apphed to any winding  Windings shall be grounded as
they would Yo 1w ~eivite  The trequency shall be at least twice the minirmum {requency of the speca-
t vd frequeney 1ange {see 3 1 and 6 1) and shall be 1emote from any resonant frequency such that
the operaunnal flux density of the coie will neve: Le icached. The test potential shall be applied for
7206 200 cveles or 5 =1 2 » uonds, whichever 1s greater  During the test, transformers shall
v eaam nad for evidence of continuous azcing  breaksawn of insulatim  and abrupt changes in the
irput current  Means shall be provided 10 indicate {1 ctuations of input current o1 changes 1n Q, as
apphicabie

4 7 5 Insulation resistance (see 3.8) Transformers shall be tested 1n accordance with method

302 of MIT-STD-202. The following details shall apply

(a) Test-condition letter - B (except that for transformers with a dielectric withstanding
test voltage less than 500 volts (see 4 7 3), test-canditior letter A shall be used)

{tt} Points of measurement - Unless otherwise specified (see 3 1 and 6 1) measurements
shall be made between mutuaily 1sulated points  Each winding shall be tested with
all nther windings connected together 2nd to the shield

1t kledlnical chatacterisies tste 8 91 woth ue btan umers swutlacd by dietr ccranal

moantimp means, the £Hilow ng electrieal « harattcristics sha'l be determined when specitied {sce
J tand 6 1N R - - -

4+ n 1 0C resistance  Transfurmers shall be tested 1n accardance with method 303 of

MIL-STD-202

CAUTION The cirrent of the nicasning 1mstrument shall nat raase o saturation
¢f'ect when measuring tianslorn ere with ferrite c_res

14
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4.7.6.2 Inductance. The inductance of earh winding or between stated terminals shall be specified
(see 3.1 and 6.1). Effective inductance of the transiormer shall be measured at the trequency speci-
e {sce 3.1 and 6 1). For quality conformance inspection, the measurement of effective
inductance shall be reterred to a comparison standard for correlation, when specified (see 3.1,
45 2.1, 6.1,and 6 3). Whentrueinductance is specified (see 3.1 and § 1), the following test pro-
cedure, or equivalent, shall be used. A calibrated capacitor shall be used to tune the wincang to
resonance at several frequencies. The points will describe a straight line of added capacitance, one
point of which shall be J‘Z as abscissa (fo = self-resonant frequency of the transformer at the

fo

abscissa of zero capacity}, versus the reciprocal cf the frequency squared, as ordirate, to be
plotted, and true inductance to be calculated by the following [ormula

True inductance = KM
Where

K= 12 = 0.026
47
M = Slope of line representing added capacitance

4.7.6.3 Incremental current inductance reduction. The incremental current inductance reduction
test shall be performed using a General Radio type 1633-A incremental bridge, or equivalent, at
1G <alchertz (KHz) for inductance values between 10 and 100 microhenries and at 1 KHz for inductance
vo.bics greater thaa 100 microkenries, and the General Radio type 1632- A 1nductance bridge, or
sgLvalent, 2t 10 KHz for inductance values less than 10 microhenries. The ac test voltage for
incremental current testing shall be the lowest voltage across the transformer which will permit the
bridge to operate satisfactorily The inductance of the transformer under test with the determined
ac test voltage apphed shall be measured and recorded with zero dc current 1n the transformer at
1 or 10 KHz, as applicable. The inductance value shall represent a reduction of 5 percent or less
than the inductance measured with zero dc current (see 3.1)

4.7.6.4 Q. The Q shall be measured at the ‘. equency specified (sce 3.1 and 6.1). For quality
conformance inspection, the measurement shall be referred to a comparison standard for correla-
tion, when specified (see 3.1, 4.5.2.1, 6.1, and 6. 3).

4765 Im nce

4 7.6.5.1 Untuned radfo frequency transformers (primary impedance) Transformer primary
impedance shall be measured with all secondaries loaded with their specified impedances, and with
specified dc currents {lowing in the windings. The resistance and reactance looking into the primary
shall be measured at the specified input {requency and voltage by a bridge or equivalent method
approved by the Government (see 3.1 and 6 1).

4.7.6.5.2 Variable-frequency units. The impedance of variable-{iequency transformers shall be
measured using an 1mpedance bridge, or equivalent, at the frequency specified (see 3 1 and 6 1)

47 6 5.3 Fixed-tuned, resonant units. The impedance of fixed-tuned resonant transformers
shall be measured using an impedance bridge, or equivalent, at the frequency specified (see 3 1 and
6 1). The measurements of impedance shall be referred to a comparison standard for correlation,
when specified (see 3 1, 4 52 1, 6 1, and 6 3) The following measurements shall be made when

specified (see 3 1 and 6.1) «
Rd = Antiresonant impedance.
Rds = Antiresonant secondary impedance with primary short-circuited
Rdp - Actiresonant primary impedance with secondary short-circuited
Rdps = Antiresonant primary impedance with secondary untermmared. but resunated v

the specified {requency.

15



Downloaded from http://www.everyspec.com

MIL-T-55631

47 66 Coupling.

47 b 6.1 Coupling cueffnciant  fhe couphny coclhicient shall be measured usmg an npedance
tridge, or equivalent, at the frequency ~pecified (see 3.1 and 6 1). When the coupling coefficient
1~ gredter than 0.8, the open- and shurt-aircuited sccondary method shall be used. When the
coupling coefficient 158 equal to or less than 0.9, the _c1ies-ading  series-opposing method, or a
mutual inductance bridge. shall be used. Umts having variable couplings shall be measured at the
specified extremes of the coupling range, and units having permeabihity tuning shall be measured at
the middle and atl the specified end puints of the tuni .g range (see 3 1 and 6 1)

47 6 6 2 Coupling facter  The roupling factor § 1 which Rd mcasurements are made (see

4 7 6 7 3) shall be calculated by the [ollowing formula
2
- Rdp _ , ,[K | - 2
FC ™ Raps ~ ! "lKc 1 K" Qs

Where

Fc = Coupling factor

K = Actual coefficient of couplhing.

Kc = Coefficient at critical coupling

Qp = Qof the primary.
Qs = Q of the secondary

4.7.6 T Bandwidth and gain. The bandwidth and gain {(see 6 4) of transformers shall be measured
at the puints specified, using the specified circuit («ce 3 1 and 6 1) For quality conformance 1n-
spection, the measurement of bandwidth and gain shall be referred to a comparison standard for
correlation, when specified (see 3 1, 4,5 2.1, 6 1, and 6 3)

4 7 6 8 Voliage standing wave ratio (VSWR) (when applicable, see 3 1 and 6.1). The transformer
under test shal' he terminated with its required impedance and the VSWR shall be measured over the
oper ting frequency range  The test frequencies and the maximum allowable ratio shall be as speci-
fied (see 3 1 and £ 1) The formula ratio 1s defined as follows

. Vi + Vr

Vo Vi - V; or alternately in terms of power

1 \/p'

V. = -_:_.EL

o preonl

Pr

1- Yoo

Py

Where
Vo = VSWR

Vi = Forward voltage
Vi - Reverse voltage
P;  Forward power
Py Reverse power

4 7 69 Insertion loss Transtormers shall be tested in accordance with4 7 6 91 47 6 9 2
«r4 76 93 a- specified (see 3 1 and 6 1) The 1isertion loss in decibels (dB) shall be as spec-
f1ed (see 3 1Tand 6 1)

“O1E  nsertion loss (see 6 4)1s defined as the ratio of the power dehivesed to the load {beforc
msertion +f the transtormer) tu the power delive~ed o the 'nad atter nsertion of the

‘ransformer
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476 9 1 For equal input and vutpul 10 pedanc e With a constant voltage, Eg, acrouss the
generator, the lvad voltage, with and vithout the transformer in the circuit, shall be recorded at
cach frequency The insertion loss shall be calculated using the following formula

!
2

Where
1 L = Insertion loss (in dB) with Eg constant
Ey = The load voltage with the tiansfurmer not 1 the c11cuit at the reference {requency
Eg2 = The load voltage with the transformer in the circur at the reference frequency

A typical test circurt 1s shown 1n figure 2

4 7.6 9 2 Untuned transformer with unequal 1nput and output impedance The insertion loss shall
be determined as above using the test carcust in {igure 2 The msertion loss shall be calculated
using the following formula

E ZL
I L = 20Ilogyg EE—L + 10 logyg —-
s

Where
1. L. = Insertion loss {in dB).
E = Constant voltage across the generator
Ei = Load voltage with transformer in circu:t
Zg = Source impedance.
ZL = Load impedance.
[ ¥
g DPDT

-

f\) Eg I -—“—-_IEZ =
! !

TRANSFORMER

FIGURE 2. TYpical measurement c1reuit tor imeerins luas.
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For tuned transformers with unequal input and output ympedance The formula specified
shall be used. A typical test circuit 1= shown in figure 3.

] ,

Zs N T
—e ~—

ﬁnr«msromcﬂ ) h

FIGURE 3 Typical measurement circuit for insertion loss {for tuned transformers
with unequal 1nput and output 1mpedance

4 7 6 10 Discrinunation (applicable to tuned tiausformers). The insertion loss in the stop band b
of the transformer shall be measured using a test circuit as shown in figure 2 Measurements shall ) ’

be made at frequencies or over frequency bands as specified {(see 3.1 and 6 1). The algebraic
difference between the insertion loss at a specified frequency, and the insertion loss at the reference
frequency, shall be defined as the discrimmation (OC) at the specified frequency, measured as
specified (see 3 1 and 6 1)

4 7,7 Stability at temperature extremes {sce 3 10) Transformers shall be exposed to a tempera-
ture of -53"’*:§‘;c for a period of time as specified 1n table IX At the end of this exposure period

and while the transformers are at this temperature the insertion loss or discrimination shall be
measured as applicable (see 3 1 and 6 1) The transtormers shall then be exposed at the maaimum
operating temperature for the class *_8: C for a period of time as specified in table IX, At the end

of this exposure period and while the transformers are at this temperature, insertion loss or dis-
crimination (see 3.1 and 6.1) shall again be measured The transiormers shall then be subjected to
the dielectric wathstanding voltage test specified in 4 7.3.1.2.

TABLE IX. Exposure time at extreme temperature.

Weight of transforme: " Mimmum time
Pounds Hours
0 3and below= - = - = - = - - - - | 1
Above 0 3 to 3 inclusive - - - - - ' 2
Above 3 to 30 inclusive - - - - ~ - 4 i
- - Aoove 304050 snclumine - .- - - L, 8 i

) . _J

18 )
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4.7 8 Qperating lotyue {when applicible, cre 3 1 and 6.1) (see 3 11)  Transformers shall ix
svposed to a tempetatui e up 257 ’.l'oJ’(, T . wan ¢+ ormers shall be rigidly mounted  The timng

¢ spall be 1 mated ier B (ycles (slb excursiuns) b om maximum core extension to nunynumn
position tor one complete cvele while not eacceding *he maximum or minimum torque spedified
(see 3.1 and 6 1). Each cycle shall take a inimum of 40 seconds to perform,

4 7 9 Solderability (when apphcable, see 3 1 and 6 1) (see 3 12} TIiansformers shall be tested
in accordance with 4 7 9 1 or 4.7.9 2, as applicable (see 3 1 and 6 1) The methodin4 7 9 1.5
preferred and shall be specuied whenever practicahle

4,7.9.1 Solder bath method Transformers shall be tested 1in accordance with method 208 of
MIL-STD-202. The following details shall apply

{a) Special preparation of specimen - Sample units shall not have been soldered during
any of the previous tests

(b) Number of terminations of each part to be tested - A mimimum of two of each type
of terminal

4 7 9.2 Soldering iron method. The test shall be periormed on solder terminations, attached to
the transformer. The solder shall conform to type §, composition Sn60, of QQ-S-571 The flux
shall conform to type A or W (as applicable) of MIL-F-14256 The temperature of the bit shall be
3({ « 350° C. The 11on and solder shall be applied to the termwation for 10 seconds. The solder
suily be apphied 10: the first 2 seconds  Tunning, as evidenced by the fiee flowing of the solder
w.in prope: wetting of the termination, shall be completed within the first 2 seconds  The trans-
former under test shali remain under 1cow ambient conditions for recovery for 15 minutes befure
final examination 1s made

(a) Special preparation of specimen - The surface shall be smooth and properly tinned
and the solder terminations shall not have been soldered during any previous test

(b) Number of terminations - In accordance with 4.7.9.1.

(c) Examnations of termanations - *n accordance with 4 7.9 1

(d) Soldering irons - The soldering i1ron shall have one of the following it sizes

1 0.3 inch diameter, 1.25 inch exposed length reduced tn a wedge shape over a
length of approximately 0 4 inch

2. 0.125 inch diameter, 0 5 inch cxposed length reduced to a wedge shape over a
length of approxamately 0 2 inch,

(e) Point of apphcation of soldering 1ron - 1/4 inch from the nearest insulating material
or to one-half the exposed length of the terminal, whichever point is closer to the
insulating matenal.

() Examanation after test - Transformers shall be examined as specified 1n method 208
of MIL-STD-202.

4 7.10 Resistance to solvents (see 3.13) Trai sformers shall be tested in accordance with
method 215 of MIL-STD-202. After the final inr1nersion and brushing, transformers shall be allowed
todrv When dry, the transformers shall be examined under a four-power magnificationr

4 7 11 Lue (see 3.14). Transformers shall be tested in accordance with method 108 of
MIL-STD-202  The following details and exceptions <hall apply

ta, Placenient of temperature-sensing device - A temperature-sensing device snall be
placed 2 wnches from the f1ansformer that s furthest from the heat source

ih})" Fest teinperature - As speciied (sce 3.1 and b 1)

{c) Operating conditions - 100 percent rated loaded conditions (see 3 1 and 6 1), 1-1 2
hotrs svooand 12 houy 1 1or the applicable number of hout ~ specified and at the
test temperatares spectficd (see 3 Tand 8 14 On~time ohall be thice foarthe o
the tutal lapsed time

(d} Test-condition letter - F

19
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(e) Examination Jfter test - At the cond lusion of the bic test and while still 4t the elevated
ambient temperature, insulation resistance shall be measured as specified in 4.7.5.
The transformers shall be returned 1o room ambient conditions and visually
examned for evidence of damage, the dielectric withstanding voltage, insulation
resistance, and electrical characteiastics shall then be measured as specified 1n
4.7 3.1 2,475, and 4 7 6, respectively

4 7 12 Temperature rise (when applirable, see 3 1 and 6 1) (see 3 15). Unless otherwise speci-
find (sce 3.1 and 6.1), the temperature rise test shall only be performed on transformers rated at
more than 0.8 watt average output The temperatui ¢ rise nf the windings of transformers shall be
determined by any suitable method (preferably by the resiztance-change method). The test shall be
periormed at the specified umbient tempcrature and with rated dc current applied (see 3.1 and 6.1)
When specified, an altern..ng veltage of the frequency and magnitude specified (see 3.1 and 6. 1),
shall be superimposed on the direct current When the resistance of the winding, measured at
5-minute intervals, remains constant, the temperature of the winding shall be considered stabilized
U the method used for determimng the resistance of the winding requires the removal of power, the
measurcment shall be made wichin 30 seconds after the removal of power

4 7.13 Resistance to soldering heat (when applicable, see 3 1 and 6 1) (see 3.16) Transformers
shall be tested in accordance with 4.7.13.1 or 4.7 13 2, as applicable (see 3 1 and 6.1) The
method in 4.7.13.1 15 preferred and shall be specified whenever practicable.

4 7 13.1 Solder bath method. Transformers shall be tested in accordance with method 210 of
MIL-STD-202. The following details shall apply

(a) Special preparation of specimen - Sample units shall not have been soldered during
any of the previous tests

(b) Depth of immersion in the molten solder - To a point 1/4 inch from the nearest
insulating material to one-half the exposed length of the terminal, whichever
point is closer to the insulating material.

(c¢) Test-condition letter - A.

(d) Examination after test - The transformers shall be visually examined and there
shall be no seepage of the impregnant, loosening of the terminals, or other
mechanical damage The windings of transformers shall be checked for continuity

4 7 13.2 Soldering iron method. The test shall be performed on all solder terminations, attached
to the tranaformer. The solder shall conform to type S, composition Sn80, of QQ-S-571 The flux
shall conform to type A or W (as applicable) of MIL-F-14256 The temperature of the bit shall be
300 to 350°C. The iron and solder shall be apphed to the termination for 10 seconds. The solder
shall be apphed for the first 2 seconds. Tinning, as evidenced by the free flowing of the solder with
proper wetting of the termination, shall be completed within the first 2 seconds. The transformer
under test shall remain under room ambient conditions for recovery for 15 minutes, before final
examination is made.

(a) Special preparation of specimen - The surface shall be smooth and properly tinned
and the solder terminations shall not have been soldered during any previous test
{b) Soldering irons - The soldering iron shall have one of the following bit sizes
1. 0.3 1nch diameter, 1.25 inch exposed length reduced to a wedge shape, over a
length of approximately 0 4 inch.
2. 0 125 inch diameter, 0.5 inch exposed length reduced to a wedge shape, over
a length of approxamately 0 2 inch
{c) Pount of application of svldering iron - 1 4 inch from the nearest insulating material
or to one-hall the exposed length of the terminal, whichever point is closer to the
winsulating material.
(@) Examination after test - As specificd 11 4.7.13.1(d)L
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4 7 14 ‘fermmnal streogth (vee 3 17). Tiunsforiiers shall be teste 1 as specified 1n 4.7 14 1 to
4 7 14 3anclusive, 1s apphicable  After (i htest *he terininals shall be examined fur loosening
rupturing  and other mechanical damage  Laless ofrerwise specified (see 3.1 and 6 1), all terminal
on each test sanmple shall be subjected to the applicunle tests. up to a maximum of four identical

terminals per sample
4.7 14 1 pull

4 7 14 1.1 Solid-wire lead terminals (other than printed-circuit terminals) Transformers shall
be tested 1n accordance with method 211 of MIL-STD-202 The [ollowing detalls shall apply

(a) Test-condition letter - A

(b) Points of measurement - A force shall be applied in the direction of the axis of
termnation and shall be increased gradually until the magnitude specified 1n
table X 1s reached, and shall be held at the value for at least 10 seconds

47 14 1 2 Solder terminals. Transformers shall be tested 1n accerdance with method 211 of
MIL-STD-202. The following details shall apply

(a) Test-condition letter - A

{b) Points of measurement - A force as specifiied 1n table X shall be applied to each
terminal at the point where the lead from the external circuit connects to it
The force shall be applied 1n any direction including the weakest, and shall be
wncreased gradually to the speified magmtude and shall be held at the value {or
at least 5 to 10 seconds.

TABLE X Pull

Cross-gectional area of electrode
at its smallest point at which lead Force
from external circuit connects

Circular mils Puounds |
<2, 000 25
=2, 000 50

L

4 7.14.1 3 Printed-circuit and pin type terminals. Transformers shail be tested in accordance
with method 211 of MIL-STD-202 The following detail and exception shall apply

(a) Test-condition Jetter - A
{b) Apphied force - A force of 2 5 pounds shall be gradually applied to each terminal
in the direction of the axis of the terminal as shown on figure 4

U

FORCE

v

b

FIGLRE 4 Direction of foree * . be apphied to ea: nopin i i,
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4 7.14.2 ‘Twist or bend

4.7 14*2 1 Solid-wire lead tciminals {other thu. printed-circuit terminals) Following the test

specified in 4.7 14.1.1, transformers shall be testert 1n accordance with method 211 of MIL-STD-202
The following detail and exception shall apply

(a) Test-condition letter - D

(b) Application of torsicn - The boxiy ol the part or the clamped terminal shall be
rotated through 360 degrees about the uriginal axis of the bent terminal, in
alternating directions, for a total of five rotations, at the rate of approximately
3 seconds per rotation.

4.7.14.2 2 Flat solde: terminals. Any terminal that shows permanent deformation greater than
15 degrees in the metal portion of the termunal 1n the terminal pull test specified in 4 7. 14.1 shall
be tested in accordance with method 211 of MIL-STD-202 Tius test does not apply to terminals
which show permanent deformation, but are not designed to be bent 45 degrees. The {ollowing detail
and exception shall apply

(a) Test-condition letter - B
(b) Number of bending operations - Five times through an angle of 80 degrees
(45 degrees each side of center)

4 7.14.3 Torque.

4.7 14 3 1 Screw-thread terminals Transformers shall be tested in accordance with method 21.
of MIL-STD-202, test-condition letter E

4 7 14.3 2 All other terminals. All other terminals shall be subjected to the torque specified 1n
table XI The torque shall be applied to the termanal at the point where the external lead wires
normally connect to it The motion shall be applied clockwise and counterclockwise in a2 plane per-
pendicular to the axis of the terminal The equivalent diameter 1s equal to two times the distance
from terminal center to point of wire connection after maximum permanent deflection due to the pull
test as wndicated by the examples shown on figure 5 The equivalent ciameter for "hook’ type
terminals 1s the diameter of the wire from which the terminal 1s formed

TABLE X1 Torque

Equivalent diameter I Torque
}
Inch i Ounce-inches
1/8 i 8
>1/8 to 3/16 incl | 18
>3/16 to 5./16 incl i 40
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i U

K ~.
1 N\

T [ 1 \
PERMANENT

OEFORMATION

EQUIVALENT DIAMETER = 2¢

FIGURE 5 Examples of determination of equivalent diameters

4715 Vibration (see 3.18) Transformets shall be tested 1n accordance with 4 7.151 o1 4 7.15 2
as apnlicable (see 3 1 and 6 1),

4 .15 1 Low frequracy Transformers shall be tested in accordance with method 201 of
MIL-STD-202. The following details and exception shall apply

{a) Method of mounting - Transforme:s shall be securely {astened by their normal
mounting means.

(b) Electrica) load conditions - As specified (see 3 1 and 6 1) The transformers
shall be monitored during the entire vibration period

(e} Examination after vibration - Pransformers shall be exanuned tor evidence of
physical or mechanical damage and winding discontinuity.

4.7 15.2 High frequency Transformers shall be tested in accordance with method 204 of
MIL-STD-202. The following details and exception shall apply

(a) Method of mounting - As specified in 4.7.15, 1(a).

(b) Test-condition letter - As specified {(see 3 1 and 6 1)

(c) Electrical load conditions - As specified (see 3 1 and 6 1) The transformers shall
be monitored during the entire vibration period.

{d) Examination after vibration - As specified in 4 7 15 1{(c).

4 7 16 Winding continuity (see 3.19) All windings of transformers shall be tested for electrical
continuity by any suitable means

4 7.17 Shock (see 3.20) Transformers shall be tested in accordance with 4.7 17.1 0or 4.7.17.2

when specified (see 3.1 and 6 1)

4 7 17 1 Specyied pulse Transformers shall be tested i accordance with method 213 of
MIL-STD-202 The following details and exception shall apply

(a) Method »t mounting ~ Transformers shall be mounted 1n relation ty the test equip-
nient 1in such a manner that the »~tress applied 1s n the direction which would be
most getrimem=at - - - - . . e e e e e -

(b} fest-vmdition letter - Hur Tas specified (see 3.1 and 6 1)

{r} Fxanenatin after shack - Transt amers shall be examined "ot cvidence of physical
or mechanical damage and winding discontinuity
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4 7 17 2 High-impact Transformers shall be tested 1n accordance with method 207 of
MIL-STD-202  The following detail and exception shall apply

(a) Mounting fixture - Figure 207-5 of methd 207.
(b) Examination after shock - As spt “thed :in 4 7 17 1(c).

4 7 18 Thermal shock (see 3 21) Transformers shail ve tested 1n accordance with method 107
of MIL-STD-202. The following detail a {1 exceptiuon shall apply

(a) Test-condition letter - A, except that step 3 shall be the specified maxamum ambient
temperature fur the class plus one-half the allowable temperature rise The
temperature for step 3 shall be a mimunum of 85° C for class O The time for
steps 2 and 4 shall be 5 minutes maximum

(b) After cycling - Transformers shall bc examired for evidence of leakage and other
visible damage.

4 7.19 Immersion (grade 1 unly) (see 3.22). Transformers shall be tested in accordance with
method 104 of MIL-STD-202. The lollowing details shall apply

(a) Test-condition letter - B.

(p) Measurements after final cycle - Tiansformers shall be examined for evidence of flow
of impregnating material from the case, corrosion, or other visible damage, and
winding discontinuity.

4,7 20 Moisture resistance (grades 1 and 2 only) (see 3 23). Transformers shall be tested in
accordance with method 106 of MIL-STD-202. The following details and exceptions shall apply

(a) Mounting - On racks.

(b) Polanzation - Unless otherwise specified (see 3.1 and 6.1), during steps 1to 6
inclusive, a polarizing voltage of 100 volts dc shall be applied between all windings
normally mamntained at a positive potential, and all other windings and the mounting
hardware or case, connected together. The voltage shall be pusitive with respect to
the mounting hardware or case.

(c) Loading voltage - Not applicable.

(d) Final measurements - Following the 1-1/2 to 3-1/2 hour conditioning period, unless
otherwise specified (see 3 1 and 6 1), the units shall be removed to room ambient
conditions Within 30 minutes afler removal, the dielectric withstanding voltage and
insulation resistance shall be measured as specified n 4.7 3 1 2and 4 7 5, respec-
tively. Within 1 hour after these measurements, the speciied electrical
characteristics (see 3.1 and 6 1), shall be measured. When specified (see 3.1 and
6. 1), the dielectric withstanding voltage, insulation resistance, and electrical
characteristics shall be measured following a 4- to 24-hour conditioning period as
specified 1n 4.7.3.1.2, 4.7 5, and 4.7.6, respectively After the test, transformers
shall be examined for evidence of corrosion.

4.7.21 Flammability (when applicable, see 3 1 and 6 1) (see 3.25). Transformers shall be tested
1n accordance with method 111 of MIL-STD-202. The following details and exception shall apply

(a) Point of impingement of apphed flame -~ One of the lower free corners, so that the
flame 15 Just 1n contact with the transformer. The free corners of the transformer
are those corners which are the greatest distance from the mounting brackets

(b) Allowable time for burnmng of visible tlame on specimen - 3 nnnutes maximum

{c) Examinations during and after test - Transformers shall be examined for evidence of
violent burnming which results in an explosive-type fire, dripping of {laming malerial
and vistrie bursing which cualinees boyond the allew able duratien after removal of
the applied flame.

4 7 22 Fungus (see 3,26) U nless cerufication is pr '1ded transformers shall be tested in
accordance with method 508 of MIL-STD-810
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5 PREPARATION FOR DELIVERY

5 1 Preseivation and packaging Preservation and packaging shall be level A or C, as specified
{see 6 1.

§.1.1 Level A.
5.1.1.1 Cleaming. Transformers shall be cleaned i1n accordance with MIL-P-116, process C-1
5.1 1 2 Dryung Transformers shall be diied 1n accordance with MIL-P-116.

5 1 1.3 Preservative apphcation. Preseriatives siiall not be used.

5 1 1.4 Umt packaging Transformers shall be individually packaged 1n accordance with the
methods of MIL-P-116 specified herein insuring comphance with the general requirements paragraph
under methods of preservation (unit protection) and thr physical protection requirements paagraph
therein

5 1.1.4 1 Hermetically sealed transformers. Hermetically sealed transiormers shall be packaged
1 accordance with method 111

51 1 4.2 Nonhermetically sealed transformers. Unless otherwise specified (see 6.1), non-
hermetically sealed transformers shall be packaged 1n accordance with submethod 1A-8. Each umit
package exceeding 15 cubic inches shall be placed in a supplementary container conforming to
PPP-B-566 or PPP-B-676.

5115 Intermediate packaging. Transformers. packaged as described in 5.1 1 4, shall be
placed in intermediate containers conforming to PPP-B-566 or PPP-B-676 Intermediate containers
shall be umform 1n size, shape and quantities, shall be of minimum tare and cube and shall contain
multiples of five unit packages, not to exceed 50 unit packages No intermediate packaging 1s
required when the total quantity shipped to a single destination 1s less than 50 unit packages or when
supplementary containers are used.

5.1.2 Level C. Clean and dry transformers shall be individually packaged in a manner that wall
afford adequate protection against corrosion, deterioration and physical damage during shipment
from supply source to the first receiving activity

5 2 Packing. Packing shall be level A, B or C, as specified (see 6.1).

5.2.1 Level A. The packaged transformers shall be packed in fiberboard containers conforming
to PPP-B-636, class weather resistant, style optional, special requirements. In heu of the closure
and waterprnofing requirements in the appendix of PPP-B-636, closure and waterproofing shall be
accomplished by sealing all seams, corners and manufacturer's joint with tape, two inches minimum
width, conforming to PPP-T-60, class 1 or PPP-T-76. Banding {reintorcement requirements) shall
be applied in accordance with the appendix to PPP-B-636 using non-metallic or tape banding only

5.2.2 Level B. The packaged transformers shal) be packed in fiberboard containers conforming
to PPP-B-636, class domestic, style optional, special requirements Closures shall be in accor-
dance with the appendix thereto.

5.2 3 Level C. The packaged transfurmers shall be packed 1n shipping containers in a manner
thar will affard 1dequate protection against damage during direct shipment {rom the supply source
to the first receiwving activity., These pachs shall cunform to the applicavle <41 rier rules and
regulations

5 2.4 Lnuzed lrads Unitized loads  conuménsurate Wt e tevet-of prciang specalied an the
tuntiact or o1der shall be used wheneve:r to.al quantities for shipment 1, e destination equal
40 cubic feet or more Quantities less than 10 cubic feet need not be un.s.zed Unitized loads shall
be unyorm 1n size and quantities to the greatest extent practicable
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5.2.4.1 Level A. Transformers, packed an specdied in 5,2, 1, shall be placed on pallets in
conformance with MIL-STD-147, load type I, with a fiberboard cap (storage aid 4) positioned over
the load.

5.2 4 2 Level B. Transformers, packed as specified in 5.2.2, shall be palletized as specified
in 5 2.4.1 except that the fiberboard caps shall be class domestic,

5.2 4.3 Level C. Transformers, pa.ked as specified in 5,2 3, shall be unitized with pallets

and caps of the type, size and kind commonly used for the purpose and shall conform to the applicable
carrier rules and regulations

5.3 Marking. In additivn te any special marking required by the contract or order (see 6 1), each
unit package, supplement.ry, mntermediate and exterior container and unitized load shall be marked
1n accordance with MIL-STD-129

5 4 General.
5.4.1 Exterior containers. FExterior contamners (see5 2 1, 5 2 2and 5 2 3) shall be of a min1-

mum tare and cube consistent wath the protection required and shall contain equal quantities of
identical stock numbered 1tems to the greatest extent practicable,

5 4.2 Navy procurements For Navy procurements the use of polystyrene loose {11l material
(such as strips, strands and beads) is prohibited for packaging and packing applications.

5.4.3 Army procurements (See 5 114, 5115, 5.2.1, 5,2.2and 5.2 4 2.) Allunit and
intermediate containers shall either be weather resistant or overwrapped with waterproof barrier
materials. Containers conforming to PPP-B-566 or PPP-B-676 shall be overwrapped with water-
proof barrier materials or shall conform to MIL-B-43014. For level A packing when quantities per
destination are less than a unitized load, the fiberboard containers shall not be banded but shall be
placed in a close fitting box conforming to PPP-B-601, overseas type, PPP-B-621, class 2, style 4
or PPP-B-585, class 3, style 2 or 3. Closure and strapping shall be in accordance with the apph-
cable container specification except that metal strapping shall conform to QQ-S-181, type I, class B
For level B packing fiberboard boxes shall be weather resistant as specified 1n level A and the
containers shall be banded. Weather resistant fiberboard caps shall be used for level B unitized
loads.

5.4.4 Air Force requirements. For Air Force requirements submethod IC-3 of MIL-P-116 shall
be used in lieu of submethod 1A-8 (see 5 1.1.4.2),

6. NOTES
6.1 Ordering data. Procurement documents should specify the following

{a) Title, number, and date of this specification and complementary document
(b) Classification (covering the type, grade, and clags) and maximum operating temperature
(for class 4 only) (see 1.2).
{c) Dimensions with tolerances (case, mounting, and terminal). weight, and design and con-
struction (including a sketch or drawing) {see 3. 4).
1. Screw threads, i other thanin accordance with Handbook H28 (see 3 4 1), and
engagement, i other than a mimimum of three full threads (see 3.4 1 1)
2 Whether external can shields are required (see 3. 4. 2).
3. Ternunal data (see 3.4 J) and applicable marking (see 3.27 1)
{d) Whether seal test is required and applicable data {see 3.5and 4 7.2 ! or 4.7.2.2)
(e) Melectric withstanding voltage test requirements (see 3 6 and 4 7 3)
tt) induced vollage iest ioQuissnwiia {see 3.7 and 4.7 4}
(g) Insulation resistance test requirements (see 3 8 and 4 7 5)
(h) Applicable electrical characteristics values tolerances, and cther data (see 3 9 and
4.7.68). Whether measurements are to be referred to comparison standards (see
4521
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(i) Applicable measurements for stability at temperature extremes (see 3.10 and 4.7.7).

(j) Whethey operating torque test 1~ 1equirad and applicable torque (see 3.11 and 4. 7. 8).

(k) Whether solderability test 1s required and applicable test (see 3.12 and 4.7 9).

(1) Lafe test cdata (see 3,14 and 4 7 11).

(m) Whether temperature rise test 1s requited and applicable test requirements (see 3 15
and 4.7 12)

(n) Whether )resistance to soldering heat test is required and applicable test (see 3.16 and
4.7.13).

(o) Terminal strength test samples, 1f other than specified (see 4.7. 14).

(p) Applicable vibration test and test requitements (see 4 7.15.1 and 4 7 15.2)

(q) Applicable shock test and test 1equirements (see 4.7.17 1 and 4.7 17.2).

{r) Applicable measurements for moisture resistance test (see 4.7 20)

(s) Whether flammabihty test 1s required (see 4 7.21).

{t) Levels of preservation and packaging and packing required (see 5 1 and 5.2)

{u) Method of preservation and packaging i other than submethod 1A-8 (see 5 1.1.4,2)

(v) Special marking required (see 5 3).

6.2 First article inspection Information pertaining to first article inspection of products
covered by this specification should be obtained from the procuring activity for the specific contracts
involved (see 3.2).

6 3 Comparison standards. Comparison standards will be established during first article inspec-
tion The values of electrical characteristics (see 4 7. 6) which are to be referred to comparison
siardards will be marked on or permanently attached to each transformer. One umt will be returned
tc the supplier for use \n measuring those characteristics which are to be referred to the comparison
standard, and two units will be retained by the Government (see 4 5.2 1)

6 4 Bandwidth and gain (insertion loss). The use of "'insertion loss' rather than gain ' 1s pre-
ferred. The word ""gain" has no meaning 1n a passive device. The test procedure for insertion loss
is a matched condition, the test is performed in circuitry and 1s repeatable thereby eliminating the
need for comparison standards. However, not to confuse the terminology and for use in reprocure-
ments, there will have to be a phasing out periud.

Custodians* Preparing activity
Army - EL Army - EL
Navy - EC
Air Force -~ 80 Agent
DSA - ES
Review activities
Army - Ml (Project 5850-0343)
Navy -
Air Force - 17
DSA - ES

User aclivities
Army - ME, SL, WC
Navy - MC SH, 0§, AS
Air Force - 19
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