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15 April 1974

MILTTARY SPECIFICATION

TRANSFORMERS AND INDUCTORS
(AUDIO, POWER, AND MIGH-POWER PULSE),
GENERAL SPECIFICATION FOR

Thits specification is approved for use by al) Depart.-
ments and Agencies of the ODepartment of Defense.

1. SCOPE

1.1 Scope. 1Tnis specification covers the general requirements for audio, power,
and high-power pulse transformers and inductors for use in electronic and
cemmunication equipment. Thig specification covers transformers and {nductors
ue18h1ng 30C pounds or less or having root-mean-square (rms) test-voltade ratings Of
50,000 volts or Yless, and also high-power pulse transformers where the peak pulse
power ¢ greater than 5 watts. Transformer and inductor assemblies incorporating any
other active or passive components do not come within the scope of this specification.

1.2 Classification.

1.2.1 Type designation 1/. The type designation shall dbe in the following form,
and as specified (see 5.1.2).

TF 4 R 01 GA

! ! ! | !

I [ f f !

! l | | !
Component Grade Tlass Family favelope
(1.2.1.1) (l.2.1.2) t1.2.1.3) {1.2.1.%) ang mounting

dimensions
(1.2.1.%)

1.21.1;‘1'F Component. Transformers and {nductors are identified by the two-letter
symbo ..

1.2.1.2 Grade. The grade is identified by a single digit denoting metal encased,
encapsuiated, or open-type construction, and the ability of the transformers or
inductors to withstand the environmental tests of table 1.

1.2.1.2.1 Grade 4. Grade & units are sealed, metal encased with either separately
fabricated hedders or terminals or both. This grade does not include units which are
encapsulated in a metal shell with an opening in either end or stde of the shell, or
with {nsulated lead wires extending through the metal shell,

1.2.1.2.2 6rade §. OGrade S units are encapsulated, including molded or embedded
constructionsT and unfts with a metal shell, open at one or both ends and fflled with
encapsulant material,

1.2.1.2.3 Grade 6. Grade 6 units are open type and are generalYy intended for
subseguent potting, molding, or embedment in an assembly with or without component
parts.

1/ The type designation shall not he used as the Miditary part number.

TBeneticTal comments (recommendations, 8ddTtions, GeTetions] and any DEFLT-]
Inent data whichmay be of use In fmproving this document should be
sddressed to- DOS Army Electronics Regsearch and Development Command, ATTN:
DELET.R.S, Fort Monmouth, N¥J 07707, by using the self.sddressed Standard-
ltzation Document Improvement Proposal {DD Form 1426) appearing at the end
fof this document or by letter,
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TABLE 1. Grade.

T lorade & |brade 5 [Grade &
Test metal | encap- | open
encased [sulated | type
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1.2.3.1 Class. The class s identified by a stngle letter in accordance with
tadble 11, and denotes the maximum operating temperature {tempersture rise {see
4.8.12) plus saxisum ambient temperature (see 6.14.3.1 and 6.14,3.3)).

TABLE II. Class.
Symbol | Waximum operating temperature |

‘C
~B8s
105
130
155
170
170, as specified (see 3.1)

C A< A DO

T
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1.2.1.4 family {see 6.1). The family {s igentified by a two-digit symbol {n
accordance with E051e 1998

TABLE I11. Family.

Power transformer
Power inductor

Audio 1inductor

Audio transformer
Pulse transformer
Charging tinductor
Sasturadle transformer
Saturadle inductor

S p—
S BWWOMNNOO
ORI D St
* v 4t a8 8y

1.2.1.5 Envelope and mounting dimensions. The envelope and mounting dimengions
are tdentified Dy & two-Jetter symbol 1n accordance with figure:.l.

2. APPLICABLE DOCUMENTS

2.1 Government specifications and standards. Unless otherwise specified, the
following specifications and standards, of the issue listed in that issue of the
Department of Defense Index of Specifications and Standards speciffed in the
solicitation, form & part of this specification to the extent specified herein.

SPECIFICATIONS
FEDERAL

Jeu-11M ¥ire, Magnet, Electrical,

L-P-813 - Plastic Sheet, Laminated, Thermosetting, Paper-Base,
Phenolic Resin.

L-P-378 -« Plastic Sheet and Strip, Polyester,
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(SEE NOTE 3)

INCHES
12
.13
184
.10
250

MM
.M
.81
.1
4.0
6.33
.5
12.70
15.88

8aASIC
| o)
SEE NOTE 2|
1t
! & u
INCHES MM | INCHES
Duncnniuis {inchas) 562 .17} 2.812
Cuamt Envelun T l.m 1322: 3. 000
symbul, A ¢ 3 ‘ . . 3.082
AF | 0.7%0 o#so T 125 L Lm :m :‘a'.:: :x::
AG | 1.0001.0001.375 0.780 |.113-40x . 375 . .3
AN [ 131218312 [1.1%0 1,350 | 13032 5 . 375 1.3%0 SLYSF 3.012
Al | 1625 (1,638 |2.275 |1.108 1. 008 130312 .38 g najl um
EA [1.838(1.812(2.980 [1.975 | 1.8%0 J190-81x .97 LI wnjy 1.4
EB | 1.938 |1 812 |2.450 {1.915 | 1.2%0 L138-33 5,973 .08 .04 3.0
FA [2.313]3.082 |3.280 |2.008 | 1.438 13032 5 378 .08 ALY ATM
FB 12,312 {3.062 }2.500 |1.808 ] 1.438 .130-33 2 975 L.908 4.0} 3,01
GA |2.780]2.375 [3.812 2. )25 | 1.180 .158-33 13718 190 4L.4s1 801
GB | 2.750 (2.375 [2.812 [2.1251.7%0 190-32x . 378 Lz @y 3
HA {3,082 [2.625 |4.250 [2.207 ] 1. 889 .164-322 978 Lee a2 4
HB | 3.062 |2.825 |3, 108 |2.207}1.85¢ 104-32x . 375 1.038 48.231 4.082
JA {3502 ]3.062 |4. 978 [2.635)3.125 10432 3 . 315 2.082 32.37] 42850
3B |3.562]3.082 [3.075 [2.625 2. 138 L104-322.978 .12 famg a2
KA [3.938]3.975 |8.2%0 3,000 3.438 .100-33 3,500 .31 LM 4500
XB | 3.038 |3,%7 [4.312 [2.000|3.438 .100-32 5 .500 .33 T2 .o
LA | 312 ]3.680 |5.562 [9,312]2. 600 .100-33 & . 800 1L Ky 4m
LB | 4.312 15,088 [4.500 {3.912 2. 682 .100-32 x . $00 3.458 L8] 4.0
MA | 4.620 {¢.000 |6.000 [3,888 3. 000 .350-30 x 635 2.500 02.50)] s.002
MB | 4.680 {4.000 |4.038 |3.688 3. 000 .380-30x , 025 2.035 ob.08] 5.280
NA | 5,062 {4.912 |6.812 j¢. 088 |8 312 .350-20x . 635 3.600 L3t 5.000
g? :m 4.312 |5.500 [4. 083 3,312 .350-30 3 . 635 .70 6.8 ::g
.500 14,900 }¢.750 {3.7801 8, ,380-20
Yy 0 vy $.750
27 8.1
FIGURE 1. fnvelope and moynting ¢imensions,
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MOTES:

1. The envelope dimensions for encapsulated units {grade 5) shall not exceed the maximum
dimensions specified on figure 1. and the mounting dimensions shall be {dentical to
the dimensions specified for the equivalent cased-unit size.

2. Tolerances on A, B, C ¢imensions and the location of F on figure 1 are as follows:

(a) Cases AF to OA inclusive:

Tolerances
Case size Aand B € Location of ¥ INCHES [,
AF, AG, and AK +,000 +,000 e .023 DIA 023 0.58
= 062 =125 oM 1.12
AJ +,000 +,000 e .023 DIA 062 1.87
] '1062 '4125 ] ‘“6 10‘7
EA to JB inclusive[+.000 | +.000 & .023 DIR| 125 3.18
-, 125 -,188 .188 4.78
KA to LB inclusive|+,000 +,000 e 044 DIA
- 125 -3 188
MA to DA Inclusive]+.000 +.000 NI
o128 |-.88 | B

{b) Cases YY and Z2. Dimensions not exceeding those for the AJ case shall have
tolerances not exceeding those for the AJ case. For larger dimensions up to
case size DA, the tolerances specified in (a) shal) apply, For case sizes
Jarger than OA, tolerances shall be as specified (see 3.1 and 6.1.2).
Dimensions A, B, and C for 17 cases are considered maximum dimensions.

3. Dimension "S" applies to twoestud mounting for cases AF to AN inclusive,

4, Cases AF to DA inclusive shall have studs and terminals on the same face. Stud size
and length shall be as specified above.

§. Screw-stud Yangths are measured from the mounting surface and have & length
tolerance of 2,062 iach (1.57 mm) on studs 500 inch (12.70 mm) leng or lass,
and 2.125 dnch (3.16 wm) on studs over 500 iach (12.70 sm) Yong, Studs are
preferred; however, when required by the csmplementary document, meunting
screw  inserts may be supplied instead of studt. Unless otherwise specified,
mounting screw inserts shall have a minimum depth equivalent to eight full threads
of the same diameter as the stud of the corresponding case size.

€. Rectangular cases may have cormer radii not to exceed ome-quarter of the smallest
envelope dimensions.

7. When mounted, t§1t of units (overhang only) measured horizontally or verticelly,
shall not excesd .016 inch (0.41 mm) per inch of height but need not be less than
016 inch (0.41 mm) for any height, and shall be referenced to the maximum
specifiad case dimensions.

8. The above case sizes are preferred NATO types, MEPR-20, and shal) be used in the
design of 411 MATO equipment.

9. Metric equivalents are given for general information only,

10, Dimensions GeM, JeX, and LM shal) be within ,020 inch (0.5) sm) respectively,
and shall be as specified (see 3.1 and 6.1.2),
1. Center lines of the drawing are the center line of the mounting pattern,

FIGURE 1. Envelope and mounting dimensions « Continued.
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WN-r-71 - Paliets, Material Handling, Wood, Dowble Faced,
Stringer Construction,
00-5-571 « Solder, Tin Alloy; Tin.Lead Alloy; end Lead Alloy.
0Q-$-781 « Strapping, Steel, Flat and Seals.
PPP-B-566 - Boxes, Fo\ding. Paperdoard.
PPP-B-601 - Boxes, Wood, (leated.Plywood.
PPP.B-621 - Boxes, Wood, Mailed and Lock-Corner.
PPP.B-636 - Boxes, Shipping, Fiberboard.
PPP.B-640 -« Boxes, Fiderboard, Corrugated, Triple-¥all,
PPP.B-E76 - Boxes, Setup.
MILITARY
®iL-1-10 - Insulating Materfals, Clectrical, Ceramic, Class L.
NiL-N-14 - NWolding Plastics and Molded Plastic Parts,
Thermosetting.
MIL-¥-76 - Wire and Cable, Hookup, Electrical, Insulated.
MNiL-P-116 - Preservation-Packaging, Methods of,
®IL-P-997 -

Plastic Material, Laminated, Thermosetting, Electrical
Insulation: Sheets, Glass E\oth, Stiicone Resin,

MIL-F-14256 - Flux, Soldering, Liquid (Rosin Base).

HIL-P-15037 « Plastic Sheet, Laminated, Thermosetting, Glass-Cloth,
Nelamine-Resin.

MiL.P-15047 -  Plastic-Materia), Lasinated Thermosetting, Sheets,
Nylon Fadbric Base, Phenolic-Resin,

MIL-¥-16878 -  Mire, EYectrical, Insulated, High Temperature.

(See supplement 1 for 14ist of assoctated specifications.)

STANDARDS
FEDERAL
FED-STD-N28 = Screw.Thread Standards for Federal Services.
FED.STD-S595 - Colers.
MILITARY
MIL-STD-105 e Sampling Procedures and Tadles for laspection by
Attridutes.
WIL-STD-3129 - MNarking for Shipment and Storage.
MIL-STD-147 - Palletized Untt Loads.
KiL-STD-202 - ;est Nethods, for Electronic and Electrica! Component
arts.
RIL-STD-278 - Printed Niring for Liectronic Equipment.
MIL-STD-794 « Party and Egquipment, Procedures, for Packaging and
Packing of.
MiL-STD-810 - Environmental Test Methods.
KIL-STD-1285 - Warking of Electrical and tlectrontc Parts.
NIL-STD-45662 - Calibration Systems Requirements.

(Copies of specifications, standards, handbooks, drawings, and publications
required by manufacturers in connection with gpecific acquistition functions should de
obtained from the contracting activity or as directed by the contracting officer.)

2.2 Order of precedence. In the event of a conflict between the text of this
specification ans the references cited herein, the text of this specification shall
take precedence.

3. REQUIREMENTS

3.1 Specification sheets. The individual ftem requirewents shall be as specified
herein and Vn accordence with the applicable specification sheet. In the event of
any conflict between the requirements of this specification snd the spectfication
sheet, the latter shall govern.
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3.2 Qualification. The transformers and ingductors covered by specification sheets
furnished under S specification shall de products which are qualified for listing
on the applicable qualified products 1ist at the time set for the opening of bids
fsee 4.5 and 6.2). When there are no products listed or approved for 1isting on the
quatified products Yist, the qualification requirement (s waived only by the
preparing activity. The acquiring activity shal) invoke first article inspection,

3.3 First article. The transformers and inductors not covered by specification
sheets Shall be as specified in the applicable complementary document (see 6.1.2).
The products shall have been tested and passed first article inspection in 4,6 and
6.3. The tnspection consists of meeting all of the qualification tests of 4.5 through

4.5.1.3 tnclusive, and table V]

3.3.1 Information to be furnished with first article sample. Tne applicedle
tnformation outvined in 6.1.¢ shall be furnished with the first articie sample,

together with any other pertinent information as reguired by the Government,

3.4 Materfals, The materfals shall be as specified herein; however, when a
definite material s not specified, a material shall be used which will enadle the
transformers and inductors to meet the performance requirements of this
specification. Acceptance or approva) of any constituent material shall not be
construed as a guaranty of the acceptance of the finished product.

3.4.1 Substitution of materfals, 1f the manufacturer desires to sudstitute
another mater{ayl for a specified materia) or fabricated part, he shall sudbmit a
statement to the Goverament describing the proposed substitution, together with
evidence to substantiate his claims that such substitute is suitable. At the
discretion of the Government, test samples may be required to prove the suitadbility
of the proposed substitute Before such substitutions are made, approval for each
substitution shall be obtained 1n writing from the Government.

3.4.2 Flaomable materials. lnsofar as practicadle, materials used in the
construction of the transfurmers and inductors shal' be nonflammahle and nonexplosive.

3.4.3 Corrosive materials. Corrosive materials used in any of the manufacturing

processes Shal)] De removed or neutralized so that no corrosion will result from such
use. Insofar as practiceble, materials used in the construction of transformers and

inductors shall be noncorrosive.
3.4.4 Insulating materfals.

J.4.4,1 Laminated phenolic materials. Mhen & laminated phenclic material is used,
ft shal) conform to H?[-P-!!7 [-P-513, MIL-P-15037, or MIL-P-15047. When electrical

charactertstics are 1nvolved,'on1y natural uncolored materials shall be used.

3.4.4.2 Molded phenolic or melamine materials. When a molded phenolic or melamine
saterial {3 used Tg shall conform to MIL-N.14,

3.4.4.3 (Ceramic materials (external use). When 3 ceramic materfal {5 used, it
shall conform to MIL-1-10.

3.4.5 Hire.

3.4.5.1 Magnet wire, Magnet wire shall conform to and be of the types and sizes
specified in 3-9-!!77. Government approval shall be required when other types and

sizes of magnet wire are used.

3.4.5.2 Insulated wire. when insulated wire 15 used as vire terminals, the wire
shal) be of the types and sizes covered tn MIL-¥-76 or MIL-N-16878. Government

approval shall be required when other types and stizes of fnsulated wire are used as
teraimals.

3.4,6 Solder and soldering flux. Solder, when used, shall de in accordance with
QQ-5-571.7 Soldering TTux shalV be in accordance with MIL-F-14256,
3.4.7 Screws, nuts, and washers. Al mounting and terminal screws, nuts, and

washers sha'l be of corrosipn-resistant material or shal) be protected against
corrosion,

J
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3.5 Design and construction.

J.5.1 Mounting screws and mounting inserts. Screw threads shall be class 2A or
28, as appTicable (see'3?TTT'TE'TEE?aaiﬁET'=Tth FED-STD-H28. Externa) screw thraads,
class 2 fit, after receiving a finish, shall be capable of accepting & nut of class
20 fit and internal screw threads; class 2 fit, after receiving a finish, shall be
capable of gccepting a screw of class 2A fit with maximum installation torque in

accordance with the following

Torque
Screw size {pound-inches)
.112-40 UNC - -« - - k]
,138-32 UNC - - - - 5
L164-32 UNC = = - - 6
190232 UNF = - - - 8
«250-20 UNC « « = - 8
J312-18 UNC - - . . 8

Nuts shall run down to within two threads of mounting surface.

3.5.2 Terminals (see 3.1 and 6.1.2).

3.5.2.1 Solder terminals {see 4.8,2.2)., Solder terminals may be of any shape and
shall be capable of complying with sotderability requirements of this specification.
The height of the solder terainal shall be considered as the maximum distance from
the termina) mounting surface to the highest point, including the additional height
obtained 1f sem{flexible terminals are straightened. (1t {s not fntended that the
"hook® tn the nook-type termina) be straightened from its normal hooked position.)
The type of terminal and the maximum size of wire which the terminsl will accept
externally shall be as specified (see 3.1 and 6.1.2).

-

3.5.2,2 Pin-type terminals for printed circuits (see 3.1 and 6.1.2). The
preferred dianeter [] [ printed circe ormers and
inductors is 0.028 inch. The grid matrix shall conform to a O.l-4nch matrix in
accordance with MIL-STD.275 with centers to a tolerance of ¢0.002 tach., Uninsulated
:olid‘w;r; t:r-incls not greater than 1 dnch in length shal) be considered to be pins
see 4.8.2.1).

for use wit ube type sockets sha utton base
E7-1 or standard 9-pin button base E9-1 (see figure 2).

3.5.2.4 Screw terminals. When specified (see 3.1, 6.1.1 and 6.1.2, external screw
termina)s sha'l De suppiied with two nuts, two flat washers, and one lockwasher. For
cased units, the height of the termina) assemdly shall be the distance from the free
end of the screw to the tersinal mounting surface. The type of terminal, size of
screw thread, and the exposed length of threads ¢.062 Ynch shall be as specified
‘.09-. SCFQI. .15‘-32 U"c l 0375) (SQC 3-! .n‘ 6-1.2)0

3.5.3 Mounting studs. When specified (see 3.1, 6.1.1, and 6.1.2), exterm])
mounting studs s§a11 De provided with a flat washer and locknut, or with a flat

washer, lockwasher, and a nut.

3.5.4 Interns) wire leads. Internal wire leads shall be attached to the cofls and
other internal components and terminals or case by soldering, welding, brazing, or
other method (e.5., Yead-sweating of nylon.coated wires) in such a wmanner as to
provide adequate electrical connection and mechanical strength., Where soft solder i3
used to provide the electrical connection, wire Jeads shall be anchored mechanically,

3.5.5 Core and cof) mounting. Cores and coils shall be secured rigidly to prevent
any permaheAT chenge 1h the re*atlve position of the parts. When the total volume of
the case or inner case of multiple-cased units {such as shielded unfts) exceeds 6.5
cubic inches, the means of securing the core and cofl to the devices for mounting the
transforser or inductor in the equipment (e.g., studs, Vugs, inserts, brackets,
etc.,) shall not depend on soft solder alone for mechanical strength, nor shal) the
transnission of the mechanical load of the core to the mounting device depend only on
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soft solder. When rigid thermosetting material {5 used, or when the tots)l volume of
the case or the inner case of multipie-cased units (such as shielded units) does not
exceed 6.5 cubic inches, the potting or f111ing compound alone may be used to prevent
sovement provided the compound does not tend to flow at the specified maximum
operating temperature (see 3.1 and 6.1.2). When gpecifiad (see 3.1 and 6.1.2), the
core thall be grounded to the case or shall be electrically accessible.

;
lzaau =~ 040 & 002 PINDIA ,
JI g INCHES WM
— 07 05
= TEh ] i
.‘; -‘ gq \?60 ) O0lo® :.g% ;:é;
468 DiA PC - Ks d68 1S
STANDARD §-PIN BUTTON BASE €91
87 040 % 002 PIN DIA N
|y
r -28‘ /‘ ]
I =R vt O\ ool
_g ) BN_§ 45° 040
375 DIA PC T N\ :

STANDARD 7-PIN BUTTON BASE £7-1

MOTES:
1. Dimensions are in inches,
2. Metric equivalents are given for general information only:

FIGURE 2. Pin-type terminals for electron tubes.

31.5.6 Patnt color. When a paint finfsh is specified (see 3.1 and 6.1.2), the
color of the paint shall be tn accordance with FED-STD-595, gray, 26307, Unless
otherwise specified (see 3.1 and 6.1.2), the manufacturer shall omit paint from the
mounting area surface and terminal surface.

1.5.7 Ppotting, fi1l1ing, or encapsulating material (grades 4 and 5). The amount
and coverage of potting, ng, or encapsutating be essentially
the same for al) units of a specific design. Potting, fillting, or encapsulating
materia) shal) not flow from the case of the transformer or inductor during any of
the applicadble tests.

3.5.8 eight. Transformers and inductors shall not exceed the weight specified
{see 3.1 ¥R 5.1.2).

3.6 Sclderability. When the transformers and inductors are tested as specified in
4.8.2, They shall meet the applicable criteria for terminal evaluation in the test

method.

3.7 Resistance to solvents., Whea the transformers and inductors are tested oS
specified in §,8.3, there shall be no evidence of mechanical damage and the markings
shall remain legible. The paint or exterior finish shall not soften, peel, or show
other signs of deterioration.
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1.8 Thermal shock screening and thermal shock test.

1.8.1 Thermal shock screenin see 3,1 and 6.1.2). This test s
applicable onTy D e % 3 ) ¢ pertormed 4n the
qualffication tests in group I] and the group A ingpection in sudbgroup 1. When
transformers and fnductors are tested as specified in 4.8.4.1 there thall be no
evidence of f{11ing material and no evidence of other physicel damage such as cratks,
bursting or bulging of the case or corrosion affecting the mechanical or electrict)
opergtion. MWhen continuity monitoring 1s specified there shall be no evidence of

electrical discontinuity grester than 100 microseconds.

(when specified

3.8.2 Thermal shock test. When transforsers and inductors are tested as specified
in 4,8.4.7 there shall Be no evidence of fil114ng material and no evidence of other

physical damage such as cracks, bursting or dulging of the cese or corrosion
affecting the mechanfcal or electrical operation.

3.9 Resistance to soldering heat. When the transformers and {nductors are tested
as specTTied In V.8.5, there shall be no softening of the {nsulatfon or loosening of
the windings or terminals,

3.10 Terminal strength. When the transformers and {nductors are tested as
specified 10 l:!?i.'fﬁ{re shall be no evidence of loosening or rypturing of the

terminals, or other mechanical damage, 8ends shall not be considered as damage
unless surface cracking is evident. Except for flexible Yeads, there shall be no
rotation of the terminals. Rotation of the external portion of the metsllic portion
of & "hook™ type teramins! exceeding 10 degrees shall not constitute a failure.

3.11 Seal (grade 4) (see &.8.7).

3.11.1 Lliguig-filled units, MWhen the transformers and inductors are tested as
specified Tn T.B.7.1, there shall be no evidence of Ifgquid Yeakage.

3.11.2 Gas-filled units. When the transformers and inductcors are tested as

specified Tn §.8.7.2, the leak rate_shall not exceed 1 x 10-8 standard atwmosphere
cubic centimeter per second (atm cmd/s).

3.11.3 A1l other unfts. When the transformers and inductors are tested as
specified Tn %.8.7.3, there shall be no continueus flov of air dbubbles or leakage of
compound from the body of the units. When the cofl ts fadividually encapsulated,
bubbles from the space between the cofl and lTaminations shall not be considered &
fatlyre provided the seal of the cofl has been previously tested.

3.12 Dielectric withstanding voltage. When the transformers and inductors are
tested a% specified In 4.8.8, there salll dbe no evidence of arcing, flashover,
breskdown of insulation, or damage.

3.13 Induced voltage. when the transformers and fnductors are tested as speci{fied
in 4.8.9 there shall be no evidence of continuous arcing or breakdown of tasulation,
fnor shall there be any abrupt changes 4in the input current, or O, as applicable.

3.14 Insulation resistance. When measured as specified tn 4.8,10, the minimum
tnsulation resTstance shatl De one of the following values, as specified in tadbles

Vi, V11, and VI1],
2. 10,000 megohas,
b. 1,000 wegohms.

c. 7,500 megohms.

3.15 Electrical characteristics. When the transformers and inductors are tested
as specified in L. B.11, the applicable electrical characteristics and tolerances
shall be as specified (see 3.1 and 6.14.11),

3.16 Temperature rise. When the transformers and inductors are tested as
specified 1n §,.B.12, the temperature rise of any winding above the specified maximum
smbient temperature {see 3.1 and 6.1.2] shall not exceed the value specified {see 3.1
and 6.1.2), and there shall be no evidence of physical damage.

\§
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3.17 Corona discharge {(when s cc!ficd see 3,1 and 6.1.2). When the transformers
and tnductors are Lested as outline or as speciTied (see 3.1 and 6.1.2),
the corona shall not exceed l-$nch poat to-pent deflection as indicated on the

oscilloscope.
3.18 Salt spra see 3.1 and 6.1.2).
.4 here sﬂlll
be no evidence of corrosion as exhibited by any visible degrudntion of the surfaces
that can be attributed to flaking, pitting, dblistering or otherwise loosened
protective coating or metal surface.

{corrosfion) (grades 4 and 5, when s ec!fied

3.19 vibration. When the transformers and inductors are tested as specified in
4.8.15, there shall be no leakage of fi11ing material, no evidence of other physical
damage such as cracks, bursting, or bulging of the case.

31.20 Shock. When the transformers and fnductors are tested as specified In
4.8.16, There shall be no Yeakage of f111ing material, no evidence of other physical
damage such as cracks, bursting, or bulging of the cnsu.

3.21 winding continuity. When the transformers and inductors are tested as
specified In T.8.17, 217 windings shall be electrically continuous.

3.22 1lmmersion (grades 4 and 5). When the transformers and {nductors are tested
as spect ere shatl be no leakage of filling material, no evidence of

other physical danage such as cracks, bursting, or bulging of the case or corrosion
affecting the mechanical or electrical operst on.

3.23 Motsture reststance. When the transformers and fnductors are tested as
specified In 4.8.19, there shall be no leakage of fil11ng material, no evidence of
other physical dasage such as cracks, bursting, or bulging of the case or corrosion
affecting the mechanical or electrical operation.

3.24 Overload. When the transformers and inductors are tested as specified in
4,.8.20, there shall be no leakage of f1lling material, no evidence of other physical
damage such as cracks, bursting, or bulging of the case.

3.25 Visual and mechanical ost test). When the transformers and
inductors are examined as spec . hot more than 10 percent of the
surface shall have peelfng, fllking. chipping, cracking, crazing, or other fmpairment
of the protective coating. There shall be no leskage of the filling material, no
evidence of other phystcal damage, such as cracks, bursting, or bulging of the case
or corrosion gffecting the mechanical or electrical operation of the units,

exnl!nation

3.26 Flammability (grade 5). When the transformers and inductors are tested as
specifie ere shall be no evidence of violent burning which results in
an explosive- type fire. end the coating material used on the transformers and
inductors shall be self-extinguishing. A transformer or inductor shall not de

ctonsidered to have failed, 1n the event that it fs consvmed by the applied flame,
unless dripping of flnning material or an expolsive-type flame has occurred., A
transforaer or inductor shall de considered to have fatled only 1f an explosion of
dripping of flaming material occurs, an explosive-type flome is produced, or {f
vistble durning continues beyond the allowable duration of 3 minutes after removal of
the applied flame. Naterfal will be consfdered self-extinguishing {f the following
conditions are met:

8. The duration of visible flame does not exceed 3 minutes after removal of the
applied flame.

b. There is no explosion, nor any violent burning which results in an
explosive-type flame.

€. There {s no dripping of flaming materfal from the transformer or {nductor
under test.
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3,27 Life. When the transformers and inductors are tested as specified in 4.8.22,
there shaTT be no evidence of physica) or electrical damage at indicated by an open
circult (a break 1n the continuity of any electricel circult within the transformer
or inductor being tested) or short circuit occurring within the transformer or
tnductor {such as shorted turns or faulty insulation between layers, turns, windings,
windings and case or core, or windings and shield]. 1In addition, transformers and

inductors shall meet the following requirements:
3. Insulation resistance shall be as specified in 3,14¢,

b. Dielectric withstanding voltage (at atmospheric pressure} shall be as
specified in 3,12,

¢. Induced voltage shall be as specifisd 1n 3,13,

The electrical characteristics shall remain within the tolerance or limits specified
{see 3.1)., A}l transformers and inductors furnished under this specification shall

have 4 1ife expectancy of 10,000 hours minimum.

3.28 Fungus. A1l external materials shal) be nonnutréient to fungus growth or
shall be"suitably treated to retard fungus growth. The manufacturer shall certify
that al) external materials are fungus resistant {see 4.8.23) or shall perform the
test specified 1n 4.8.23, There sha!l be no evidence of fungus growth on the
external surfaces.

3.29 Marking. The transformers and tnductors shall be marked with the military
part number, manufacturer's part number, source code,termina) ddentification {circuit
diagram where space permits), date code, and 1ot symbol ({f other than date code) in
accordance with method I of nlL.srn.xzsé. The marking wmay be applied to more than
one side of the case 1f the regquired marking necessitates more space than igs
avaitlable on the cne side. Where the surface areas are insufficient for 21l of the
required 'nformation, as many as possible of the markings shal) be applied using the
order of priority as Yisted above. Markings shall remain legidle after all tests.
Any marxings of a classified nature shall not be 4ncluded. When specified {(sees 3.3
and 6.1.2), the following additional information as applicable to the {ndividual
families, shall be included for units greater than 0.15 cubic fnch. The type
destgnation shall not be marked on the unit unless otherwise specified (see 6.1,2}.

03. Rated voltage and frequency of prisary rated voltages and

1.28.1 Fami)
currents of secondartes, working voltages to ground for each winding, working
voltages between windings whenever they exceed any of the applicable working voltages
to grovnd, and the altitude if greater than 10,000 feet.

3,29.2 Families D4, 20, and 37 Rated inductance at nominal frequenC{ and
re t

voltage, aT voltage and frequency, d¢c current, dc resistance, working voltages to

ground, working voltages between windings when they exceed any of the applicable
working voltages to ground, and the 3ltitude 1f greater than 10,000 feet.

3.29.3 Fawily 21. Source and 1o0ad impedances, dc currents, frequency range,
decibels (referred to | milliwatt in 600 ochms {dB m)) or power level in watts,
working voltages to ground, and working voltages between windings whenever they
exceed any of the applicable working voltages to ground, and the altitude 1f greater

than 10,000 feet.

3.29.4 Family 36. Pulse width and duty cycle, pulse polarity, source and Yoad
fmpedances, operating voltage and current data, working voltages to ground, and
working voltages between windings whenever they exceed any of the applicable voltages
to ground, and the altftude {f greater than 10,000 feet.

3.29.5 Families 40 and 4). Maximum contro) current, {mpedance, impedance
varfation, rated voltages and frequency (as applicadie), maximum feedback current ({f
any), bias current (1f any), operating power level, working voltages to ground, and
working voltages between windings whenever they exceed any of the applicadble working
voltages to ground, and the altftude 1f greater than 10,000 feet.

31.29.6 Terminal {dentification, Unless otherwise specified (see 3.1 and 6,1.2),
terminals shall be Tdentified by appropriate numbers or, where space does not permit

numbering, by color coding in accordance with table IV.
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TABLE ]V, Terminal color code.

TeTack (qround). U {lhreen- - - 5 |
Brown - « - - . 1 | Blue - - - 6 |
Red - - - - - - 2 1lviolet - - 7 |

|Orange- - - - « 3 (jGray - - - 8 |

-9 }

'IVeHou ----- 4 “lhith

3.30 Morkmanship, The transformers and {nductors shall be processed In such 2
manner as toc be ungfora in quality and shail meet the requirements of 3.4, 3.5, and
3.29, as applicadle, and shal) be free of defets that will affect 1ife serviceability
or appearance.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract or
purchase arder, the contractor 1s responsible for the performance of all inaspection
requiremsents as specified herein, Except as otherwise specified tn the contract or
purchase order, the contractor may use his own or any other factlities suitadle for
the performance of the inspection requirements spectfied herein, unless disapproved
by the Government. The Government reserves the right to perform any of the
inspections set forth in the specification where such inspections are deemed
necessary to assure supplies and services conform to prescribed requirements,

4.1.1 Test equipment and inspection facllitfes. Test and measuring equipment and
ingpection facl;!fges of svTTicgen! Bccuracy, quality and quantity to permit
performance of the required inspection shall be established and maintained by the
fnspection facility. The establishment and maintenance of a calibration system to
control the accuracy of the measuring and test equipment shall be in accordance with

RIL-STD-45662.

4,2 Classification of inspections. The inspections specified herein are
clusifﬂ?‘t"‘!‘b’f‘l"b‘—’_‘"—L—""s ws .

&, Materials inspection (see 4.3).

t. Quelification inspection (see 4.5),
c. First srticle tnspection (see 4.6).
¢. Quality conformance inspection {see 4.7},

4.3 Materials inspection., Materials inspection shall consist of certification
supported by verifying data that the materfa)s iisted fn tadble ¥, used in fabriceting
the transformers and {nductors, are tn accordance with the applicaedle referenced
specifications or requirement: prior to such fadbrication.

TABLE Y. Materials inspection.

— Raterials TNequirement| Appiicable specitication |

| paragraph | }

i 1 i

linsulating material: | | |

| Laminated phenolic - - - - - | 3.4.4,1 INJL-P-997 1.r.513,

| IMIL-P-15037, or NIL-P-15047

| Molded phenolic or melamine- | 3.4.4.2 [R]L-N-14 |

Ceramic {external use) - - - | 3.4.4.3 [NIL-1-10 |

Wire: | } {

| Wagnet wire- - -~ - - - - . . | 3.4.5.1 |J-M-1177 ]

| losuleted wire - « - - - < -} 3.4,5,2 (NlLW-76 or NiL-¥-16878 I

!Soider and soldering flux- - - { 3.4.% INIL-F-14256 and 00-5-571 :

4.4 Intpection conditions. Unless otherwise specified herein, 211 inspections
shal) be performed Th accordance with the test conditions specified tn the “GENERAL
REQUIREMENTS" of MIL-STD-202.
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4.4,1 Test frequency. Uhen g test frequency 13 specified herein, the frequency
used sh|1T‘ST'=TT§Ti'T% percent of the nominal value. The test freyuenc; of sudio
transformers and Ynductors shall be the geometric mean of the specified Tregquency
range or g3 Yower value selected by the manufacturer.

4.4.2 Test voltage. For transformers and fnductors (other than audio familtes),
the rated rms voltage st the minimum freguency of the specified frequency range shal)
be cgplled at the rated duty cycle (e.g., transformers rated at 50/60 hertz (Mz)
shall be tested at 50 Hz; transformers and inductors rated at 60 Mz #10 percent shall
be tested at 60 Wz. ¥hen rated primary voltages are specified with a tolerance (see
3.1 and 6€.1.2), the test voltage shall be the rated voltage (e.g., 115 #10 volts
shall be tested at 115 volts). For two-terminal primery windings where the rated
primary voltage s specified as a range, the test voltage sha)l be the aritheetic
mean of the range. For multitap primary windings where a range of voltages is
specified, the test voltage shall be applied to the highest voltage in the range and
applied to the appropriate termingls (e.g., 105 to 125 volts shall be tested at 12§
volts), Ffor dielectric withstanding voltage tests, the peask of the voltage applied
shall not exceed by more than S percent the peak of the pure sine voltage.

4.5 Qualification inspection. Qualification inspection shall be performed at a
laboratory acceptable to the Government (see 6.2) on sawple units produced with
equipment and procedures normally used in production.

4.5.1 Qualification of transformers and inductors based on complete testing.

4.5.1.1 Sample size. The number of samnle units comprising & samplie of
transformers OFr Tnductors to be submitted for inspection shall be as spectfied 1n the
appendix to this specification.

4.5.1.2 lnspection routine. The sample units shall be sudbjected to the
ingpections speciiied In table YI, in the order shown, and as specified in the
appendix to this specification,

4.5.1.3 Faflyre. One or more fatlures shall be ceuse for refusal to grant
quatification approvel.

4.5.2 Qualification inspection of transformers and inductors based on sitmflarity.

Qualtification Tnspection sha ¢ perforeaed only on ose trans
which meet the requirements of 30.2 of the appendix of this specification.

4.5.2.1 Sampie size. The number of sample ynits comprising a sample of
transformers oé‘TiBuEEors to be submitted for inspection shall be as specified in the
appendix of this spectfication.

4.5.2.7 lnspection routine., Sample units shall be subjected to the qualification
inspection In table ViI, Tn the order shown.

4.5.2.) Fallure, One or more fatlures shall he cause for refusal to grant
qualificetion approval.

4.5.3 NRetention of qualification. Ton retain qualification the contracter shall
meet the requirements of £.5.1 every 36 months. The qualifying sctivity shall be
notified in advence before action 1s inftfated for retention of qualificattion in
order to reach agreement on the units selected. Where the originel qualificetion was
restricted to a single part type, that same part type (R sample units, see Appendix)
shall be subjected to the requirements of 4.5.1. Where the ori;inol quatification of
8 selected part type(s) resulted tn quatification of a family of simflar {tems, any
single part type out of that family (8 sample units, see Appendix) shall be subjected
to the requirements of 4.5.1 to retain qualification for the entire family of {tems.
The supplier shal) also forward at 12-month Intervals to the qualifying activity
groups A and B data indicating as a minimun the number of Yots that have passed and
the aveber that have failed, The results of reworked Yots shall be identified and
sccounted for.
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TABLE V1. Qualification inspection.

] ! ! T
| Inspection Grade | Requirement | Wethod |
= L] i [ % pargraph %plrlgrlvh =
{ 1B 1 T
smal e
ISolderabtiity 2/- - - - - - X tx x| 1.6 {4.8.2 |
|[Resistance to solvents | | | | | !
: (4 samples) 1/ - - - « - - : X : X { : 3.7 | 4.8.3 |
- f |
| frosp L R i |
|Therma) shock screening I | { | | |
| (when speciffed) (see 3.1 ] | | | {
| and 6.1.2) - = « - = - - - X I XX 3.8.1 4.8.4,1 |
| Winding continuity - - - . X I x 1 xi 3.21 ) 4,R,17 |
IVisual and mechanical exsmi- | | | ( | |
| nation {external)- . - . . P X 1 X T X 13,1, 3.4 to 3.4.4.3 4nct., 3.5 | 4.8.1.1 |
| | | | ito 3.5.2.4 inc)., 3.5.3, 3.5.7,1 !
] | | | 13.5.8, 3.29 and 3.30 | !
|Resistance to soldering ! i | | | |
| Medt o ¢« « = « © @« = « o Y 1 x| x| 3.9 | 4.8,8 |
{Terminal strength - « =« « « | X I X | X | .10 | 4.8.6 |
1Seal. - - = - 0 o 4 o o - . P x| ! | .11 | 4.8.7 |
|Dietectric withstanding I ] } | | |
| voltage: | | | I { |
| At atmospheric pressure - | X | X | X | 3.12 | 4.8.8.1 |
| At barometric pressure- - | X | X | x ! 3.12 1 4.8.8.2 |
|Induced voltage - - - - - - P X L x 1 x| .13 | 4.8.9 |
linsylation resistance - - - | X | X | X | 3.14a | 4.8,10 |
IElectrical chargcteristics- 1 ¥ | ¥ | x| 3.1% | 4.8.11 |
[Temperature rise (2 units). : X : X : X } 3.1¢ : 4.8.12 :
{
| Group 111 : } : : : :
|
|Corona discharge (when 1 ] ] ] ] |
| specified) - - - - - - - X1 XX 3.17 | 4.8.13 |
1Salt spray (whea I l | | | I
| specified) « - « - -~ - - « 1 1 x| | 3.18 | 4.8.1¢ |
I¥ibration « « « - -« « « - . Fx 1 x 1 x| 3.19 | 4.8,15 |
JShock = - ¢« = = ¢ =« = - - .« [ x x| x| 3.20 | 4.8.16 |
! Dielectric withstanding | | ] | | |
|  voltage } | | ] ! [
] At reduced voltege- - - | X | X | X | 1.32 | 4,8.8.3 |
| Induced voltsge - - - - - [ x 1 x| x| 3.13 { 4.8.9 |
I Winding continufty- « - - | X | X | X | 3,21 | 4,17 |
|Thermal shock {10 cycles) - § X i X | X | 3.8.2 | 4.8.4.2 |
| Winding continufty- « « « | X | X | X | 3.2 | 4.8,17 |
|lmmersion - - -« - = « = - - X)X | 3.22 | ¢.8.18 |
{Moistyre resistance - - - - | X | X | | 3.23 i 4.8,19 !
| Dielectric withstanding ] | [ | | |
I voltage: | ! ! | { ]
| At reduced voltage- - - | X | { ] 3. 12 | 4.8.8.3 |
|  lndyced voltage - - - « - | X | | l .13 | 4.8,9 |
| Insulation resistance - - | X | } | 3.14p | 4.8.10 |
| Winding continutty- - - - | X | ] | 3.21 | 4.8.17 |
|Overloed- =« = ¢ « =« = « . =« X tx  xt 3.24 | 4.8.20 |
{ Dielectric withstending | | | f | I
i voltage: | N A | | |
I At reduced voltage. - - | x| x| 3.12 | 4.8.8.3 |
| lnduced voltage - - - - . | I x} x .13 | 4.8.9 |
| Insulation resfstance - . | | x| [ .14, | 4.8.10 |
| Ilasulation resistance - - | | I X | 3.14p { 4.8.10 |
{ Minding continuity. . . - | P o) 3.21 | 4,.8,17 !

See footnotes at end of table.
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TABLE YI. Quatification inspection - Continued.

T T Grade i !
Inspection i | Requirement | Method
TET ST 8| pargraph ipsragraph

—

|
§
Group II1 -Continued %
{
|

}

|

i

)

{

|

|Yisual and mechgnica!
| examination (external) (pos?
| test) - « - - -+« . .. {
{EVectrical characteristics - |
{

|F

(
(

4.8.1.1.1
4.8.11

3.2%

» I >
> g >

(final)e = = « = =~ - o - & 3.15

Tammadility (2 sample {
unfts) = « - - - - - . .. |
Yisual and mechanical

-
o
~
—

3.26

examination (internall (3 |

sample units)- = « « o - . 1 4.8.1.2

4.4.2 inc.,
3.5.7, and 3.30
Group IV

|

|

|

j

{

[

{Life (2 samplesj- - - - - -
[ Dielectric withstanding

| voltage-

| At reduced voltage- - -
| Insulation resistance - -
{ Induced voltage - - - - -
(¥isual and mechanical
|
|
]
|
!
]
)
|
|
|
|

»
oD
~N
~y

o ey P
E W 1
> s+ .
- X- X}
P
- OO
.
L

examingtion {external}) - - 4.8.1.1.1

{post test)

Electrical charscter-

1
1“""- e & & o ¢ ® » e = ‘.8.!1

Group ¥

Fungus 3/ - » « - - - - .. 4.8.23

»e
e e e et e e W o o e T . Sy v T S — — o . {— . e re o A i o e
>
o G R e . it e s e e e e, S . ke A" T . S S i S . — e oot oty o e e o
s e et e B e e v S o S B e S i e S S e B i s . . e e . e i ot Sl s i 2]

——— . Al e it gt Tt . . e . e e —— ———— Dt —— o

1/ Printed circuit type transformers and inductors only, or when specified (see
3!1,0

2/ Solderabdle type terminals only: If the soldering fron method {4.8.2.2) of the
soldersbility test is performed, then the resistance to soldering heat test
(4.8.5.2) need not be performed.

3/ Test shall not be performed 1f the manufacturer provides certification that all
external materials are fungus resistant,



Downloaded from https://www.everyspec.com

MIL-T-27E

TABLE Y1, Qualification inspection for transformers and inductors similiar
1o transrormers ang Yhductors that Rave been quatitied.

T I | 1
I Inspection | Requirement | Method ]
J | pargraph Iparagraph I
f ! |
1 I | i
IVisual and mechanical examination ! | !
| lexternal)- - - ¢« « - - - - + - - - - - 131, 3.4 to 3.4,4.3 incY,, | 4.8.1,1 ]
| 13.5 to 3.5.2.4 incl,, 3.5.3, | }
} 13.5.7, 3.5.8, 3.29 ane¢ 3.30 | |
IDr1etectric withstanding voltage | | |
: At atmospheric pressure- - - - - - - - : 3.12 | 4.8.8.1 !
] ]
| At barometric pressure {when | | i
| applicable) - - « - - - - - - - - - - .12 | 4.8.8.2 |
{1nduced voltage- - - - - - - - - . e e - .13 | 4.8.9 |
llnsulation resistance. - - - - - - e .14 | 4.8.10 |
IElectrical characteristics - - « = « - « | 3.15 | 4.8.11 |
[Corona discharge (when specified)- - - - | 3.17 | 4.8.13 |
[Tempersture rise (1 sample unit) - - - - | 3.16 | 4.8.12 i
|Overload - - - - - « - . - - - . - - - - 3.2¢ | 4.8,20 |
| Drelectric withstanding voltage | | |
| At reduced voltage - - - - - - - - . | 3.12 | ¢.8.9.3 |
|  Induced voltage- -« « - - = = « « - & - | 3.1 i 4.8.9 J
I Insulation resistance- - - - - - - - - ] 31.14, | ¢4.8.10 {
! Winding continuity - « - - - + o o - - | 3.21 | 4.8.17 |
I¥isual and mechanical examination- - - - [3,1, 3..4 to 3.4.4.3 inc)., | 4.8.1.1 |
{ f{external) [3.5 to 3.5.2.4 inct., 3.5.3, | |
! :3.5.7, 3.5.8, 3.29 and 3.30 } }
|

4.6 Farst article 1nspection. This inspection consists of meeting all of the
cuelrfrcation tests of &§.5 through &4 5.1.3 {nclusive, and table ¥I. Acquicitior
activities may require contractors to furnish first article samples of the trans-
former or inductor units that they propose to supply for government inspection and
contractural approval, (the sampie units are not to be considered as part of the
order). First article approval is valid only on the contract under which it {s
granted, unless extended by the government to another contract.

4.7 Quality conformance inspection,

4.7.1 lInspection of product for delivery, Inspection of product for delivery
shal) con51s¥ 67 groups K and B Tnspections.

4.7.1.1 lInspection lot. An inspection Yot shall {nclude completely assembled
transformers or inductors of the same grade, class, family, and electrical
characteristics, manufactured under essentially the same conditions and having
similar construction and materials, may be combined to form a lot. (Simflar
tonstruction and materials shall be construed to include differences that will not
affect test results.) Sample units shall be so selected as to meet the requirements

of 30 2.} of the appendix.

4,7.1.2 Group A inspection. Group A inspection shall consist of the examinations
and tests specified in table YI]I in the order shown.
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Group A inspection.

T T | 1 |
i Inspection { Requirement | Wethod ] Sampling !
} } pargraph }plr.grlph } procedure ‘
1 1 I N T
| Sudbgroup 1 ) ; | }
| | I
| Therma' shock screening i | | |
[ (when specifred) {see 3.1} { 3.8 | 4.8.4.1 { 1001 |
1 Winding continuity - - - - - - ! 3.2l | 4.8,17 i inspection ;
! | i }
1 | I T 11113 T
| | | {percent defective)!
{ Subgroup 11 : } “Wajor | Winor |
1 t
I¥isua) and wechanica) examination 13.1, 3.4 to | 4.8.1.1 { 1.0 | 4.0 '
[ (externsl) o « « « « - - o . . . 13.4.4.3 {nc! { { {
| 13.5 to 3.5,2.4 | | ! |
{ f4nct., 3.5.3 | ] | |
| 13.5.7, 3.29 | | ‘
i 13.30 ] |
|Seal (grade &) i 3.11 | 4.8.7 { 1.0 | -
iDielectric withstanding voltage 1/ | 3.12 | 4.8.8.1 | i |
{Induced voltage- - « - « - - - . NP | 3.13 { 4.8.8 { | i
lInsutation resistance - - - - . . 1 3.142 | 4.8.10 | | |
JEtectrical characterystics 2/- I 3.158 ] 4.8.11 I | ]
I OC resistance and resistive | | i ] |
| unbalance- - - - - « - - - - - i --- | 4.8.11.3 | | {
] Inductance and Snductive { ! | 1.0 | .- |
| unbalance - - - - - « - - . . | .o | 4.8.11.4 | { |
{ Center-tap balance at low levels | i | | 1
| {-20 to =80 ¢8 m dalance)- - - | --- | 4.8.11.13 | | |
{ Terns ratfo- = - = - - - - . . - { .- I 4.8.11.37 1 | |
I Potarity -« o = = &= 2 ¢ o & & = - | na § 4.8.11.14 | | |
= Mo lodd- = = = « = « c« « = = - « | .-- : 4.8.11.1 : II :

1/ Tne Goverament may witness this test prior to performance of group A inspection

in which event 4.8.8.3 wil) apply (see 6.6).

2/ As applicavle (see 3.1).

4.7.1.2.

Samplin tan. If, during the 100-percent inspection of subgroup 1,
screening requires tﬁnt over 5 percent of the transformers be discarded, the lot

shall be rejected.

asccordance with MIL-STD-105 for general dnspection level [I].

Tevets (AQL) shall be as specified ¢n table VI,

as defined 1n MIL-STD.105.
4.7.1.2.2

Statistical sampling and tnspection for subgroup 11 shall bpe in
The acceptable quality
Major and minor defects shall be

Rejected lots. If an inspection Yot is rejected, the manufacturer may
revork it to corret ¢ defects, or screen out the defective units, and resudbmit for

reinspection,
Tots

$.7.1.) Group B inspection.

Resubmitted lots shall be fnspected vsing tightened fnspection.
lots shall be separate from new lots, and shall be clearly identified as reinspected

Group 8 inspection shal) consist of the tests

Such

specified in tadble JX, In the order shown and shall be made on sample units which

have been subjected to and have passed the group A tests unless it s more practical
to select 2 separate sample from the lot for group 8 inspection.



Downloaded from https://www.everyspec.com

MIL-T-27C

FABLE IX. Group B fnspection.

T 1 R T
} Test | Requirement | Method i
: : pargraph }parngraph }
1 I i i
IEYectrical characteristics. 1/ - - - - - | .15 | 4.8.11 !
| Rated Yoad 2/ + - - - + - o 4 o . . ] —ee | 4,8.11.2 |
| Harmonic diStortion- - - - - - - - . - f .- | 4.8.11.5 |
| Frequency response - - - - - « - - . - I .- | 4.8.11.7 |
| Self-resonant frequenty- - - - - - - « ! .- | 4.8.11.9 |
| Coupling among units (muiti untt | | i
| transformers and inductors) - - - - . ! .-- | 4.8.11.10
| Electrostatic shielding- - - - - - - . ! .- | 4.8.11.11
| Magnetic shielding -« « « « - « « « « - | .e- | 4.8.11.12
| Storage factor - - - - - - - - - - - . | . | 4.8.11.15 |
| MWave shape - - = - « = - - - - - - o - ] .o { 4.8.11.16 |
| Phase shifte « = = o & & ¢ = = o - - - ] .- | 4,.8.11.38 |
I Insertion 085 = - - -« - = - « - o - . | --- | 4.8.11.8 |
| Other electrica) characteristics | | |
| {see 3.1} ¢ o @ & & ¢ L 4 4 e e - - . | .es | .- |
| I | ]
1/ As applicable (see 3,1). The actua) circuit may be used for the electrical
inspection tests fn Jieu of the test circuits specified herein.
2/ The rated load test need not be performed {f proof of prior compliance is

avaflable and other group A and 8 electrical parameters are within the specified
Yimits.

4,.7.1.2.1 Samplin lan. The sampling plan shal) be in accordance with
MIL-STD-105 for spec1ai Tnspection 1evel S-4. The AQL shal) be 2.5 percent gefective.

4.7.1.3.2 Rejected lots. If an inspection Yot is rejected, the manufacturer may
rework 1t to correc e defects, or screen out the defective units, and resudbmit for
reinspection. Resubmitted lote shall be fnspected using tightenes inspection, Such
}ots shall be separate from new lots, and shall be clearly {dentified as refnspected
ots.

4.7.1.3.3 Disposition of sample units. Sample unfts which have passed all the
group B 1nsp!3TTgﬂ'i??'??'l?TTT;??U'ﬁF’th! contract or purchase order, (f the lot is
sccepted and the sample units are still within specified electrical tolerances, and
{f the terminals of the sample units are clean and smooth.

4.7.2 Inspection of pasckaging. The sampling and inspection of the preservation
and interior pack marking shall be in accordance with the group A and B quality
conformance inspection requirements of MIL-P-116. The sampling and inspection of the
packing and marking for shipment and storage shall be in accordance with the quality
assurance provisions of the applicable container specification and the marking
requirements of MIL-STD.129,

4.8 Methods of inspection.

4,8.1 VYisual and mechanicel examinstion.

4.8.1.) Externa). Transformers and inductors shal) be examined to verify that the
materfals, external design and construction, physica) dimensions, wetght, marking,
and workmanship are in accordance with the applicadle requirements (see 3.1, 3.4 to
3.4.4.3 inclusive, 3.5 to 3.5.2.4 inclusive, 3.5.3, 3.5.7, 3.5.8, 3.29 and 31.30).

4,8.1.1.1 Posttest. Transformers and inductors shall be examined to verify that
the protective coating, f1111ng materfal, marking, and case construction are in
accordance with the applicable requirements {see 3.25).

4.8.1.2 Interma). Transformers and inductors shall be disassembled and examined
to verify that the materfals, internal lead wires, interna) mounting, {mpregnating,
potting, and workmanship are in accordance with the applicable requirements (see g.x.
3.4 to 3.4.4.2 Inclusive, 3.5.4, 3.5.5, 3.5.7, and 3,30},
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4.8.2 Solderability {(see 1,6). Transformers and inductors shall be tested 4n
accordance with X.85.7.] or §.8.2.2, as applicable.
4.8.2.1 Solder bath method (for printed circuit terminals). Transformers and
rdance

inductors sRaTT he Lested In acco WwTtRh method 208 of MIL.STD.207. The
following detafl!s shall apply

3. Specral preparation of specimen - Sample units shall not have heen soldered
during any of the previous tests.

b. Number of terminations of each part to be tested - A minimum of two 0f each
type of terminal.

4,8.2.2 Soldering (ron method (for all other terminal types). The test shall be
performed on a7l solder terminals attached to the transtormer or inductor. The
solder shall conform to type S composition of Sn60 of QQ-S-571. The flux sha!
conform to type A or W as appiicable of MIL-F-14256. The iron and solder shall be
applred to the termination. Tinning for free flowing of the solder with proper
wetting shall be evident, The transformer or inductor under test shall remain under
standard atmospheric conditions for recovery for fifteen minytes, before final
measurements are made.

8. Special preparation of specimen - The surface shall be smooth and properly
tinned and the splder terminations shall not have been soldered during any
previous test.

b. Number of terminations - [n accordsnce with 4,8,2.1,
c. Examinations of terminations - In accordance with method 208 of MIL-STD.202.

4 Point of application of soldering iron - 1/4 inch from the nearest fnsulating
material or to one-half the exposed length of the terminal, whichever point
fs closer to the insulating material,

4.8.3 Registance to solvents (see 3.7). Transformers and inductors shall bde

tested 1n accordance with method 215 of MIL-$TD-202. The following detatls shall

apply:
8. The marked portion of the transformer and inductor shal) be brushed.
b. The number of sample units shall be as specified in table V1.
c. Transformers and 1nductors shall be examined for mechanica) damage.

4.8.4 Therma) shock screening and thermsl shock test (see 3.8).

4.8.4.1 Therma! shock screening (when spectfisd, see 3.1 and 6.1.2}. Thais test is
apgli:able only when specified (see 3.1 and 6.1.2] and shall be performed fn the
qualification tests n group 11 and the group A inspection in sudbgroup 1.
Transformers and inductors snall be tested in accordance with method 107 of
MIL-STD-202 except the temperature for step J shall be the maximum operating
temperature for the class. The following details and exceptions shail apply:

8. Number of cycles . The number of cycles shall be as specified (see 3.1 and
6.1.2) but shall be restricted to 5, 10, 15, 25, or S0 cycles.

b. When specified (see 3.1 and 6.1.2), tronsformers snd inductors shall be
continually monitored for continuity during the entire final cycle to verify
no intermittent conditions, Equipment shali be capable of detecting
intermittent gpens exceeding 100 microseconds. The taps of windings need not
be monitored for this test.

€.8.4.2 Thermal shock test. Transformers and inductors shall be tested in
sccordance with method 107 of MIL.STD-202. The tempersture for step 3 shall be the
maximum operating temperatyre for the class., The following details and exceptions

shall apply:
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a. Test condition - A, except 10 cycles.

b. After cycling - transformers and tnductors shall be examnined for evidence of
Teakage and other visable damage.

heat (see 3.9). Transformers and {nductors shall be
.5.4, &3 applicable.

4.8.5 Resfstance to solderin
tested in accordance wit .

4.8.5 1 Solder bath method (for printed circult termingis). Transformers and
inductors shall pe tested in accordance with method 210 of ﬂlL $T0.202. The
fcllowing detatls shall apply.

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

b. Depth of {mmersion {n the molten solder - To a point 1/4 {ach froe the
nearest insulating mater(al or to one-nalf the exposed length of the
terninal, whichever point s closer to the tmsulating matertal.

¢. Test condition - A {350°C ¢10°C; tfmmersion, 3 *1/2, -0 seconds).

d. Examination after test . The transformers and inductors shall be visually
eximined and there shall be no seepage of the fmpregnant, loosening of the
terminals or other mechanical damage. The windings of transformers or
{nductors shall be checked for continufty. The transformer or {nductor shall
rematn ynder standard atmospheric conditions for 15 minutes before fing)

measurements are made.

4.8.5.2 Soldering 1ron method (for al) other terming)l types). The test shall bde
performed on 2 50 [ ranstormer or fnductor. The
solder shall conform to type S composition of Sn60 of QQ-S-571, The flyx shall
conform to type A or W as applicadble of MIL-F-14256. The {ron and solder shall be
applied to the terminatior Tianing for free flowing of the solder with proper
wetting shal)l be evident. The transformer or inductor under test shall rematin under
standard stmospheric conditions for recovery for fifteen minutes, defore fina)
Reasurements are made.

4. Speciel preparation of specimen - The surface shall be smooth and properily
tinned and the solder terminations shall mot have been soléered durimg any
vrev}$ﬁ§ test.

T A AY
b. Examinations after test - In accordance with ¢.8.85.1,

€. Point of application of soldering fron - 1/4 fnch from the nearest insulating
siterial or to one-half the exposed length of the terminal whichever point is
closer to the insulating matertal.

4.8.6 Terminal strength (see 3.10). Transformers and taductors shall be tested as
specified Tn T.B.5.1 to 4.8.5.3.¢ Tnclusive, &s applicable. After each test, the
terminals shall be exsmined for loosening and rupturing, and other wechantcal damage.
Unless otherwise specified, 211 terminals on each test somple sha]) be subjected to
the following tests, up to a maximum of four {dentical terminals per sample.

4.6.6.1 P,

4.8.6.1.,1 Sol{d-wire and 1nsu\|ted wire Iead terminals (other than

terminals). ransformers an es
-3T0-202. The following detalls shn!] app\y'

rinted circuit

8. Test condition . &A.

b. Points of measurement - A force shall de applied in the direction of the axis
of termination and shall be incressed gradually until the magnitude specified
in table X ts reached gnd shal) de maintatned for a period of 5 to 10 seconds.

4.8.6.1.2 Solder terminals. Transformers and inductors shall be tested {0
accordance with method Z11 of MIL.5TD.202. The following detefls shall apply:
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s. Test condition - A,

b. Points of measurement - A force s specified 1n table X shall be applied to
each terainal at the potnt where the lead from the external circuit connects
to ft. The force shal) be gpplied tn the weakest direction of the terminal,
and shall be tncreased gradually to the specified magnitude and shall be
seintained at that value for 2 period of 5 to 10 seconds.

TASLE X, Pull,

jiross-sectional area of electrode st 1tsl 1
| smallest point at which 1ead from | Force |
| externs) circuit connects i |
] 1 1
z Circular mils } Pounds

| 2,000 « « « « - - « e A
} 32,000 « - o 4 0 4 4 n v e ca . } 5.0 :

4.8.6.1.3 Printed circuit and pin-type terminals (see 3.5.2.2)., Transformers and
inductors sha secureness 1n accordaence with method 211 of

MIL.STD-202. The following detai! and exception shall apply:

4. Test condition - A.

b. Applied force - Terminal secureness shall be tested by gradually applying a
force of 2.0 pounds to each pin terminal tn the direction of the axis of the

termina) as shown on figure 3.

FORCE

FIGURE 3. Direction of force to be applied to each pin on the unit,

4,.8.6.2 Twist or bend,

4.8,6.2.1 Solid-wire Yead tera1n|ls {other than
Fo\lowing the test spec . ransformers an nductors sha e tested

in accordance with method 211 of lIL sro 202. The following detafl and exception
shall apply:

a. Test condition - D,

b. Application of torsion - The body of the component part or the clamped termi.
nal shall de rotated through 360 degrees asbout the original axis of the bent
terminal, in 2lternsting directions, for a total of five rotations, at the
rate of approximately 3 seconds per rotation.

4.8.6.2.2 Flat solder terminals. Any terminal that shows permanent deformation
greater than TS degrees of the metal portion of the termina) in the terminal-pyll
test specified in 4.8,6.1.2 shall be tested in accordance with sethod 211 of
MIL-STD-202. This test does not apply to terminals that show permanent deformation
but are not designed to be bent 45 degrees. The following detail end exception shall

spply:
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a. Test condition - B,

b. Number of bending ocperations -~ Five times through an angle of 90 degrees (45
degrees each side of center).

4.8.6.3 Torque.
4,.8,6.3,]1 Screw.thread terminals, Transformers and inductors shal) be tested in
accordance wiTh method 2711 of WIL-5TD-202, test condition E.

4.8,6.3.2 A)Y other terminals., All other terminals shall be subjected to the
torque specified in metho of MIL-STD-202, test condition E. The torque for a
terminal with & nominal dismeter greater than 1/2 inch will be 160 ounce-inches
torque shall be appiied to the terminal at the point where the external lesd wires
normaliy connect to 1t. The motion shall be applied clockwise and counterclockwise
in & plane perpendicular to the axis of the terminal, The equivaient diameter i
equal to two times the distance from terminal center to point pf wire connection
after maximum permanent deflection due to the pul)l test as indicated by the examples
shown on figure 4. The equivalent diameter for “hook" type terminals is the diameter
of the wire from which the terminal ts formed.

The

N PERMANENT
DEFORMATION

EQUIVALENT DIAMETER = 2r

FIGURE 4. Examples of determination of equivalent diameters,

4.8.7 Sea) (grade 4) (see 3.11 and 6.15.13}. Transformers and {nductors shall be
tested in accordance with §.8.7.1, #.8.7.¢, or 4.8.7.3, as applicable. Any
transformer or inductor which shows evidence of leakage may be given remedia)
treatment. After completion of the treatment, the seal test shall be repeated as
evidence that such remedial treatment {s adequate. A1l other units in the lot which
have been given similar satisfactory remedial treatment shall be acceptable.

4.8.7.1 Liquid-filled units. Transformers and inductors ghall be heated in an
oven maintaTned at 2 temperature equal to or not more than 5 C greater than the sum
of the specified maximum ambient temperature and the a)lowable temperature rise [see
3.1 and €.1.2), for not less than 3 hours for transformers or fnductors welighing 20
pounds or lYess, and for not less then 6 hours for transformers and fnductors weighing

over 20 pounds.

4,8.7 2 Gas-filled units. Transformers and inductors shall bde tested in
accordance with method 11¢ of MIL-STD.202. The following details shall apply

3. Test condition letter - (.

b. Leakage-rate sensitivity - 10-8 atm cnd/s,

€. Procedure 1V, as specified (see 3.1 and 6.1.2), test for gross leaks as
specified in 4.8.7.3.
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4,8.7.3 A)) other uynits. Transformers and {nductors shall be immersed for 2 to 3
minutes 1n § Bath of water {or other snitagle Tiquid gf no greater density or surface
tension) maintained at o temperature of 85°C ¢5°C, -0°C. The teapersture of the
transformer or inductor shall not exceed &0 C at the time of fmmersion. {Or when
specified, see 3.1 and 6.1.2, the following alternate test may be used; the
transformers or inductors shal) be immersed in s container of water containing
approximately | percent wetting agent such as Aerosol which shall then be placed in 3
vacuum chamber., The pressure shall be reduced to 3.4 {nches of mercury and
meintained at this pressure for a per{od of at least 3 minutes.)

voltage (see 3.12 and 6.14). Transformers and

4.8.8 Dielectric withstandin
.8.8.2 when applicadle.

{nductors™shi

4.8,8.1 At atmospheric pressure. Transformers and inductors shall be tested n
sccordance with neiﬁoa JUT of WIL-57D-202. The following detafls and exceptions
shall apply:

a. Magnitude of test voltage - As specified fn table X! for transformer and
{nductor windings not grounded internally. MNowever, where there 15 a high.
voltage center-tap winding and another adjacent winding operated at a dc
potential, the peak voltage that may be present between the windings should
be considered in computing the test voltages. Test voltages greater than
1,000 volts rms shall be applied gradually at a rate not exceeding 500 voits
PRS per second.

TABLE XI. ODielectric withstanding voltage at
atmospheric pressure.

I Working voltage 1/ Kas test voltage (&t (b I
} - to 32 {nches of mercury) |

1}
| <80 - - - .| 100 {
I »50 to 100 imc) - -| 300 |
| >100 to 175 $ncl- .| 500 {
| >175 to 700 Ymcl- -12.B x working voltage |
= »700. - - -:l.l x working voltage, *1,000 :

1/ The working voltage 1s defined as the mazimum
fnstantaneous voltage stress that may appear under
nermsl Fated operation across the Insulation being
considéred. This fnsulation may be between windings
or between 2 winding and the case or core.

b. Nature of potential - AC.

¢. Duration of application of specified test voltage - Minimua of § seconds for
quality conformance inspection, 1 minute for qualification inspection.

d. Points of applifcation of test voltage:

(1) Winding to case or core - Between each winding and the case or core
with all windings not under test grounded to the case ({f cased) or te
::e ngr=;1’lount1ng neans ({f uncased) and to the core (1f accessible)
e! . - L]
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{2) Between windings - The voltage shall de applfed between esch winding
and each of the other windings with 31! windings not under test
grounded to the case (if cased) or to the norsal mounting means (¢
uncased) and to the core ({f accessidie), These tests need not be made
if the winding-to-case or -core test voltage of elther winding under
consideration s equal to, or greater than, the winding-to-winding test
voltage. The method used to perform the between-windings
dielectric-withstanding voltage test shall consist of two sources of
test voltage, so proportionated and phased, that the winding-to-winding
test voltages shall be according to table XII. One terminal of each
source shall be grounded to the case (if cased), or to the normal
mounting means ({f uncased), and to the core [{f accessible), The test
voltages applied shall not exceed the test voltages required for each
of the windings to ground, and shall be applied so that the required
test voltage appears between the windings., Myltiple-section windings
designed for operation only in series or parallel shall be considered
as 2 single winding. In no case shall the test voltage applied between
the windings exceed the sum of the test voltages for each of these
windings to the case {1f cased) or to the norma! mounting neans {if *
uncased), and to the core {1f accessible).

e. Nigh voltage source shal) have & minimum of 1 kilovolt-ampere capacity for
voltages over g kilovelt.

f. Examination during and after test - Transformers and Ynductors shal) be
exgmined for evidence of srcing, flashover, breakdown of insulation, and

damage.

4.8.8.1.1 For special desi;ns. Transformer and inductor windings internally
grounded or having any part of the winding designed for operation at or nesgr ground
potential shall be subjected to the induced-voltage test or a combination o the dc
dielectric withstanding voltage on the Tow-voltage terminal to?ether with induced
voltage, as apnlicadle (see &4 8 0) Hindings with special dielectric festures (e 5.,
graded insulation) shall de sudbjected to the test voltage specified (see 3.1 and
6.1.2), or to the induced-voitage test (see 4,8.9)., Dielectric withstanding vo)tage
tests for pulse transformers shall be as specified (see 3.1 and 6.1.2),

4.8.8.2 At barometric pressyre. Transforwers and inductors designed for operation
above 10,000 Teet shall be Eos%a! as specified 1a 4.8.8.1 and in accordince with
method 105 of MIL-ST0-202. The following details and exceptions shall apply:

a. Test condition or altitude in feet if below 30,000 feet - As specified (see
3.1 and 6.1.2).

b. Magnitude of test voltage - As specified in tadle X1l. A greater potential
B2y be used at the option of the supplier.

TABLE YI1. Ofelectric withstandSng voltage at
arometric pressure.
Working voltage 1/ Test voitage
l Yolts Volts, ras '
|
! ¢80 - < . - | 100 !
| T >80 - « - - | 300 or 1.25 x working |
| | voltage: whichever {s |
| | greater I
L | J
1/ The working voltage is defined as the maximym

tnstantaneous voltage stress that may appesr
under norma) rated operation across the
tnsulation being considered, This dinsulation
miy be between windings or between & winding and
the case or core.



Downloaded from https://www.everyspec.com

MIL-T.27E

c. Exanination during and after test - Transformers and inductors shall be
examined for evidente of arcing, flashover, breakdown of tnsulation, and
damage.

4.8.8.2.1 For special desfigns. When the {nduced.voltage test s used (see
4.8.8.1.11, 1% sﬁc‘! be performed at an stmospheric pressure equivalent to the
altitude for which the transformer or inductor is rated, and the test voltage shal)
be sufficient to coause 125 percent of rated voltage to appear 2cross the winding (see

3.1 and 4.8.9).

4.8.8.3 At reduced voltage. Transformers and {nductors shal) be subjected to the
dielectric.withstanding voltage tests specified in 4.8.8.]1, except that the test
voltages shal) be 75 percent (65 percent for 11fe test) of the valuec shown in table
X11 and shall be applied for a period of 5 seconds.

4.8,9 Induced voltage (see 3.13) (this test s applifcadle when any winding has a
rated voltage in excess o volts rms}. ransformers an nductors sha e
SubJected to the tests speciflied In £.B8.9.) through &4.8.9.3, as applicable (see
6.7). During thts test, the transformers and inductors shall be examined for
evidence of continuous arcing, breakdown of fasulation, and abrupt changes in the
input current. Means shall be provided to indicate fluctuations of dnput current or
changes in Q, as applicadle.

4.8,9,1 A1l transformers and inductors except pulse, sonar and saturatin

power (see J.T an L 1.7, ransformers an ec LR
volTage su cien 0 Cause twice the rated voltage to appear across any winding,

The test voltage shall be applied to any winding. Windings should be grounded as
they would be in service. The test frequency shall be as selected by the
manufacturer and shal) be remote from any resonant frequency. The test potential
shall pe applied for 7,200 4200 cycles, or 5 t1/2 seconds, whichever {s greater for
qualification testing. For quality conformance inspection, the test potential shall
be applied for 5 2 1/2 seconds.

4.8.9.2 Pulse and sonar transformers and inductors. A test pulse voltage shall be
applied for I minute to any winding at the specified rated repetition rate (see 3.1
and 6.1.2) sufficient to induce a voltage across any winding detween 25 and 50
percent of the rated pulse width, in accordance with tadle XIlI, and shail be
performed in air. For grade 4 transformers and inductors, this test shall be
repeated for units rated at greater than 10,000 volts at twice rated voltage with the
transformer or fnductor terminals under ofl. At the optiorn of the manufacturer, the
test in atr for grade 4 transformers and inductors may be made at twice the rated
voltage, in which case the second test under ofl will not be required. During the
test, the transformer and inductor shall be loaded as specified and fitted with
specified protective devices (see 3.1 gnd 6.1.2}. The operation of any specified
protective device shall not de a cause for failure. 1In the case of a magnetron load,
4 resistance equivalent to the static resistance of the magnetron can be used.

Induced voltage for pulse apd sonar
ranstormers and inductors.

TABLE XIII.

T Rax v61{|?e rating on Tnduced voltage

Inighest voltage winding

|
|
|
1 1]
| < 10,000 - - - - - - |Twice rated voltage |

{>10,000 to 20,000 1ncl. -11.666 x rated voltagel
1>20,000 to 35,000 {ncl- -:1.333 x rated voitage:

4.8.9.3 Saturating core power transformers. Saturating core power transformers
should be tested at the 11|§t of thelr Tinear characteristics, using sine wave power
sources &t twice normal operating frequency. The test voltage shal) be appifed to
any winding sufficient to cause twice the norma) peak-to-peak voltage appear across
any winding.

4.8.10 Insulation resistance (see 3.14). Transformers and inductors shall de
tested in sccordance with method 302 of RIL-STD-202. The following details and
exceptions shall apply:
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. Test condition B for qualification Inspection; and dc test potentials from
SO0 volts to 1,000 volts for quality conformance ingpection. HWowever, for
quality conforaance inspection, rejection shal) be dased on measurements made
at 500 volts. For both qualification inspection and quality conformance
fnspection, the test voltage will be 10D volts {f the working voltsge is less
than 175 volts and 50 volts {f the working voltage fs less than 25 volts.

b. Points of measurement.

(1) Winding to case or core - The potential shall be applied between each
winding and the case or core with a)) windings not under test grounded to
the case (1f cased) or to the normal mounting means ({f uncased) and to
the core {1f accessiblel.

{2) Between uind1n?s (for grade 5 units when mounting brackets or core are
not accessidle] - The potential shall be applied between each winding and

al) other windings connected together,

The measurements shall be made at any temperature above 20°C and at alblcnt
roos humidity, but rejections shall be based on measurements made at 25 C
+10°C, -5C and at & relative humidity not greater than 80 percent.

4,8.11 Electrical characteristics (see 3,15}, The electrical charscteristics
shall be deterained Dy the tests specified herein, as applicable (see 3.1, 6.1, and
6.14.11). Electrical) tests inclyded herein do not embrace 41) of the electrica)
tests that may be requested.

4,8.11.1 No load. Rated voltage at the frequency or frequencies specified (see
3.1 and 6.1.7T shal! be applied to the primary with the secondsry or secondaries open-
circuited. The following sha)) be determined
d. No-load ras current {(lI,y).
b. No-load power (Pp1).

t. Primary-tap and secondary ras voltages,.

(v, - v,)
d. Center-tap voltage unbalance {n percent » -1-77-3- x 100
R ) o)).‘
The volitage unbalance shall be computed: Vi and Yz are the voltages of u«~4ﬁ’

each part of the winding, and vy » V.

4.8.11.1.1 For vidrator or invertor transformers. The transformers shall be
connected to ac sources a ¢ specitied Trequency and voltage (see 3.1 ond 6.1.2),
The following shall be determined:
a. No-load true rms current [(I,q).
b. Primary tap and secondary true rms voltages.

c. Voltage unbalance (when applicable) using the method specified in 4,8.11.14d.
4.8.11.2 Rated load.

4.8.31.2.1 Unrectified outputs. Unrectified output secondary veltages shall be
mcasured with the transtormer primary excited st rated voltage at the specified
frequency (see 3.1 and 6.1.2), and with roted rms Joad currents flowing in the
secondary windings,

4.8.11.2.2 Rectified outputs. Rms voltages at the secondary terminals shall be
measured with The transformer primary excited at rated voltage at the specified
frequency, and with rated dc current flowing from a specified rectifier and filter in
¢ resistive load (see 3.1 and 6.1.2).




Downloaded from https://www.everyspec.com

. MIL.T-27E

4 8,11.2.3 Fpr vibrator or inverter transformers. The vibrator or {nverter
transfaormer sha ¢ teste n the circull or simutated circuitry for which it g
designed. The transformer primary shall be excited from the gpecified source. The
secondaries shall pe ltosded as specified. The following shall pe determined.

8. DC input voltage and current.

b Secondary true rms voltage and current, or dc voltage an? current as
appliceanle.

C. Operating frequency and waveform characteristics (when specified],

4.8.11,3 DL resistance and resistive unbalance., The dc resistance of the windings

shall be measured at, or corrected to 20°C. The resistive unbelance of center-tapped
{R, - R,)
windings in percent -l-r-z- x 100 shal) be computed.
1

Rl and Rz are the resistances

of each part of the winding, and Ry 1R2° For resistances under 1 ohm, measurements
shall be mage with a Kelvin bridge or egquivalent.

4.8.11.4 1nductance and 1nductive unbalante. The Inductance of the windings shall
be measured 3t the specitired test voitage and frequency with the specified dc current
applied (see 3,1 and 6.1.2). The {nductive unbalance of center-tapped windings in
(Ly - Ly
percent ik T 8 1 180 shal) be computed. L and L are tnductances of each part of
L 1 2
1

the winding, and 9 _>_L2.

4.8.11.5 Harmonic distortion. The transformer shal) be terminated i1n its proper
source and load impedance. K sine-wave voltage of specified frequency shatl be
applied such that tne specified output conditions sre schieved and the tots! harmonic
gistortion shali then De computed or measursd [see 3.1 and 6.1.2).

4.8.11.6 Primary impedance (for qualificetion and first article tnspertion only).
Transformer primary Imp e measured w a1l normally
Toaded with their specified impedances, and with specified dc currents fiowing in the
windings. Tne resistance and reactanze looking into the primary shall be measured at
the specified fnput frequency and voltage by a dridge or equivalent method approved
by the Government (see 3.1}.

4.8.11.7 Frequency response. Using the circuit shown on figure 5, with the
specified values of impedance, sufficient EMF from the source of the specified
reference frequency should be applied to present the specified voltage across the
load {mpedance. KXeeping the source EMF constant, the output voltage is then measured
st the specified frequencies (see 3.1 and 6.1.2). The rated dc currents shall flow
through the windings. The measuring device shall be s vecuus.tude voltmeter or
equivalent {nstrument having high-impedance fnput circuit. The same type of
ifnstrument shal) be used to measure the source EMF and the output voltage., Frequency
response, {n decibels (dB), may be determined for each instrument as follows:

t
48 - 20 109!‘

r

Mhere:
Er = reference output voltage,
€¢ = output voltage 2t any sther frequency.

A freguency spectrum fnstrument may be used &8s an alternate method of test.

4.8.11.8 Ingtertion 10ss. Yransformers shall be tested in accordance with
4.8.11.8.1 of T.B.11.0.¢C, s specified (see 3.1 and 6.1.2).

4.8.11.8.1 lnsertion loss, for equa) finput snd ovtput impedance, Using the
circuit shown on figure b with 4 constant voltage, tg, across the generator, the load
voltage, with and without the transformer in the circuit, shall be measured st the
spcci?!oo frequency {see 3.1 and 6.1.2). The Insertion Yoss in d8, shall be
eslrulnted neing the following formula:
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SOURCE
IMPEDE NCE
-_—i—- Zg | , 1
E ! z Yo outpuT
s , L {LoAD

TRANSFORMER

FIGURE 5. Frequency response circuilt,

™
[

I.L. « 20 log,,

~1

Where.
I.L. » Insertion loss (1n 4B) with {Eg « Ey) constant

£y = Voltage with the transformer not in the circuft at the specified
frequency

£2 = Load voltage with the transformer in the circuit at the specified
frequency

4.8.11.8.2 |Insertion loss for unequa) Ynput and output impedance. The insertion
1oss shall be deternined as above us ng ¢ test circuy gure 6. The insertion
Toss shall be calculated using the foliowing formula:

£
1.L. = 20 Yog,, ,f * 10 Yog,, 7,
L
Where:

1.L. = Insertion Yoss (4n d8B)

Constant voltage across the generator

ty
EL « Load voltage with transformer in circuit

Ig « Source fmpedance (to match the reflected input design impedance)

L = Losd impedance.

4.8.11.9 Self.resonant frequency. Unless otherwise specified (see 3.1 and 6.1.2)
the self-resonant Trequency S§l11 Ee deterained as follows, using the test circuit
shown on figure 7. Starting at the lowest frequency within the specified frequency
range, the frequency shal) pe increased and the VIVM or equivalent observed for
voltage dip. The frequency at which the minimun dip occurs shall be recorded as the

self-resonant fregquency.

4.8.11.10 Couplin units (multi-unit transformers and $nductors). With eny
one of the units energized, os spec , & ¢ geometric-mean trequency of the
specified frequency range, the voltage induced in the highest voltage or {mpedance
winding of any other unit shall be measured (see 3.1 and 6.1.2).
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&9,

DPDY

is
'Y 3
T - 7,
! ¢
TRANSFORMER

| o

o

FIGURE 6 Typical measurement circuit for insertion loss

. . j,v‘%ﬁ‘
wh (fl\’

SOURCE e
J PRIMARY SECONDARY (NO LOAD)

VIVM

FIGURE 7 Measurement of SRF.

.
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4.0.11.11 Electrostatic shielding. With a1l windings short-circuited and those on
the sone side‘ET'TFT'?TF?T?ETTTTT?'gh1e1d connected together, using the circuit shown
on figure B the voltage of the signal generator at the speciffed frequency (see 3.1
and 6.1.2) shall de set to give a definite {ndication on the detector, with switch
°S" .open. Mith switch "S" closed, the generator voltage shal) be increased so as to
yield the same indicstion on the detector, and the ratio of the generator voltages
shal) be computed. The detector shall have a minisum input impedance of | megohm,

lpfista
| |
BRI

{ i

| |

| n§

3 e !

d | J_’
| .

| 1;7 !

| |; |

. R
)

| ] |
! !

! D) ng ;

i
S
SIGNAL DETECTOR

GENERATOR I

FIGURE 8. Electrostatic-shielding circuit

4.8.11.12 Magnetic shielding. The transformer or inductor shall be placed in the
approximate center of a ReT-Eoitz structure (see 6.7), consisting of two test cofls
placed cosxfally ] foot apart and connected fn series afding. Each cof) shal)
consist of 1,500 turns of 0.00795-1nch diameter (ANG stze 32) wire, wound on a cofl
form having a radius of 1 foot and a length of 1 inch. A 115.volt, 60 Wz alternating
voltage shall be applied across the series.connected cofls, the transformer or
fnductor shall be rotated unt!l the voltage across the highest voltage or highest
fmpedance winding 1s 2 maximum, and this value shall be noted. The detector shall
have 2 minimum fmpedance of | megohm,

€.8.11.12 1 Alternate test. The specimen under test shall be energized and the
external field Shall be measured by & suitable probe.
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balance at low levels (-20 to -80 dB m balance). Using the

4.8.11.13 C(Center-ta
] un dTculate the

circuit shown on
48 bdalance from:

R
48 « 20 Yog rz“"ﬁg
"

An alternate method may be used for center-tap balance by substituting a ratio
transformer for Ry and R? on figure 9. Ly and Ly will ther replace Ry and
R tn the formula for calculating the dB balance,

]

- +

FIGURE 9. Center-tap balance

4.8.11.14 Polarity, With the transformer windings connected in serfes as
specified (see 3.1 and §.1.2), and with a voltage applied to one of the windings,
comparison shall be made between the sum of the voltages across individual windings
and the voltage across the series of windings. Any other suitable method of

determining polarity 15 permissible,.

4.8.11.15 Storage factor. Storage factor (Q) shall be measured under the
conditions specified (see 3.1 and 6.1.2).

4.8.11.16 Mave shape. With the source and Yoad conditions as specified (see 1.1
and 6.1.2), the wave shape of the output shall bde determined.

4,.8.11.17 Turns ratio or voltage ratio (as specifled). The ratio shall be
determined by the voltmeter method or any other suitable means,

4.8.11.18 Phase shift., The phase shift in electrical degrees attributable to 2
transformer sRall De measured by a phase shift meter or other suitable methods.

4,8.11.19 Short-circuit test (for qualification or first article Inspection oniy).

With the secondary win urn, age applie
be adjusted until the secondary is carrying rated current. The primary power fn
watts shall then be measured.

4.8.11.20 Capacitance (when specified [see 3.1 and €.1.2)). Transformers and
inductors shaTT Be tested Tn accordance with method JUS of WIL.STD-202 for

distributive or winding to winding capacitance as specified (see 3.1 and 6.1.2).

a. Test frequency - As specified (see 3.1 and 6.1.2).

b. Magnitude of polarizing voltage - As specified (see 3.1 and 6,1.2).
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4.8.12 Temperature rise (see 3.16]. Unless otherwise specified (see 3.1 and
6.1.2), the temperature-rise test shall be performed on transformers rated at more
than 0.8-watt sverage outoput, and on inductors for which the product of the dc
resfstance and the square of the rated current is more than 0.2 watt. The
temperature rise of each winding shall be based on the change-in-resistance method

and shall be computed by the following formule-

o1« B e e 23005 . (1)
Where

8T « Temperature rise {in "C) above specified maximum ambient temperature
[see 3 1 and 6 1.2).
R « Resistance of winding (in ohms} at temperature (T + 7).

r = Resistance of winding (in ohms) at temperature (t).

t s Specified §nitial ambient temperature (in °C),

T = Maximum ambient temperature (fn 'E} at time of power shutoff. (7) shall
not differ from (t) by more than S5 (.

The transformers shal) be conditioned for at least B8 hours at temperature (t) in a
location free from drafts before resistance (r) {s measured. For transformers, rated
voltage shal) be applied to the primary with the specified 1oads across the
secondaries {see 3,1 and 6.1.2)., For inductors, rated dc and ac current shall be
applied to the windings. Transformers or {nductors shall be operated until two
consecutive resfstance readings on the highest resistance winding, taken 30 minutes
apart, are the same 1f the power {s required to be shut off, the resystance
measurements (R) shall be made 23 soon as possidble. The transformers and inductors
shal) then be examined for evidence of physical damage. At the option of the
supplier, the test may be performed at 60 H: for transformers rated at 50/60 H:z
provided that the primary voltage is {ncreased to 1.2 times the rated voltage and the
secondary currents are maintained at rated current. \Uniess otherwise specified (see
3.1 and 6.1.2) method 1 shall be used.

4,8.12.1 Method 1.
4.8.12.1.1 For smal) units (units that will clear each wall of the cabinet by a

minimum of 8 inches when supporte nches above ¢ dase). ¢ transformers or
Tnductors shall be supporfes Th the test CADIDEL Dy Means Of low-thermsl-conductivity
tleats 3 inches in height. The samples shall be shielded from forced convection
afr-currents and from direct therms) radiation. The cadinet dimensions, fnsulation,
afr circulation, and all other factors influencing the thermal capacity shall be such
that the ambient temperature does not increase more than 5 degrees during the
determination.

4.8.12.1.2 For large ynits, Transformers or inductors with dimensions in excess
of 8 x 8 x 13 Tnches shal] be supported by means of low-thermal-conductivity cleats 3
fnches {n height, and shal) be tested under standard test conditions {(see 4.4) in
sti11 air.

4.8.12.2 MWMethod 11. Transformers and inductors shall be tested as specified in
4.8.12,1, except that the unit shall be mounted on brass spacers (according to the
sounting-screw size) as specified in table XIY. The brass spacers shall be connected
to a stee) plate 125 inch thick and Jarge enough to cover the bottom of the test
enciosure within 2.00 inches on each side. For tests on large units, this plate
shall be 2-feet square. When the mounting surface area fs grester than 1 square
foot, & 4-foot square plate shall be used. The brass spacers shall be tapped and
shall be in intimate contact by threaded connections with the steel plate and that
part of the case which normally rests on the mounting surface.
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TABLE XIV. f®rass spacers for temperature-rise test.

T “Rounting- 1 Prass spacer f
i screv stze : (diameter and Yength }
T T [
| | Inches |
| | |
| 138 - - - .. | .38 x 3,00 |
| Y Y R | .56 x 3.00 |
i 190 - - o o o .69 x 3,00 {
i 250 - - o . o .81 x 3,00 |
| 375 - - o o o] 1.62 x 3.00 |
: 500 - - - . ] 1.75 x 5,00 |

| ]

4.8.12.3 Method I11. Two transformars or {nductors shall be mounted as speci{fied
tn 4.8.12.2 Ind shall be placed side by side in & duct, with the Tonger sides
parallel to the direction of atr flow supplied by & hlower rated at 50 cudbic feet per
ainute. The blower shall be placed approximately 3 feet from the sample units. The
distance between the two sample units and the distance between the sample units and
the sides of the duct shall be 15 22 percent of the shorter side. Noncombustible
baffles shall be used to adjust the duct to proper sfze. The air tempersture within
the guig,snail be the specified maximum ambjent temperature (see 3.1, 6.1.2, 6.11,
.n‘ Ll L]

4.8.13 Corons discharge (see 3.17). When specified (see 3.1 and 6.1.2), trans-
formers and inductors shall be tested {n accordance with 4.8.13.1 or 4.8.13.2, as
appiicadle. The oscilloscope used for this test shall nave the sensitivity set at
approximately 0.1 volt peak-to-peak per inch and shall have a reasonably uniform
response up to 200 kilohertz. An o0fl-fflled unit may be tested at any angle of
tnclination unless an angle s specified (see 3.1 and 6.1.2).

4.8.13.1 Intrawinding tnsulstion. When gpecified (see 3.1 and 6.1.2}),
transformers an¢ Tnductors shall be tested using circuit )} of figure 10, The coroma
peak test voltage shall be applied umnder pressures equivaient to pressures ronging
from sea level to the altitude specified (see 3.1 and 6.1.2) and shall be 130 percent
of the applicable perak terminal voltage.

4.8.13.2 Interwinding insulation. When specified (see 3.1 and 6.1.2), trans.
foraers and TFZEETB??'?*?TT‘E?‘TE?T:d using circuit 2 or 3 of figure 10, as
appifcable. The test voltages shall be applied under pressures equivalent to
pressures ranging from sea level to the altitude specified (see 3.1 and 6.1.2), in
the same manner as specified for the dielectric withstanding voltage test (see
4.?.8). The peak of the corons test voltages shall be 130 percent of the working
voltages.

4.0.14 Salt spra
Transformers or
KI1L-STD-202.

(corrosion) {(see 3.18). Mhen specified (see 3,1 and 6.1,2).

8. Test condition . B.
b. Salt solution concentration - § percent.

t. Examination after exposure - Transformers and tnductors shall be thoroughly
weshed. The temperature shall not exceed 38 C. The transformer or inductor
shall be placed {n an oven maintatned at 50 C #3 C for a period of 24 s4
hours. At the end of this perliod, the transformers and {nductors shall be
removed from the oven and examined for corroston.

4.0.15 Vibration (see 3.19). TYransformers and {nductors shall be tested in accord-
snce with &, 8.15.1 or &, 8. 15.¢, as applicable.
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4.8.15.1 Vibration, low frequency. Transformers and {nductors shall be tested (n
accordance uTTW'IF!FFi'7UT'FT4hTTS*b-202. The following detatis and exceptions
shall apply.

6. Tests and measurements prior to vibration ~ Not applicadle.

b. Method of mounting - Transformers and inductors shall be rigidiy mounted by
their normal mounting means.

t. Procedure - When specified (see 3.1 and 6.1.2), transformers and inductors
shall be placed in a test chamber and preheated to the specified maximum
ambient temperature for the class (see 3.1 and 6.1.2) plus one-half the
$)lowable temperature rise. Vibration in each plane shall begin 5 minutes
sfter removal from the test chamber,

é. Apparatus:

(1) For transformers and inductors weighing 10 pounds or less - May be
tested on & horizontally- or vertically-vibrating machine. Units which
are normally supported by thefr wire-lead terminals shall be mounted and
s0ldered to rigidly supported terminals, so placed that the length of
each wire-lead terminal shall be approximstely .625 {nch. Units which
are mounted to printed circuit boards, may be supported during vidbration
by cementing the ynits to a vibratfon fixture or restratning the dodies

of the units in casting wax, or other suitgble means.

{2) For transformers and inductors weighing more than 10 pounds - The
sequence of vibration shall be as follows: First vertically, and then
horizontally tn two mutuslly perpendiculsr directions. Two smachines may
be used (one vibrating hortzontally and one vibrating vertically), or a

single machtne may be used which provides for both vertical and
horizontal table motion, or & vertical vibrating machine, at the option

of the supplier,

e. Examinations after vibration - Transformers and inductors shall de examined
for evidence of leakage and physical damage.

4.8.15.2 Vibration, high frequency (when specified). Transformers and inductors
shall be tested Tn accordance uifﬁ wethod 200 of NIL-5T0-202. The following detafls
and exception shall apply:
4. WNoynting of specimens - As speciffed {n 4,8.5.15.1b.
b. Test-condition - D, unless otherwfse specified.
€. Examinations after vibration - As specified in 4.8.15.1e.

4,0.16 Shock (see 3.20). Transformers and inductors shall be tested in accordance
with 4.8, 1571, or when specified (see 3.1 and 6.1.2), §n accordance with 4.8.16.2.
The mounting of specimens shall be as specified in 4.8.15.1.

4.8.16.1 Specified pulse. Transformers and fnductors shall be tested 4n
accordance uiEi method 213 of MIL-STD-202. The following details and exceptions
shall apply:
a. Test conditon - 1, unless otherwise spectified.

b. Exsmimnations after shock - Transformers and inductors shall be examined for
evidence of leakage and physical damage.

4.8.16.2 MHigh-fmpact. Transformers and {nductors shal) be tested in sccordance
with method !U, o!'ﬁ!t-sro-zoz. The following detail and exception shal) apply:

a. Mounting fixtures - Figure "Stendard mounting fixtures for electrica)
controller parts® of method 207,

b. Examinations after shock - As specified ¢n 4.8.16.1b,
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4.8.17 Hind1n, continuity (see 3.21‘. Al) windings of transformers and imnductors
shall be teste or electrical continuity by any suitadle mesns.

4.8.18 lmmersion {(grades & and 5) (see 3.22). Transformers and inductors shall bDe
tested in accorgance with method J04 of RIL-570-202. The following detatl and

exception shall apply:

a. Test condition - 8 (for qualification fnspection for grade 4}); A (for
qualification inspection for grade 5}.

b. After final cycle - Transformers and {nductors shall be washed under runnaing
tap water and dried. After the drying period, transformers and inductors
shall be examined for evidence of leakage and other visible damage.

4.8.19 Moisture resistance (see 3.23). Transformers and inductors shall be tested
in accordance with method 106 Of WIL-57D-202. The following details and exceptions

shall apply:
a. Mounting - On racks.
b. Initia) measurements - Not appliceble.

c. Conditioning - The 24-hour initial drying perfod prior to the first cycle
may be omitted.

d. Polarization - Unless otherwise specified (see 3.1 and 6.1.2), polarization
1s applicadle. The Yo!arixing voltage shall be applied during steps 1 to 6
inclusive, between all windings not connected directly to the core or case,
and the core or case. When the dielectric withstanding test voltage is less
than 100 volts rms, 2 50-volt dc polerfzing voltage may be used. The polar-
izing voltage shal) be posftive with respect to the core and the case.

¢. Loading voltage - Not applicable.

f. Final examinations:

(1) Grade 4 - Upon completion of step § of the fimal cycle, transformers or
fnductors shal) be removed from the hyafdity chamber and shal) be condi-
tioned for a maximum of 8 hours at standard inspection conditions (see
4.4). After this conditioning period, dielectric withstanding voltage
(at reduced voltage), induced voltage, gnd insulation resistance shall
be measured at any temperature above io C and at amdient room humidity,
but rejections shal) be based on messurements made at 25°C +10°C, -5°C
and at a relative humidity not greater than B0 percent.

(2) Grades 5 and & - Upon completion of step 6 of the final cycle, trans.
formers or inductors shall de removed from the husidity chamber and the
overload voltage shall be applied to the units as soon @s possible after
;eaovn) from the humidity chasber; fn no case shall this interval exceed

hours.

g. Visual examination - Transforsers and inductors shall be examined for any
visible damage inciuding corrosion and obliteration of marking.

4.8.20 Overload (see 3.24). The overload test shal) be performed for s period of
48 hours for qualification Inspection. When transformers and fnductors attain an
operating temperature of less than the maxiaus specified for the class during the
temperature-rise test specified in 4.8.12, the asbient temperature for the overload
test shall be increased above that specif!ed to & value that results ifn an operating
temperature equivalent to the maximum specified for the class (see 6.12). The
overload shall be applied as speciffed tn 4,.8.20.1 and 4.0.20.2, as appliceble. AR
the option of the manufacturer, the test may be performed at 60 Wz for transformers
and tnductors rated at 50/60 Hr and at 400 Hz for transformers and inductors rated at
360/400 H2 provided that the primary voltage 15 tncreased to 1.2 times the rated
voltage for 50 Hz units and 1.1 times the rated voltage for 360 Nz units and the
secondary currents are saintained at rated current before applying the overload as
specified in 4.8.20.]1 and 4.8.20.2, At the conclusion of the test, all transformers
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or inductors shall be examined for leakage or other visiblie demsge. Transformers or
inductors shall be sllowed to cool for spproximately 8 hours at standard test
conditions (see 4.4) before any additional tests are performed {see 6.9).

4.8.20.1 Transformers.

4.8.20.1.1 Output of less than 0.8 watt. Transformers rated st less than 0.8-watt
output {except grade ] shall be tested with 112 percent of rated sc and dc voltages
applied, with no 1oad, and at an asmbient temperature equivalent to the maximum
operating temperature for the class. The test shal) not be performed on grade 4

transformers of this electrical rating,

4.8.20.1.2 Output of 0.8 watt or greater, For transformers rated at 0,B-watt
output or greater, the rated voltage at the minimum frequency of the specified
frequency range shall be applied at the rated duty cycle to the primary winding and
with rated load connected to the seccndary to set the Y1oad impedances. The {nput
voltage shall then be rafsed to 112 percent of the rated voltage. When appiicable,
rated dc current shall also be appiied during the test.

4,8.20.2 Inductors.

4.8.20.2.1 Rated power less than 0.2 watt. lnductors for which the product of the
dc resistance and the square of the rated current is less than 0.2 watt (except grade
4) shall be tested with rated ac and dc voltages applied at an amdient temperature
equivalent to the maximum operating temperature for the class. The test shall not be
performed on grade 4 inductors of this electrical rating.

4.8.20.2.2 Rated power 0.2 watt or greater. Inductors for which the product of
the dc resistance ang the square of the rated current is equal to, or greater than
0.2 watt at the minimum frequency at the specified frequency range shall have 112
percent of all rated dc currents and ac voltages applied at the rated duty cycle.

4.8.20.3 Saturable core devices. Saturadble core devices shall be tested as
required by T H.70.7. 7 or §.8.20.2.2, as applicable, except that the load requried

shall be adjusted to 112 percent of rated current output.

4.8.21 Flasmability (grade 5) (see 3.26). Transtformers and inductors shall be
tested 1n accordance .1!? method I1] of WIL-STD-202. The following details and
exceptions shall apply:

4. Point of impingement of appiied flane - One of the lower free corners, so
that the flame 1s just in contact with the transformer or inductor. The
free corners of the transformer or inductor are those corners which are the
grestest distance from the mounting brackets. However,  the flame shall de
applied so that 1t will impinge upon the corner or area containing the
encapsulating compound.

b. Allowadle time for burning of visible flame on specimen - 3 minutes maxioum.

c. Exemfnations during and after test - Transformers and inductors shall be
examined for evidence of violent burning which results in an explosive-type
fire, dripping of flaming material, and visible burning which continyes
beyond the allowadble duration after removal of the applied flame,

4.8.22 Life (see 3.27) (11fe expectancy 10,000 hours). Unless otherwise specified
(see 3.1 and 8.17, transformers with a rated output dissipation less than 0.8 watt
shal) be excited but not Yoaded. Transforamers and ianductors shall be subjected to 5
11fe cycies & week for a minimue of 12 weeks (2,016 hours). Four of the cycies shall
consist of 20 hours during which time the transformers and fnductors shall be
cperated at maxfwum operating temperature for the class, with loading equal to or
greater than rated ac and dc voltages and currents, and 4 hours at room ambient
temperature without excitation. The Fifth cycle of the week shall de 69 hours ot
maximum operating temperatuyre for the class with samples loaded as before and 4 hours
without excitation at room ambient temperature. The electricel test circuit shall be
devised so that an open circuft (see 3.27) or short cfrcuft (see 3.27] during the §
Tife cyclies shall be detected and the time of fafllure recorded. For transforaers
only, the test may be performed with samples loaded back-to-back provided the above
eentioned loading requirements are met. This test may be performed ot any ambient
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tempersture provided that the maximum operating temperature for the class is held
within ¢10°C, -5°C and no drafts or varying air velocities are present. At the
option of the supplier, the test may be performed at 60 Hz for transformers rated at
50/60 Mz and at 400 Hz for transformers rated at 360/400 Hz provided the primary
voltege is increased to st least 1.1 times the rated voltage and the maximum
operating temperature for the class i3 attafned. Upon completion of cycling after 2
sinimun of 12 weeks, transformers and inductors shall be tested for 1asulation
resistance (see 4,8.10), dielectric withstanding voltage [at atmospheric pressurel}
(see 4.8.8.3) usin? 65 percent of inftial test veltage, and induced voltage (see
4,8.9), using a voltage sufficient to cause 1.3 times the rated voltage to appear
across any winding. Samples shall alisc be examined for evidence of physical and

electrical damage (see 6.8),

4.8.23 Fungus (see 3,28), Unless certification 1s provided, transformers and
{nductors shall be tested In accordence with method 508 of MIL-STD-B10 (see 3.1 and

6.1.2).
5. PACKAGING
5.1 Preservation. Preservation shall be leve) A, B, or C, as specified (see 6.1),

§.1.1 Levels A and B,

§.1.1.1 Cleaning. Transformers and inductors shall be cleaned in accordance with
MIL-P-116, process C-1.

£.1.1.2 Drzing. Transforaers and inductors shall be drfed in accordance with
MIL-P-116.

S.1.1.3 Preservative application. Preservatives shal)l not be used.

5.1.1.4 Unit packs, Transformers and inductors shall be individually unit packed
{n accordance with the unit pack requirements of table XV heretin, insuring
compliance with the applicable requirements of that specificattion.

5.1.1.5 Intermediate packs. Intermsediate packs are not required.

§.1.2 Level C. The level C preservation of tranformers and i{nductors shall
conform to the MIL-STD-794 requirements for this level,

§.2 Packing. Packing shall be Yevel A, B, or C, as specifind (see 6.1).

5.2.1 Level A, Transformers and inductors, preserved as specified in 5.1, shall
be packed Tn accordance with the level A packing requirements of table XV. Closure
end strapping shall be in accordance with the applicable container specification
except that meta)l strapping shall conform to 0Q-5-781, type 1, finish A.

$.2.2 Level B. Transformers and fnductors, preserved as specified 1n 5.1, shall

be packed Tn accordence with the level B packing requiresments of table XV . For
fidber board containers, the requirements for box closure, waterproofing end

reinforcing shall be in accordance with the appendix of the applicable box
specification. MWethod V is required for containers conforni»? to PPP.B-636. For
wood containers, closure and strapping shall be as specified 1n 5.2.1,

5§.2.3 Level L. Transformers and inductors, preserved as specified in 5.1, shall
be packed Tn accordance with the MIL-STD-794 reguirements for this level.

5.2.4 Unitized Yoads. Unitized loads, coamensurate with the level of packing
specified™in the contract or purchase order, shall be used whenever tota) quantities
for shipment to one destinatfon equal 40 cubic feet or more. Quantities Yess than 40
cubic feet need not be unitized. Unitfzed Yoads shall de uniform in size and
quantities to the greatest extent practicable.

§.2.4.1 Level A. Transformers and inductors, packed as specified 1n 5.2.1, shall
be unitized on patlets in conformance with the MIL-STD-147, load type !, with a wood

cap (storage atd 5) positioned over each )oad.
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5,2.4,2 Level B. Transformers gnd inductors, packed as specified in 5.2.2, shal)
be unitfzed as specified in 5.2.4.1 except that weather resistant fiberboard caps
(storage aid &) shall be used in T4eu of wood caps.

§.2.4.3 Level L. Transformers and inductors, packed as specified in 5.2.3, shal
be unitized as specified fn MIL-STD-794 except that conformance to MIL-STD-147 is not

required,

5.3 Marking. In addition to any special or other identification marking required
by the contract {see 6.2), each unit, supplementary and extemior contafner and
unitized Yoad shall be marked in accordance with MIL-STD-129. The complete military
or contractor's type or part nymber, as applicable (including the FSCM), shall be
marked on al) unit and supplementary packs in accordance with the identification

marking provisions of MIL-STD-129.

5.4 Genera).
5.4,1 Exterior containers, Exterior containers (see 5,2.1, 5.2.2, and 5.2.3)

shall de ot a minimum tare and cube consistent with the protection required and shall
contain equal guantities of i1dentical stock numbered ftems to the greatest extent

practicable.

5 4.2 Packaging inspection. The inspection of these packaging requirements shall
be in accordance with £.7.2.

5.4.3 Army acquisitions.

5.4.3 1 Level A and B unit packs. 1In addition to that specified in tadble XV],
containers conforming to PPP-B-366, PPP_.B.676, or PPP.B-636 shall either be weather
or water resistant or opverwrapped with waterproof barrier materials.,

$.4.3 2 Level A and B packing. When the gross weight exceeds 200 pounds or the
container 1eﬁ§fF"'F"T3?*“TF‘T§ x 24 inches or more and the weight exceeds 100
pounds, 3 x & dinch skids (Yaid flat) shall be applied in gccordance with the
requirements of the container specification. Palletization shal) be required when
the containers specified in 5.2,1 and 5.2.2 do not require skids; quantities per
destination exceed efther 2 total of 250 pounds (excluding the pallet) or & volume of
20 cubic fect, and the container size permits use of one of the pallet patterns of
MIL-STD-147. A quantity of containers, packed as specified, except that container
strapping may be omittea, shal)l be placed on a pallet, Yoad type ! conforming to
MIL.STD-147. For Yevel B8, unit contasiners which meet these regquirements wmay be
palletized without further packing. The pallet shall conform to NN-P-71, type 1V,
group ! or 1! woods. The load shall be “bonded” to the pallet by strapping
conforming to QQ-5-781, type I, finish A, or shrink film conforming to L-P-378, type
IV. Stretch wrap in accordance with MIL.STD-147 is authorized for shipments within
the continental United States and for containerized shipments.

6. NOTES
6.1 Ordering data.

6.1.1 For transformers and inductors covered by coordinated specification sheets.
Acquisition documents should specify the fellowing.

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

b. Titie, number, and date of the applicable specification sheet, and the
complete military part number {see 3.1),

€. MWhether hardware is required for screw terminals or for stud mounting or
both (see 3.5.2.4 and 3.5.3).

d. Levels of preservation and packing required {see 5.1 and 5.2},

e, If special or additional identification marking 1s required (see 5.3).
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6.1.2 For transformers and inductors not covered by specification sheets.
Acquisition documents should specify the following.

Title, number, and date of this specification.

Type designation covering the grade, class, family, and envelope and mounting
dimensions (see 1.2 to 1.2.1.5, {nclusive}.

Applicable drawings covering envelope, mounting,weight, and other physical
dimensions {see 1.2.1.5).

When first article inspection {5 performed (see 3.3), the following 15
required:

{1) The Taboratory at which first article {nspection {s to be performed.

{2) Sample, submission of data, and inspection routine, §ff other than that
specified (see 3.3 and 6,3).

Type of terminal (see 3.5.2).

{1) Specifications for pin-type terminals for use with printed circuit and
electron-tube sockets (see 3.5.2.2 end 3.5.2.3).

(2) Whether herdware fs required for screw terminals and detat) requirements
of screw termtnals {see 3.5.2.4),

Whether hardware is required for mounting studs (see 3,5,3).

rhethersthe core is to be grounded to the case or accessible electricaltly
see 3,5.5).

Whether a paint finish s required and 1f it s to be appliied to mounting
surface (see 3.5.6).

Electrical characteristics and tolerances (see 3.15).

NKhether the corona discharge test is required (see 3.17), and {f s0.
(1) Tne acceptable level of corona {see 3.17).

{2) The maximum angle of inciination {see 4.8.13).

(3) Required test circuit of figure 10 (see 4.8.13.1, 4.8.13.2, and figure
10).

Maximum ambient temperature and maximum 2)lowable temapersture rise (see
1.2.1.3, 3.16, and 4.8,12).

Marking (see 3.29),

(1) Additional information for marking of individual families {see 3.29.1 to
1.29.5, inclusive).

{2) Yerminal tdentification 3¢ other than by numbering (see 3.29.6),

Rated voltages, Toads, and tolerances (see £.4.2),

Applicable electrical characteristics (see 4.8.11 to 4.8.11.20, inclusive),
Whether alternate seal test {s required (see 4.8.7.3).

Dielectric withstanding test voltages for the following:

(1) ¥indings with special dielectric features (see 4.8.8.1.1).

{2) Pulse transformers (see 4,8.8,1.1).
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Whether dielectric withstanding voltage test st reduced barometric pressure

e fs applicable, and specify test condition (see 4.8.8.2).

r. Induced voltage-

{1) Frequency range for all transformers and inductors except pulse, somar,
and saturating core power (see 4.8.9.1),

{(2) Pulse repetition rate for pulse and sonar transforsers and tnductors
(see 4.8.9.2).

(3) Protective devices for pulse and sonar transformers and inductors (see
4,.8.9.2).

$. Fungus (see 4.8,23}.

t. Temperatuyre rise:

(1) 1f 4.8.12.1 1s not appticable, whether 4.8.12.2, or 4.8.12.3 f{s
applicabie.

U. Yibration test (see 4.8.15}).
(1) Wnether 4.8,.15.1 or 4,8.15.2 s spplicable.

(2) I1f 4.8B.15.2 §s applicable, the test condition shall be specified {f
other than D.

(3) During vibration test, whether transformers and tnductors are to be
preheated in a test chamber to the specified maximum ambient temperature
fo; tgelflas: plus one-half the allowable tewmperature rise (see
4.8.15.1).

v. Shock test (see 4.8,16).
(1) The test condition shall be specified if other than I.

(2) Whether high impact {5 applicable (see 4.8.16.2).

w. Whether polarization is not applicable during moisture resistance test (see
4.8.19).

x. Llevels of preservation and packing required (see 5.1 and 5.2).
y. 1f special or additional identification marking {s required (see 5.3).
2. MWhether salt spray test is required (see 3.18).

aa. MWhether thermal shock screening 1s required (see 4.8.4.1) number of cycles.

6.2 Qualification. With respect to products requiring qualification, awards will
be made only Tor products which are st the time set for opening of bids, qualified

for inclusion 1n the applicable qualified products Vist, whether or not such products
have actually been so 1isted by that date. The attention of the contractors is
called to this requirement, and manufacturers are urged to arrange to have the
products that they propose to offer to the Federal Government tested for
qualification in order that they may be eligible to be awarded contracts or purchase
orders for the products covered by this specification. The activity responsibdle for
the qualified products 1ist {s Electrontics Command; however, information pertatining
to qualification of products may be obtatned from the Defense Electronics Supply
Center [DESC-E), Dayton, Ohic 45444 (see 3.2).

6.3 First article inspection. Information pertaining to first article inspection
of products covered by this specification should be obtained from the acquiring
activity for the specific contracts fnvolved (see 3.3).

6.4 Envelope and mounting dimensions. Equipment destigners should give first
consideration to using the varlous case configurations shown on figure 1.
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6.5 Dielectric withstanding voltage. Users of transforaers and inductors should
note thit the unitts ﬁave'seeili?iv!ously tested at 100-percent dielectric
withstanding voltages at least one or more times and, therefore, should dbe tested
only at 75 percent test voltage during subsequent fnspections such as during tncoming
inspection by a purchaser. For units with & working voltage in excess of 10 kv,

corons measurements should be considered instead of dielectric withstanding voltage.

6.6 Induced voltage test for inductors. For inductors, the test voltage is
applied directly across the coil.

6.7 Magnetic shielding. The approximate magnetic field strength for the Helmholt:
structure descridbe n 8§.8.11.12 and 11lustrated on figure 11, 15 43.6 oersteds per

peak ampere,

ROTATE FOR max vOLTAGE

TRANSFORMER TO B
CENTERED

EACH COIL CONSKTS OF
1S00 TURNS OF 0CO0785
DA {AWG SI12E 321 WIRE

FIGURE 11. Helmholtz structure for ms tic shielding.

6.8 Overload and 1i1fe tests (method of mounting). Whichever method (), 2, or 3)
of the . same method of mounting may be used for

8
the overloed and 11fe tests at the option of the manufacturer.

6.9 Notes for airborne application.

6.9.1 Laminated phenolics., It is recommended that laminated phenolics not be used
in locations where they would be exposed to heavy electric discharges during normal
operations or under faulty conditions, because of the flammable conditions that might

occur.

6.9.2 Transformer and inductor sizes. Manufacturers should strive to provide the
smallest and Tightest transformers and {nductors.

6.10 Temperature rise {method 111}, Figure 12 15 an example of two units placed
tn a duct Tor method 111 of the temperature rise test. "A" {indicates the longer
side, and "8" {ndicates the shorter side {(gee 4.8.12.3).
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FIGURE 12. Typical mounting of units fbr method 111 of temperature-rise test,

6.11 Ambient temperature increase. Ambient temperature increase for use under
4.8.20 «TTT Be derTved on an assymed linear extrapolation. For exl-p\g. s class R
unit operated under 4.8.12 at an ambient temperature of 70°C with s 20 C tgmperatyre
:;;E)vould be operated under 4.8.20 at an ambient temperature of 85°C (105°C - 20°C »

6.12 Test circuits for electrical characteristics., The actual circuit may be used
for group B electrical Thspection testing in Jleu o1 the test circufts specified
Nerein (see 4.8.11).

6.13 Reduction of dielectric withstanding voltage testing. When the dielectric.
withstanding voltage polentlial required between win nss ] ;reater than that
required between windings and ground, and where there is sufficient insulation ved in
the construction of the transformer or inductor, & reduction of testing may be
sccomplished by specifying a sufficiently high winding-to-ground poteatial so that ft
tacludes the required test potentia) between windings.

$.14 dotes regarding general applications for eguipment designers. The equipment
designer, Dy proper spp e following
paragraphs, can communicate to the transformer or inductor designer of the supplier o
more complete understanding of his requirements and thus realize better equipment
reY{abflfty. This will also prevent the costly overspecification of requirements not
needed for the intended use.

6.14.1 Specificaton sheet transformers and inductors. For any transformer or
inductor requirement, ¢ gpec ets 11sted Tn supplement 1 shoule first be
reviewed and {f uysadble for the requirement, should be specified.

6.14.2 Grades. Grades 1, 2, and 3 have been deleted from this revision, leaviag
grades &, $,-and 6 only. A1) new designs {nftiated and estadblfshed as of and after
the effective date of this specification shal) be either grade 4, 5, or €. Grades ¢,
S, and 6 unfts shall be used in place of grades 1, 2, and 3 units, respectively,
where such units are to be used by equipment manufacturers in newly built equipment
whose specifications originally required grade 1, 2, or 3, HWowever, for the purposes
of supplying spare parts for existing equipments now fn field use grade 1, 2, or )
units may be supplied provided that grade )}, 2, or 3 are so designated on the drawing
or detafl specification for the garticular {tenm and provided that the spare parts are
not military standard 1tems. A1) military standard 1tems supplied as of the
effective date of this spectfication must be grade 4, 5, or 6.

6.14.2.1 Grade 1, Grade 1 units are sealed, metal encased units with separately
fabricated hFaders and terminals. This grade does not include units which are
encapsulated fn a metal shel) with an opening in either end or side of the shel) or
with insulated Yead wire exiting through the metal shell. Grade 1 units do not
:o:fir; the therma) shock, vibration, shock and flameability environmental tests of
adle 1.
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6.14,2.2 Grade 2. Grade 2 unfts are encapsulated, including molded or embedded
constructiond, &nd units with a metal shell, open at one or both ends and filied with
encapsulant material., Grade 2 units do not require the therms) shock, vibration and
shock environmental tests of tadle 1.

6.14.2.3 Grade 3. Grade 3 units are open type and are generally intended for
subsequent potting, molding, or embedment in an assembly with or without component
parts, Grade 3 units do not require the thermal shock, seading, fmmersion,
vibration, shock and flammability environmental tests of tadle J.

6.14.3 Temperature. The class designation in table 1] refers solely to maxiaum
operating temperature and has no relation to types of insulation saterial, Any insu-
Tation material may be used fn any class of transforser or inductor, depending
entirely upon the maximum operating temperature and its associated tife expectancy.
The maxisum operating temperature refers to the maximus asbient temperature specified
for equipment operation plus the tnternal tempersture rise at the time that therm!
stabilfty 1s reached; however, since the temperature rise of audio transformers {s
negligidble, the maximym operating temperature, in most cases, is the same as the
saximun ambient temperature. It should be noted that where the totsl of the
specified maximum ambient temperature and the specified allowable temperature rise
exceeds, by any amount, the maxisum operating tempersture for any givcn class, the
unit must be described by the letter designating the next higher class designation
and meet the requirements thereof,

6.14,3.1 Maximum opersting temperature. The maximum operating temperature is the
seme as the aTTowable genpern%ure rise plus the maximum amblent temperature for the
class, Accordingly, temperature rise 1s the allowabdble temperature differentisl
between the ambient and maximum operating temperature for a given insulation for a
specifjed 1ife. For example, c\,ss R has & maximum gperating temperature designation
of 105°C; this is norma]ly at 65°C ambient plus a 40°C rise, If the temperature rise
was determined to be 30 C, this same transformer could operate in an ambient as high
as 75°C (75°C +30C » 105°C).

6.14.3.2 Temperature rise. Temperature rise is normally measured and rated at ses
Tevel. At hTiEEF‘?T!T!EZ??; the temperature rise wil) increase and should de

compensated for in the equipment design.

6.14.3.3 Ambient temperature. It is not recommended that a higher opersting
smdient temperature Be specified than that to which the transformer or inductor will
actuslly be exposed. To do so may result in a larger and heavier unit than {s
needed. In the sbsence of a specified ambient tempersture ¢n the individun)
document, the following amdbient temperstures may be uged for the temperature rise

test; class Q (65°C), class R (65°C), and class § (85°C).

6.14.4 Envelope and mounting dimensions. Equipment desfgners should give first
constderatTon to using the var‘ous standard case sizes (or envelope and mounting
dimensions) shown on figure 1. The use of standard case sizes results fn lower costs
and faster delivery, since these cases are generally immediately availadble from case
suppliers’ stock and are based on the use of standard laminations, However, when
stze is {mportant, 1t {s often necessary to utilize specta) cores, core materfals,
and improved types of insulation, with resultant higher costs and delayed deliveries.

6.14.4.1 Overspecified characteristics which affect case sfze. The wnraalistic
overspecifying o ] CS can resu arger transformer than
should be required. For this reason, do not specify:

4. Greater than actual power requirment.

b. Lower frequency than actua) requirement.

¢. Lower dc resistance than actual regquirement.

d. Higher dc current than actual requirement.

e. Higher than actual ambient temperature or higher temperature class.

f. Higher than sctual working voltage ({ncluding voltage peaks).
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g. Better regulation {lower percent) than actual requirement.
h. Excessive 1{fe expectancy.

6.14.5 Terminal torque. W¥hen connecting to terminals with extermal screw threads,
care should be taken not to tighten nuts with torques exceeding those indicated in
method 211 of MIL-STD-202.

6.14.6 Working voltage. The working voltage marked on the transformer or {nductor
represents the maximym voltage stress that may appedr, under normsl rated operation,
dcross the insulation being congidered. This voltage 1s bdased on the circuitry with
which the unit {5 associated. The working voltage marking enables personnel testing
the‘:n;ts to determine the correct dielectric withstanding test voltages to be
applied.

CAUTION: DO NOT USE TEST VOLTAGES AS THE OPERATING WORKING
YOLTAGES OF THE TRANSFORMER OR INDUCTOR,

6.14.7 Overload. Transformers and inductors designed fn accordance with this
specificatTon are capable of withstanding an overload of 12 percent for 48 hours.

€.14.8 Altitude rnting. The sltitude rating marked on the transformer or inductor
indicates at the associated working voltages are based on a pressure equivalent to
this altitude. However, the units can still be operated at higher altitudes ¢f the
working voltages are properly derated.

6.14.9 Marking. Detafled marking requirements are indfcated in 3.29.1 to 3.29.6
fnciusive.” Where conditions are such that less fnformation §s required or desired,
such information must be clearly specified {n the acquisition document.

6.14.10 Environmental characteristics. Care should be exercised in specifying
environmenta! test requirements to ifnsure that the ynft should be tested 1n 2 manner
compatible with the environment actually present. Thus, for example, {f the end
equipment s to be shock mounted, sealed, or will include cooling factlities, the
transformer or inductor may encounter a less stringent environment. However, it
should be noted that the effect on 2 transformer or {nductor of the conditions to
which an equipment is subjected, because of position or method of mounting, may be
entirely different from the effect on the ond equipaent as 2 whele.

6.14.11 Electrical characteristics.. Onli*those charscteristics and tolerances
which are pertinent to the particular dasidr should be specified. Normally pertinment
characteristics, arranged by groups of applications, are indicated in the fo?low1nq
paragraphs: (A1l the listed chargcteristics may not be applicable to each design;
also, the listed characteristics do not embrace a1l of the characteristics which may
be applicable).

6.14.11.1 General. \Nhere possible, the associated circultry should be shown for
reference, indicating tube types, and other fmportant component parts, in order to
¢1d in odtaining optimum design.

6§.14.11.2 Power transformers.

a. Nominal primary voltage and possible varfation. (Taps on winding are to be
clearly defined.)

b. Operating frequency range.

c. Secondary rms load voltages with allowadble tolerance st nominal input
voltage and rated Joads.

d. Secondary rated rms and dc load currents and possidle variations,

e. Allowadle regulation - The dasis for regulation should be clearly stated,
t.9., 5 percent to 100 percent l0ad, over temperature range, etc,

f. Electrostatic shielding in accordance with 4,8.11.11, including the minimuw
ratio of attenuation.

s Patarity nf windinge
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Surge conditions and transient peaks.
Corona 1imits should never be specified uniess absolutely necessary.

Capacitive or inductive tnput should be specified 1f used {n a rectifier or
f41ter circuit.

Allowable dc resistance of each winding,

6.14,11.) Inductors.

b.

C.

Rated inductance and required Yimits at nominal rms voltage and frequency,
and dc current,

Allowable dc resistance.

Starage factor (Q) at the specified voltage and frequency.
v

6.14.11.4 Audic transformers.

Source and load fmpedances.

Allowable vartations in primary impedance when operating into rated load on
secondaries at the specified frequency.

Primary and secondaries dc currents.

Frequency response at the specific power level,

Karmonic distortion (percent) at the specified frequency and power level.
Insertion loss at the specified frequency.

Copper efficiency.

Self-resonant fregquency.

Electrostatic shielding tn sccordance with 4,8,11,11.

Magnetic shielding fn accordance with 4.8.11.12.

Polarity.

Phase shift. -

Resistive, inductive, and capacitive unbalances, {f applicable.

6.14.11.5 Saturating core power transformers.

..
hl
c.

Test circuit for fntended use.

Drive transistors.

DC source voltage and range of variation,
Output Yoad currents.

Destgn frequency.

Allowable regulation - The basis for regulation should be clearly stated,
e.g., 5 to 100 percent load over temperature range, etc.

Polarity of windings.
Filter fnput circuft 1f used in rectifier application,

Rise and fsll times, maxinmum overshoot etc., 1f applicabdle.
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6.14.12 Resistance to solvents, If resistaonce to solvents test is not performed,
the manufacturer shall certity that the intended use of the transformer or inductor i
not for printed circuit application.

6.14.13 Seal. Where doudbt exists to the adequacy of the seal, due to emission to
bubbles, an IR test shall be performed and {f Yess than 10,000 megohms sdditional tests
shall be performed.

6.15 Center.tapped secondary A center-tapped secondary is described by the winding
end-to-end voltage with a tap 8t the midpoint (exsmple 3600 VCT),

6.15.1 Center-ta lying unrectified loads. The current refers to
the rms curren ] ) ¢. nless otherwise specified,
the center-tap lesd does not carry the load current (see figure 13.)

o

3000 v CT
40 mA

4

FIGURE 13. C(Center-tapped secondary supplying unrectified loads.

6.15.2 Center-tapped secondar lying rectified loads. The winding current fis
the rms equiveient o e oad current. ts dependent upon the type
of filter used with the rectifier. The type of f{1ter and the dc Yoad current must be
specified. (EXAMPLE Capactive fnput filter, 100 @A dc Yoad.) Unless otherwise
specified, the center-tap lead carries the full dc load current (see figure 14),

0

FIGURE 14. Center-tapped secondary supplying rectified loads.

.

3000 v RMS CT
100 mA

CAPACITIVE
INPUT FILTER

—_—
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6.15.3 Center-tapped avdio transformers:

a. Direct current can flow into the center-tap and divide through the halves of
the winding to provide bias for push-pu)l tudes or transistors., Efther hp)f
of the secondary winding may be used slone. In this case, the impedance will
be one-fourth of the total, or 500 ohms, since impedance s proportionsl to
the square of the turns. The dots at terminals 2 and 3 represent polarity.
(See figure 15).

'°" PRI SECO 'E cY 2k CT

|

FIGURE 15. Center-tappeu audip transformer.

b. In this case the secondary winding {s described as "8,000 ohms spldt.” This
signifies that the secondary 13 composed of two sepsrate windings. These
windings may be connected in serfes (4,000 + 4,000 ohms) for the 8 £ rating or
in parallel for the 2 K rating. The split winding when used in paraliel
performs more efficiently than a comparadle center-tapped transformer of which
only half the winding is used. The dots at terminals 1, 4, and 6 represent
identical polarities. (See figure 16).

I e 04 @
’ r . id ']{\’,
2 K ohms 2 $ 6 g xohms SPLIT
l 5 l
! 5 =

FIGURE 16. Certer-tapped audio transformer (split secondary winding).

6.16 Deletion of families. A number of families have been deleted from this
specification. For replacement purposes, use the following

Present families *Replaced families
03 - & = e e e e e 01, 02, 05, 06, 07, 08, 09, 22, and 54
04 - - « -« - .. .. 07, 09, 53, and 54
20 - - - e e e e e . 51, 53, snd 54
21 ¢ e e e e e e e e 10 through 19, 21. 22 50, 52, and 54
K ] L T T 31 through 35 and §
37 - e e e e e e .--
40 - . - . o e e - - ..-

4 - - - - o s e ... .e-
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t¥here a replaced family appears more than one time, the intended use of the itew
wil) dictate which of the present family codes should be assigned.

6.17 Dielectric withstanding voltage {at atmospheric pressure) (points of
applicatTon of test voltage, winding to case or core), Grade 5 URTts (when
soplicabie] shall Be wrapped TIgRTTy with meta! Tol)] on a3 many surfaces as
practiceble in tieu of a metal case.

6.18 International standardization agreement. Certafn provisions of thls s ecifi-
cation are the subject of international standardization sgreement {NEPR No.
¥hen anendment, revision, or cancellation of this specification is proposed which
will affect or violate the international agreement concerned, the preparing sctivity
will take appropriaste reconcilfation action through internationsl standardization
channels including departmenta) standardization offices, {f required.

6.19 Conditions for use of leve) 8 preservation. When Yevel 8 preservation is
?pec1f1ea {see 5.1.11. this degree of protection should be used for transformers and

nductors under known favorab\e cond1t ons during transportation, storage, and
handling.

Custodians. Preparing activity.
Army - ER Army - ER
Navy - £C
Air Force - 85 (Project 5950.0621)

Review activities:
Army - AR
Air Force - 11, 17, 85
DLA - ES

User activities:
Army - ME
Navy . ML
Air Force - 19

Agent:
DLA - ES
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APPENDI Y
SUBMISSION FOR QUALIFICATION INSPECTION

10. SCOPE
10.1 Tnis appendix details the procedures for sudmissior of samples, with required
data, for qualification testing and approval of transformers and fnductors covered by
this specification. The information contained herein is intended for companies.
20. APPLICABLE DOCUMENTS
This section 15 not applicable to this appendix,
30, SUBMISS:ON

30.1 nuatification of transformers and inductors based on complete testing.

30.1.1 ldentification data required.

8. Type designation of the transformer or inductor described on & specification
sheet. (Transformers or {nductors covered by existing specification sheets.)

b. For transformers or inductors that are comparable with an 1tem covered by an
existing specification sheet and the requirements of which can be added to
the sheet, the information of figure 17 shall be submitted. For transformers
or inductors that cannot be added to an existing specification sheet, 2
complete specification sheet shall be submitted, encompassing the information
required by figure 17, The specification sheet shall be in the format of
exist1n? specitication sheets and shall be suitable for reproduction by the
photo-offset method.

30.1.2 Sample. A sample consisting of eight of each type of transformer or
inductor for which qualification 1s sought shall be subjected to the tests of table
Yi. Four sample units shall be subjected to the inspections of group 1. Eight
sample units which include the four units from group ! shal) be subjected to the
tnspections of group I1. Six <ample units shall be subjected to the {nspections of
?roup 111. The two remaining sample units from group Il shall be subjected to the

nspection of group 1V, Two additional sample unfts will be reguired for group Vv, §f
the fungus test 15 performed.

36.2 Qualfification of transformers and inductors based on similarfty., Only
transformers or inductors which have passed the complete tests of table VI shall be
used as basis for comparison for qualification based on similarity.

30.2.1 Similar transformers or inductors. A similar transformer or inductor is
defined as a transtormer or inductor which when compared to a specific qualified
transformer or tnductor meets the following criterta:

a. Same or Tower class.

b. Same type of external and {nternal mountings: simflar shape; same type of
cns: construction; nominal wall thickness within 25 percent when a case (s
used.

€. Linear envelope dimensions not greater than 150 percent nor less than 70
percent of the corresponding dimensions; tota) volume of envelope not greater

than 250 percent.
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4. To be used at same or Yower operating voltages, and same or lower dielectric
stress per af)l of same fasulation.

e. Same or greater wire sfze (cross sectional area) and same wire coating
saterfal for corresponding windings.

1/ f. Same processing materfal for case, finish, marking.
9. Same processing materia) for potting, insulation, fmpregnating and filling,
h. Ssme grade.
f. To be used at same or lJower altitudes.
J. Seme terminal construction and saterial including {nsulating and gasketing

parts: same or lower terminal strength requirements for the same size
terninals.

k. Same shock snd vibration requirements.

30.2.2 jdentification data required. The data required shall be ¢n sccordance
with 30.1.Tb an at required by Tigure 18 shall also be submitted.

30.2.3 Sample. A sample consisting of 3 sample units of each type for which
qualificatTon Ts sought shall be subjected to the inspection specified in tadle VYII.

1/ This criteria may be compared to any qualified transformer or {nductor.

)

a4



-

¢

Downloaded from https://www.everyspec.com

NIL-T-27C

Identification data {to be completed by manufacturer):

Name of manufacturer

Address of manufacturer

Manuacturer's part number,

Federal supply code assigned to manufacturer
Date of entries completed.

[ N W7 N N

Instructions for use of this form

Enter all information, including numerical values as required by this form, using as your guide
applicable MIL~T-27 scope, requirement, and methods of examination and test paragraphs.
MI1-T-217, specilication sheet, if any, to which the transformer or inductor can be added
MIL-T-217/ . (enter slash number)
[C] This item cannot be added to any existing specification sheet

Type designation (see MIL-T-27, 1.2.1 thru 1.2.1 5) TF

Federal Stock Number (FSN) (check applicable block)

[[] Existing FSN assigned to this transformer or inductor 15 5950-__ - .
(enter numerais)

(] No FaN is presently assigned to this transformer or inductor.

Application of transformer or inductor-
1. Military equipment identitication (Joint Electronics Type Designation System):

{enter identification no.)
2. Military documents (check all applicable blocks and enter information requestad):

[ Technical Order (T.0.) .
Tidentification no.)

[0 Technical Manual (T.M.)

Tidentification ~»
[ Military drawing

TWentication 5o.)

FIGURE 17. Transformer or inductor data sheet.
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In the space below, provide outline drawings in 25 many views as are required to show all of the

principal exterior features of this transformer or inductor including case, mounting and terminal

dimensions 1 and tolerances 2, and terminal identification (see MIL-T-27 figure 1).

1/ Dimensions shall be given in decimal fractions, accurate to three decimal places
2/ State dimensions as nominal value, with tolerances as specified in MIL-T-21, figure 1, and

~ tables and notes thereto

Examples 1750 +3:990.  2.500 +0.016

REQUIREMENTS
Case.
Material (check applicable block): [} Metal.
(] Other.

{specity material)

Nominal weight ams, pounds.
{enter value) lcross out one}

Terminals.
Material
~ (specify)
Type (check apphicable block) [T} Insulated wire leads.
[ Soider termnal [ Pun for printed circuits.
[} Screw thread [] Pan for electron tube sockets.

[0 solid wire lead other than [ speciat .
printed circuit. {specily type)

FIGURE 17. Transformer or inductor data sheet - Continved.
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Check applicable block

[ 4821 [0 4822

Resistance to solvents (see MIL-T-27, 4.8.3), method 215, MIL~STD-202.

Check applicable block.
(3 Applicable. O Not applicable.

Thermal shock {see MIL-T-27, 4.8.4).

Check applicable block
D 10 cycles
D 25 cycles

D other, specify No. of cycles
Resistance to soldering heat (see MIL-T-27, 4.8.5).

Bath 4.8.5 1) Iron (4.8.5.2)
Terminal strength (see MIL-T-27, 4.8.6) method 211, MIL-STD-202.
Check applicable blocks:
Equivalent diameter at croas section as defined in table XI of MIL-T-27
inches.
{enter value)
[ Condition A (pull), applied force (in accordance with MIL-T-27,
table X)
[ 2.0 pounds. [ 5.0 pounts.

[ Condition B (bend)
] Condition D (twist)
[ Condition E (torque)
[ Screw-thread terminals.

Torque. pound -inches.
enter value

Other non-wire, rigid type terminals, if equivalent diameter
is greater than 1/2 inch:

Torque’ ounce-inches:
{enter value)

FIGURE 17. Transformer or inductor data sheet - Continued. \‘
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Seal (see MIL-T-27, 4.8.7).
Check applicable bloek
Liquid Gas Other
, O 4812 0O 4.s.7.2 O 4.8.7.3

Drelectric withstanding voltage test.

Check applicable blocks

[T] At atmospheric pressure (see MIL-T-27, 4,8.8.1),
method 301, MIL-STD-202

Magnitude of test voltage volts, rms.

Termunal identification for applicable test voltage,

[] At barometric pressure (see MIL-T-27, 4.8.8.2). ln accordance

' with 4 8.8.1 and method 105, MIL-STD-202, test condition

(specddy condition letter).

Magnitude of test voltage volts, rma

Induced voltage (see MIL-T-27, 4.8.9)

Checx applicable biock

[0 4.8.0.1 [ ¢.8.8.2
Insulation resistance (see MIL-T-27, 4.8.10), method 302, MIL-STD-202,
test condition B.
Dc test potential volts
{enter value)

Electrical characteristics and tolerances (see 4,8.11 t0 4.8.11.20).

No load

Rated load

Dc resistance and resistive unbalance

Inductance and inductive unbalance

Harmonic distortion

Primary impedance

Frequency response

FIGURE 17 Transformer or inductor data sheet - Continued.

“’
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Insertion loss

Self-resonant frequency

Coupling among units (multiunit transformers
and inductors)

Electrostatic shielding

Magnetic shielding

Center-tap balance at low levels

Polarity

Storage factor
Wave shape

Turns ratio or voltage ratio

Phase shift

Short eircuit test

Capacitance

Impedance
Source

Load
Frequency

Working voltage

Power level

Primary winding
Voltage

Current

VA

Impedance

Secondary winding(s)
Number

Voltage, each

Current, each

Puise electrical characteristics

Other electrical characteristics

FIGURE 17 Transformer or inductor data sheet - Continued.
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Temperature rise (see MIL-T-27, 4.8.12).

Specify values {f temperature rise test is applicable. I I m
Temperature rise degrees C. Methods D D D
Ambient temperature degrees C.

Maximum operating temperature degrees C
O wot applicable (see 4.8.12)
Corona discharge (see MIL-T-27, 4.8 13).

Check applicable block

Required test circuit of figure 10

0! O: O3

Salt spray (see MIL-T-27, 4 8. 14)

Check block if salt spray is applicable. D

Vibration (see MIL-T-27, 4 8 15)

Check applicable block
D Low trequency (see MIL-T-27, 4.8.15.1), method 201, MIL-STD-202.
[T] Hgh frequency (see MIL-T-27, 4.8.15.2), method 204, MIL-STD-202.

Shock (see MIL-T-27, 4.8.16).

Check apphicable block

[T] Specified pulse (see MIL-T-27, 4.8.16.1), method 213, MIL-STD-202,
test condition 1 [] or specify condition letter __

(7] High impact (see MIL-T-27, 4.8 16 2), method 207, MIL-STD-202

Moisture resistance (see MIL-T-217, 4.8.18), method 106, MIL-STD-202.

Check applicable block
Polarizing voltage
[ Applicable [] Not applicable.

Overload (see MIL-T-27, 4.8.20)

Check applicable block
[ Applicable. (O Not applicable.

FIGURE 17 Transformer or inductor data sheet - Continued.
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Flammability (see MIL-T-27, 4.8.21}, method 111, MIL-STD-202,

Check applicable block

O Asplicable. [J Not applicable.

Lile (see MIL-T-27 4.8.22).

Check applicable block

G Loaded D Not loaded

Fungus (see MIL-T-27, 4.8.23}, method 508, MIL-STD-810.

Check applicable block
] Applicable ] Certification.

FIGURE 17. Transicrmer or inductor data sheet - Continued.
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DATA SHEET FOR
PONER TRANSFORMER TO
MIL-T-27 )

ELECTRICAL RATING

Primry (1-2): VA, Y, H:
Secondary (3-4): Vras, Arns

(5-6) Yras, Aras

(etc)
Duty cycle:

Working voltage: (Primary) (Secondary)
Altitude:
Operating temperature range:

PHYSICAL CMARACTERISTICS

Case size:

Weight: (In grams, oz (s) or pound(s))
Terminal type:

Terminal Neight:

ELECTRICAL PROPERTIES

Dielectric withstanding voltage (each winding):
At ses level - volts rms
At reduced darometric pressure - volts ms )
No load (see 4.8.11.1): With 4 voltage) volts and (frequency)H: in (1-2):
Current in (1-2): M Bax
Power in (1-2): watts max
Voltage across (33): volts ¢+ _§
Voltage across (5-6): volts ¢ — %
Voltage across (ete): volts « %
Rated load (see 4.8.11,2): With primary volts U Hz across (1-2):
VYoltage across (3-4): volts « &
Yoltage across (5-6): volts ¢ — %
Voltage across (etc): volts + %
Electrostatic shielding: Voltage ratio: _ to __ at
DC resistance: (1-2) ’

.

(3-4)

(5-6)
Polarity: Additive, with terminals __ and __ comnected,
Temperature rise: oC with volts s, Hz

across (1-2) st an ambient temperature of °C.

(In the space below, provide circuit disgram)



Downloaded from https://www.everyspec.com
MIL-T-27E

DATA SHMEET FOR
AUDIO TRANSFORMER TO
NIL-T-27

ELECTRICAL RATING

Source impedance (1-2): ohms
Losd iwpedance (3-4):
(5-6): ohms
(ete) ohms
Primary current: owp dc through {1.2)

Frequency range: to Mz, ¢ ad

Power level: watts max, watts min,

Duty cycle:

Working voltage: {1-2), (3-4) (etc)
Altitude:

Operating tempersture: °C max,
PHYSICAL CHARACTERISTICS

Case size:
Weight: (grams, ounces, or pounds)
Terminal type’

Torminal height:
ELECTRICAL PROPERTIES

Dielectric withstanding voltage (each winding):
At sea level - volts Tms
At reduced bdarometric pressure - volts s

No loead (center-tap : With volts, sap

voltage unbalance dc qpm-n; m—ﬂ -uf

only) (etc):
Harmonic distortion: Total harsonic content of mput S with
volts, R and sp dc spplied

to (1-2], max.
Primary tmpedance: 0 -2) ohms with spprox volts, Hz
smp dc applied to (A+2) and ohms
-m s (3-4) (ete)

Frequency response: Z - ohms (1e2)} Zz - ohms (3-4) (etc);
E, ] volts; reference frequancy o Hz;
frequency range is te He o ds

Insertion loss: 4B with volts, Hz scross (1-2), max.

Resonance: Second resonant frequency - H: min,

Polarity: Addttive, with terminals (Y«1J and (T-7), and (etc) moctod

Tewperature rise: *C with volts,

applied to (1-2) and ohms (ct) & ss (3-4! st an
nbicnt temperature of °C max,
Electrostatic shielding: Voltage rstio: to at kHz.

(In the space below, provide circuit diagras)

anp dc
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DATA SHEET FOR
PONER INDUCTOR TO
MIL-T-27

ELECTRICAL RATING

Inductance: h min

Current - amp. dc
Voltage- volts Tms
Frequency: Hz
DC resistance: ohms max.
Duty cycle:
Norking voltage: volts max,
Altitude- feet max,
Operating temperature: *C, max.
PHYSICAL CHARACTERISTICS
Case size:

Weight ' pounds max.
Terminal tyve-

Terminal height: in, max,

ELECTRICAL TEST PROPERTIES

Dielectric withstanding voltage:

At ses level - volts Tas

At reduced darometric pressure - volts ™ms
Inductance: With volts rms, Hz, and amp dc

spplied to (1-2): * henries min.
DC resistance: (1-2) ohms max.
Temperature rise: °C with volts rms, Hz,
amp dc applied to (1-2) et en ambient temperature

of °C max,

{In the space below, provide circuit diagram)
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DATA SHMEET FOR
AUDIO INDUCTOR TO ————
MIL-T-27 .

ELECTRICAL RATING

Inductance: e+ L)

Voltage: V or »v

Self resonant Irequency (min) kHz

D.C. resistance (max) -
Temperature coefficient: PPM/°C (- °C to ___°C), (af applicabTer—

Ouality factor (min) ] kHz (if appli?l_ble)
Power level (max) watts

PHYSICAL CHARACTERISTICS

Case size:

Weight: (grams, ounces, or pounds)
Terminals (size and material)

Terminal strength
Duty cycle

Altitude
Operating temperature {msx) °c

ELECTRICAL PROPERTIES

Dielectric withstanding voltage:
At sea level - volts, Tms —_
At reduced darometric pressure volts, tas
Inductance: With volts, kH: lppﬂed to (1-2): mh ¢ %
DC resistance: (1-2) ohms, max e
Temperature rise: *C with volts, kH: applied to (1-2) at
an ambient temperature of *C.

(In the space below, provide circuit diagram)
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Characteristic

Characteristics of transformers
and inductors being submitted for
qualification based on similarity

Characteristics of transformer
and inductors having
qualification

Identification data

Name of manulacturer:
Address of manufacturer:

Manufacturer's part number

Name of manufacturer
Address of manufacturer
Manufacturer's part number
Test or qualification

Code assigned to reference
manufacturer. Code assigned to
manufacturer:
Operating temperature 85°c [J 155°c [ 85°c [ 155°c
105°c ] 1mo*c [J 105°Cc [ 170°c [
130°c J »=1w°c [ 130°c[] >1moc ]

Ambent temperature
(operating temperature-
temperature rise)

External mounting
Internal mounting
Nominsg! wall thickness
Envelope dimensions

Case volume
Grade Grade 4 [} Grade 6 [] Grade 4 [] Grade 6 [
Grade 5 [ ] Grade 5 [}
LWtre size
Coating material
Case material Metal O Metal O
Other (specify) D Other (specify) D
Case finish Light-gray, semigloss D Light-gray, semigloss D
Operating voltage
Potting
Insulation
Impregnation
Filling
Altitude 10, 000 ft O 10, 000 ft O
50, 000 ft O 50, 000 1t O

Terminal construction, material
and finish (including insulating
and gasketing parts)

FIGURE 18. Transformer and inductor similarity comparison sheet.
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INDEX

Airborne applicAtion ROLES « = = « « o« o ¢« o o = = = = a a » = o =

Asbient tempersture fncrease note- - - - - . c e e e e e e v
Applicable documents - - - -« « « - 2 o & o = & o O,
Atmospheric pressure (dielectric uithstonding voltcge) “ .- ..

Barometric pressure (dielectric withstanding voltege)- - « - . - -
Bend or twist test - = = = + - - - - . c -t e f e 2 e e

Center-tap balance at low Jevels « « - = ¢ ¢ o ¢ ¢ 0 = ¢ ¢ o = o &
Classifi1CBLtION e o = o o o o o o« o o o o = = = = = = a v v s = = =
Type designation « « « « =« ¢ = = ¢ o = « « & o . s e “c e e = e
Classification of fnspections. = « o« o « = « = = « “ e e ...
Core and cofl mounting - - - « < “ e e e e e e s e aeeeene -
Corona discharge « - = « o = = « ¢ = « = = = = = = c o s e e = -
Coupling among unfts -« = « ¢ = ¢ = ¢ -« = . = & “ e ee e
OC resistance and resistive unbalance- = - « « « = - . - e e e -
Desfgn and construction: - = « = = ¢« c o o o o o o o o o 2 o o = =
Mounting and terminal screws and mounting ingerts- - . - . - . -
Terminglse « « ¢ = = = ¢ = < ¢ « « a o = = = = . e e e eae ..
ﬂouﬂtfng studs ----- e & ® % o & ® & & e @ T ® & ® * ® e e =
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