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VY v as

2 DRCEMBER 1965

= SUPERSEDING
- MIL-P-0015037D(SHIPS)
28 JUNE 1963
MI1L-P-15037C
10 MARCH 1961
(See 6.7)

MILITARY SPECIFICATION
PLASTIC SHEET, LAMINATED, THERMOSETTING,

GLASS-CLOTH, MELAMINE-RESIN

This specification is mandaiory for use by all Depart-
ments and Agencies of thc Departutcut of Defense.

1. SCOPE Sheet, Overwrap;
\ Water - Vaporproof
1.1 This specification covers type GME or Waterprocof!,
~ glass cloth, melamine resin plastic thermo- Flexible.
setting sheet materials. STANDARDS
2. APPLICABLE DOCUMENTS FEDERAL
2.1 The following documents, of the issue FED-STD-406 — Plastics: Methods of
in effect on date of invitation for bids or Testing.
“leq"deﬁw f\ll apnw‘}val' fcrm a mrf nf th]s “__!T RY

specification to the extent specxﬁed herein: MIL-STD-105 — Sampling Procedures

SPECIFICATIONS and Tables for In-
FEDERAL spection by Attri-
) Yy,
UU-P-268  — Paper, Kraft, Un- o
treated, Wrapping. MIL-STD-129 — Marking for Ship-
ment and Sto X
PPP-B-636 — Box, Fiberboard. and Storage

. {Copies of specifications, standard:, drawings, and
PPP-T-76 — Tape, Pressure-Sensi-  publications required by supplier's in connection with
tive Adhesive Pa-  specific procurement functions should be obtained

per, (For Carton from the procuring activity or as directed by tbe
Sealing). contracting officer.)

MILITARY 2.2 Other publications. The following docu-
MIL-1-10847 — Liners, Case, and  ments form a part of this apecification to the

FEC 599
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extent specified herein. Unless otherwise in-
dicated, the issue in effect on date of invita-
tion for bids or request for proposal shall

apply.

AMERICAN SOCIETY FOR TESTING
AND MATERIALS
D-150 — A-C Capacitance, Dielectric
Constant, and Loss Charac-
teristics of Electrical Insu-
lating Materials.
D-220 — Methods of Testing Rigid
Sheet and Plate Materials
Used for Electrical Insula-
tion
Arc Resnstance of Solid
Electrical Insulating Mate-
rials.

< amsize ohasi) Lo oddoaaca ~
U\Pp ication for Lomeb should be addressed to

t
American Society for Testing and Materials, 191
Race Street, Philadelphis, Pa. 19103.)

KENTS MECHANICAL LENGINEERS
HavwnRranyg

AiN.Narvv as

Design and Production
(Application for copies should be addressed. to John
Wiley and Sons, Inc., 440 4th Avenue, New York,
N. Y. 10016.)

UNITED STATES TESTING COMPANY

Report of Test #83413

(Application for copies should be addressed to
Burear of Ships, Code 634C, Washington, D. C

esL = 201D, L.04

20360.)

OFFICIAL CLASSIFICATION COMMITTEE
Uniform Freight Classification Rules.

(Appplication for copies should be addressed to

the Official Classification Committee, 1 Park Avenue
at 33rd Street, New York, N. Y. 10016.)

(Technics] society and technical associstion speci-
fications and standards are genenlly available for

reference {rom libraries. They are also distributed
among technical groups and using Federal agencies.)

3. REQUIREMENTS

3.1 Qualification. Glass cloth. melamine-
resin thermosetting sheets shall be a prod-
uct which has been tested, and passed the
qualification tests specified herein, and has

9
-

been listed on or approved for listing on the
applicable qualified products list.

3.2 Material.

3.2.1 Construction. The material shall con-
sist of a glass cloth properly impregnated
anu DOI]QEG “flln 8 mexamme—?éﬁm Ct‘)mpouna
or binder, processed to conform to this speci-

fication.

3.2.2 Property values. The material shall
conform to the property values shown in
tables IV, VI, VII, and VIII. The values ob-
tained for each set of specimens taken from
the same sheet shall be averaged before com-
parison with the applicable table.

3.2.3 Uniformity. All sheets of any lot
shzl]l be uniform in texture, finish, and speci-
fied properties, other than respect to color
(see 3.4).

3.2.4 Surface defects. The material shall
be free from blisters wrinkles or cracks, and

reasonably free from other small defects
such as scratches, dents, heat marks, etc.

3.2.5 Warp or twist. {Applicable only to
sheets 86 inches and greater in length and in
width.) The warp or twist of material as de-
livered, shall not exceed that shown in table
1 (see 4.7.13). Percentage of warp is given in
terms of the lateral dimensions (length and
width) of the material and percentage of
twist is given in terms of dimensions from
one corner to the opposite corner.

Tanrx 1. Warp or twist.

i Permissible
Thicknes ' varistion, on
i basle of 5% inch
I b—
Inches | Macimum
percent
V3> to under }4¢ { 5.00
144 to under % : 250
4 W X, inclusive 1.00
Over %, up to and includ- |
ing % ‘ 0.80
Over & , 2
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2.3 Dimensions and tolerances. under the manufactur or's standard size.
Nonuniforim atandard sheet dimenaions

3.3.1 Length and width. Unless otherwise vaused by cutting specimens for test Te-
specified by m procuring activity, the man- quired by this specification shall not be cause
ufacturer's stand ard sizes between 36 an d 50 for rejection, unless particular dimenaions
are gpecified. When particular sheet dimen-

inches in width and between 36 and 96 inches  giong are specified (see 6. 2), the permissibie
in length wili be acceptable, The length and  variation from the specified length or width
width of sheeis may Vary 1 inch over or shall be as shown in table 11,

Tasrz 11, Permissible variations in length or width,

] Permissible variations io
lenmth or width, in inches (™)
Neaminal thickness
& inébes and Over § to 24 inches
under under and over
24 inches
Inches
Up to %, inclusive 0.0i0 405 Vo
174, to 4, inciusive 012 017 14
334, to 1, inclusive 616 020 L
155 to 134, inclusive 018 030 i
13354 to 915, inclusive { K74 040 Ve
3.3.2 Thickness. Sheets shali be furnished variations shows in tabl 111 and at no point
in the nominal thicknesses shown in table  shall the thickness as measured vary from
I11, as specified (see 6.2). At least 90 percent the nomina! thicknessby a value greater than

14
of the area of the sheet shall be within the 125 percent of the ')ermns‘nble variations.

Tasre II1. Thicknesses, .’

. i —— T T "—"i_
—_— ._,,_}jn_m_m_._l thiet n: | Pereissibie ——— Nomins] thichnens ‘__l Permusible
Decimul viiatien: Decitnal ‘ vanstions
iredim equivalent ! in inches (1 Inches equisaivni in inghes ()
in knches l n inches i
e e R -
Y4 0.031 | 0.0065 % 875 | 046
You 047 | 8076 1 1.000 ! 048
1, £525 0076 1% 1.125 i 063
34, 094 \ 009 14 1.250 ‘ 055
3% 125 012 1% 1.375 ‘ 068
Y42 | 166 : 515 1% 1.500 | 061
Yie l 1875 : 019 184 1.525 \ 064
145 210 : 021 1% 1.750 ! 087
3% ‘ 250 ' 022 i% 1875 ! 070
S5 ‘, 3126 026 ] 2.000 013
% ' 375 , 030 o 2.250 078
e ' 438 ' .038 2% 2.500 - 835
% 1 500 . 036 2% L e7s0 ! 090
5 825 : 04D L 3000 j 097
% 180 : 043 3% | 3500 | 110
1 Un sbeets of pominal thicknasy Dol swked A tui Wab, ohe navmnine ibhe variations shail be the salbe 03 for the mext greater thickmams.

i Taidcieess e than 172t isck mee; twe gizse clothe of thirmer wenve, But fo Bo CAME shall the maderiai csmsist sf les tham
tyo ples of gm doth ermunder vsristiors in thiskucow jar ginein of sppresimately 0007 te 1737 inch shall conform ts bast
commerei | £Bex.
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3.4 Color. The material shall be furnished
in a grey-white color obtained when using
giass cloth with chemical finishes or in a
natural brown color produced by heat treat-
ment of the glass cloth. The brown color may
contain streaks or be mottled, if it can be
shown that such nonuniform color does not
impair the performance characteristics of

the material

3.5 Machinability. The material shall be
such that it can be drilled, tapped, sawed,
and machined in all directions' (see 4.4.1)
without cracking, splitting, or otherwise im-
pairing the material for general use.

3.6 Surface finish. Unless otherwise speci-
fied by the procuring activity the surface

finish of sheets shall be semi-gloss as pro-
duced by the laminating operution.

3.7 Marking. Each full-size sheet shall be
legibly marked with the manufacturer’s
name or trademark. The methsd of marking
shall be satisfactory to the bureau or agency
concerned.

1 The nature of laminated material necessitates
special precaution when drilling and tapping paralliel
to laminations,

3.8 Workmanship. Laminated materials
shall be manufactured and processed in a
careful and workmanlike manner, and shall
be free from defects, other than with respect
to color (see 8.4), which may affect the
appearance or serviceability.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless
otherwise specified in the contract or pur-
chase order, the supplier is responsibie for
the performance of all inspection require-
ments as specified herein. Except as other-
wise specified, the supplier may utilize his
own facilities or any commercial laboratory
acceptable to the Government. The Govern-
ment 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.

4.2 Quslification tests, Qualification teste

-shall be conducted at a laboratory satisfac-

tory to the Bureau of Ships. Qualification
tests shall consist of the tests specified in
table 1V. Application for Qualification tests
shall be made in accordance with “Provisions
Governing Qualification” (see 6.3 and 6.4).

\—/

L

-
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Tasts IV. Qualification tests jor propeviy Sass.
i Valwes required for each
N“-m .
ot Teats o sample thicknase
. 1)}
Property to Test '_:_i_‘; Roil} e i6) Usit of value -
b graph | for esch men 1/16 incd ‘ Y inch | ¥ inch
thick- i '
ness
|
Dielectric 1 l
Lroakdowm {43 1 A {¢00 | 60.0 60.0
parallel to l . 24 1§ | Minimum kv ] i
lamina. 412 i1 | 1 |poaseso | (s00 | 500 | 4B
tions, 24 1
step-by-
step test |
Impact '
strength,
tested
edgewise: {Minimom foot-) s 185 12.0
Cut length- ‘l ( 1 ! pounds per ’ B.0 8.0
wise 413 ! 1f | E-eeee0 | imeh
Atk mmmca 4
VUL C1uves H 1 '
Flexural ¢
strength, i
fatwise: N . gonan ; 55,000 | 45,000
Cut length- [4 * A : Minimum p. 8. i.
wise ], 1 ' 40,000 | 36,000 | 30,000
Cut cross- | ié ;
wise 414 ) > | %0000} *
Cut lelltﬁi- r l‘ l £-200/150 i
wise I l
Cut cross- 4 1 s 25000 3
?."'.se . A Y 3 3 1,700
Bonding 416 4 1 gM 8/50 { Minimum pounds P 3 1,500
strength a7e a 1 (Precondit.ion Maximum percent | 0.80 0.70 049
Water i N ) at E-1/105; |
abeorption condition at
D, -24/23 | "
Dielectric l ]
constant at D-48/50 Maximum P 75 ! ?
1 megacycle 477 4 1 : '
Dissipation ' l 1'
factor at ; 3 002 2
1 megacyele 4.7.7 4 1 D-48:50 Maximum ql 1 ,1
Volume i | c-sssa5/90 | Minimum > | 5000
resisttvity 418 4 1 : | megohm cm. I '
v : 3
Surface . 478 . 1 C-96/35/90 | Minimum_ P e ;
Tesistance [ i megohms : .
Arc resist. ; - n e0 £N Minimum seconds 180 i 180 ! 180
479 ¢ 1 P-3e. v = i ‘
_ance N ! ! | \
Dielectnne | { | i !
streagth | P 1 A i Minimum volta 400 \ : 1! ’
perpendicu- { i s 1 ° per mil % |
3
Ee e L (o !
g — " | L 24 1 l !
ST ] | i
step test J ' . '
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TasLs IV. Quummn iesis jo

- cvam bas mln..-;l(hnnnued)

-7" v Teemve T N EEEE

Number

of Telk
Property to Tent speci- pee

he tentad pars- mens speci-
graph for ssch wmet

=s7 Canditioning

Values reguired for snsd
asmple thickpass

Usit of value
I

1/16inch | % ineh i 3 tneh

Analysis of
pyroiysis

products

t .
me j’ PERT “ 5 1 |A
|
]
|
|

dioxide
Carbon
monoxide

Ammonia
Aldehydes
as H.

CHO ‘U 4112

Cyanide as |
HCN |

Oxidesof |
nitrogen
as NO.

Hydrogen [
chloride )

Carbon }
|
|
|
\

[Mlnimum seconds

hhximum seconds ] s 100

18 0N
ad)vvv

1,600

2,600

100

{bisximom parte | .
) per million { |
{ r ¥ . !

y—
==}
-

]
|
l
!
|
|
!
l

fry

100

—

+ Short tima.
t Step-by-step.
? Not required.

4.2.1 Qualification samples. The manufac-
turer shall furnish three sheets of materiai
for qualification tests.

1922 Test | for nrrmprt‘u values. Two speCl~

mens from each sheet shall meet the reguire-
ments of table IV.

4.3 Sampling for quality conformance ii-
spection. Sampling for quahty conforman(e
inspection shali be performed i

with the pronsnons set fort‘ﬁ in MIL—STD—
105, excep: where other® wise rdicated. Fur

purposes of sampling, an inspection Io lot ;’or

examination este shall consist of ali
material of the same type and thickness

4 H
;ubmittad for deliverv at one time.

4.3.1 Number of sampies for quality con-

formance tests. “c of s_mmnles for

testing shall corsist of 1€ percent of the lot,
n

but not less }-:m ne nor more than three
sheets, ,.t the discretion of the cognizant
Inspect. f Naval Material, if recent pro-

ductxorn has been tested in accordance with
44.1 and found to be in conformance &8
specified in 4.4.1, quality canformance teats
may be waived on orders of less than 500
pounds.

1.3.2 Inspection of the end item.

1.3.2.1 Examination of the end item. Ex-
amination of the end item ghall be made if
accordance with the classification of defec's,

_.alitbtw

inspection levels and acceptabie gquaily

Nl

i d
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. Jevels (AQLs) set forth below. The lot size,

for purpose of determining the sample size
in accordance with MIL-STD-105, shall be
expressed in units of sheets for examination
in 4.8.2.1.1, 4.3.2.1.2 and in units of shipping
containers in 4.3.2.1.3.

MIL-P-15037E
4.3.2.1.1 Examination of the end item for

dafects in appearance and w workmanship. The

Vwew PIv Wi prvwr wrew e

sample unit for this examination shall be one

Y

sheet.

Koaming Defoct
Appearsnce ... . .. e Color, not as specified (see 3.4).
Nat uniform texture or finish,
Any cuts, tears, holes or imperfections that affect serviceability.
Presence of dirt, foreign material or imbedded particles.
Workmanship Resin not completely bonded to glass cloth, exposed reinforcement.

Aly separation or laminations.

Marking

TR . Not legibly identified as specified (see 3.7).

4.3.2.1.2 Exzamination of the end item fo: dimensional defects. The sample unit for this

examination shall be one sheet.

Egamine

Length and width
(commercial sizes) .
purchase order.
(cut sizes)
Thickness

4.3.2.1.3 Ezamination of preparation for
delivery. An examination shall be made to
determine that packaging, packing and
markings shall comply with the require-
ments of section 5 of this specification. The

Defoct

Varies by more than =1 inch from dimension specified or required in contract or

ahla

_ Varies by more than the tolerances indicated in table IL
Varies by more than = tolerances indicated in table III.

sample unit for this examination shall be
one shipping container fully packed, selected
just prior to the closing operation. Shipping
containers fully prepared for delivery shall
be examined for closure defects.

Ezamine Defoct
Packaging Not level specified.
Materials or construction not as specified.
Sheets not unit wrupped or mter\eaved; protective wrapping not as specified.
Packing Not levei specified.
Container material or construction not as specified, closures not made by speci-
fied or required methods or materials,
Any non-conforming component, component missing or atherwise damaged,
affecting serviceability.
Count Less than specified or indicated quantity of sheets.
Weight Gross weight exceeds specified requirements,
Markings Interior or extericr markings (as applicable) omitted, illegibie, incorrect. incom-

piete or not 1n accordance with contract requirements.
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4.3.2.1.4 Iuspection levels and acceptable
quality levels (AQLs) for examinations. The
inspection levels for determining the sample
size and the acceptable quality levels
(AQLS) expressed as defects per 100 units
shall be as follows:

Ezaminetwon paregraph 11 spection ievel AQL
4.3.2.11 H 1.5
4.3.2.1.2 S-3 2.5
4.3.2.1.3 S-2 4.0

4.4 End item testing.

4.4.1 Quality conformance testing. Quality
conformance testing of the end item shall be
conducted in accordance with table V for the

characteristics as indicated herein for each
lot submitted. The sample unit shall be one
panel 12 by 12 inches by the thickness of the
laminate. The warp and twist test, as appli-
cable, shall be made on a full size sheet a
portion of which may be used for destructive
tests. The inspection level for determining
the sample size shall be S-2 except that no

loan ¢ha buzrn
less than two sample units shall be randomly

selected throughout the lot. The acceptable
quality level shall be 6.5 expressed as defects
per 100 units. The lot size shall be expressed
in units of sheets, These specimens shall
then be drilled, tapped, sawed, and machined,
in all directions, in accordance with the man-
ufacturer's recommended technique, to de-
termine conformance with 3.5.

TABLE V. Instructions for testing.

j Specification reference [ Rgmts. appl. to ; Number Results reported s
- L l | determi-
Chsracterisiic nations —_—
Indiv. | Lot per sample Pass or Numerically
Requirement | Test method unit ‘ sverage unit fall to nesrest -
{ ; \
As received condition ,‘ : !
Dielectric breakdown (parallel : | !
to laminations) (applicable ‘ ’ ! !
thickness range) Table VI ; | : |
Short time Table VI 4.7.2 X o 1 froe e l KV
Step-by-step Table V1 4.7.2 X foeens .. i Avgofd .. l KV
Flexural strength (applicable . ) , |
thickness range) i | l !
Lengthwise | TableVl | 4.7.4 x | Avgofd | 11000 psi
Crosswise ' Teble VI | 4.7.4 X | Aveetd | 1000 pei
Bond strength (applicable to ! { 1
1.3 inch 'thickness) . Table VI i 4.75 X i Avgof4 | 100 pounds
Warp and twist 3.2.5 4.7.13 X . Avgof2 ' . 0.01 percent
Machinability 3.5 356 X ! 1 . S

11f failure Iv indicated reror: deccr.ption of failure.
3 Test reporta sball include 8.. 1 slues op which resuits are bssed.

N

g
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4.5 Periodic control inspection.

4.5.1 Selectivn of samples and place of
tests. Periodic control tests and sample
thicknesses of material required for the tests
shall be as shown in table VII. Periodic con-
troi tests shall be conducted at intervals of
3 years after qualification tests have been
completed. The tests shall be conducted on

samples selected by the Government inspec-

tor. The material for test shall be taken

either from production runs or from material
manufactured by techniques representative
of production runs. The material remaining
after test, if satisfactory, may be applied to

a contract or order.

4.5.2 Reports of tests. Five copies of the
periodic control test report shall be for-
warded to the Bureau of Ships (see 6.3) via
the Government inspector, who shall certify
that tests were conducted under his super-
vision and in accordance with the test prc-
cedures specified in this specification.

4.5.3 Approval action on tests. Upon re-
ceipt by the Bureau of Ships (see 6.3) of the

10

periodic control test report, action to main-
tain or withdraw the approval will be taken
on the basis of the test resuits. If periodic
control test results are not received by the
Bureau of Ships at the expiration of the 3
year periods, the approval will automatically

) NPRERE ', T Uy s wmsemdicnd sarema nera sl

[re |
DE witauiawii, &0a b"C pruuuu. emoveu ll om

the Military Qualified Products List,
4.6 Conditioning.

4.6.1 Nomenclature. The following letters
shall be used to 'indicate the respective gen-
eral conditioning procedures:

Condition A — As received; no special
conditioning.
Cendition C — Humidity conditioning.

Condition D — Immersion conditioning
in distilled water.

Condition E — Temperature condition-
ing.

Nots. Whenever a conditioning letter is followed
by an inferior 1, as Dy, a prior temperature condi-
tioning has been carried out.
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letter by a dash.

6.2 Designation. Conditioning procedurea
ghall be designated as follows: Examples:
a 4 1 Vokboam sendinng
(a) A capral e Condition C-96,35/90 — Humidity con-
o dition, 96 hours at 35°C. and 90 per-
e v cent relative humidity.
immergion, or temperature con-
ditioning Condition D—48/50 — Immersion condi-
e s tion. 48 hours in distilled water at
(b) A number indicating in hours the 50°é
duration of the conditioning. )
() A ber indicati in degrees Condition E—48/50 — Temperature con-
r i S )
¢ num indicaling in egr dition, 48 hours at 50°C.
centigrade the conditioning tem-
perature.
, . 4.6.3 Time tolerances. Oven conditioning
AY A . . ,
(d) A number indicating relative g n', foliowed by a cooling to room tem-
humidity whenever relative : :
".'d".t v trolled. perature (23°C.) in a desiccator, and im-
umidity is controlle . .
humidity is con mersion conditioning shall be followed by
The numbers shaii be separated from each coo!ing t0 room temperature in distilled
other by a slunt mark, and from the capital water, as specified in table VIIL
TasLe VIII. Conditioning time tolevances
Conditioning Cooling Comments
Condition | Time Time Time
; toierance toleranee !
! ! [ Cool in desiccator. Start test within %
E-48/60 ! —0 hour ; 16 hours or more —0 hour 1 hour after removing specimen from
E-Zoﬁ/if’f} | +2 hoﬁﬁ‘ d-‘-.ﬂﬁccawr
| Cool by immersion in & sufficient qual-
" , ity of distilled water to reduce the
‘ temperature to 23°C. within 1 hour.

D-24/23 —0 hour | 1 hour
_24/2
— | -« 1 hour i
D-336/50 } ]
, |
- |
E-1/105 . S —Ominute } ' 9 pours or more
’ ({~v ninutes)
0 hour )
a4/ {—0
D,-24/23 = 2 hours|

C-96:3:/90  \°
!

Remove individually as needed, and
and wipe surface water off with a
cloth. Start test‘wit'hin 1 minute after

ot fonen wrats

Temoving Sp!xmu-u from water.

L

(

|
{(—0 hour |
i+2 hours }
|

it

—0 hour See water-absorption test (see 4.7.5).

'Tests after humidity conditioning shall
l be made on specimen-. in the humid-
1| ity chamber {see 4.7.8}. Forced air
! be used in the hu-
!

circulation shall be

midity chamber.

12
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46.4 Temperature tolerances. The condi

tioning temperature tolerances shall be as

2o1lnesem o
VWS .,
Nominel!
w“i‘-‘-‘*-'?v‘ Tolesanas (4}
““Degrees C. Degress C.

23 4

35 1

50 2

106 2

160 2

4.6.5 Hum:dity tolerance. Tolerance on the
nominal relative humidity of 90 percent shall

be =2 percent.

4.7 Test methods.

4.7.1 Definitions. In conducting tests, the

torm “lengthwige” ghall be internreted to

[L T ICAE VA VY O seivva pra YT

mean that sheet direction known to be the
stronger in flexure, “Crosswise” shall then

be the sheet direction known to be the
weaker in flexure,

lammatwns step-by-step.

4.7.2.1 Specimens. The test specimens shall
be 2 by 3 inches in the thickness of the sheet.
American Standard tapered pins having a
teper of one-quarter inch per foot shall be
used. For test specimens having a thickness
up to one-half inch, inclusive, No. 3 Ameri-
can Standard tapered pins * 3 inches long and
having a diameter at the large end of seven-
thirty-seconds of an inch shall be used. Drill
two ¢,¢-inch-diameter holes, centrally lo-
cated, 1 inch apart, center to center, and
perpendicular to the faces of the specimen.
Using standard tapered pin reamer, ream
holes to a sufficient depth to allow the pins
to extend approximately 114 inches from the
small end of the hole. For test specimens
having a thickness over 1; up to 2 inches
inclusive, No. 4 American Standard tapered
pins 4 inches long and having a diameter at
the large end of one-quarter inch shall be

] I e A/ femal Rloeaad o halaa nan
ugeda. Mriu Lwo -',c—mun-\uumcwr noies, cen-~

[y )
trally located, 1 inch pe. t, center to center,
and perpendicular to the faces of the speci-

men laino standaed t.mnnd nin reamer,

1areaE, TsAE, L a2 A LI L =1

ream holes to a sufficient depth to allow the

pins to extend approximately 1 inch from

V e weerwe s vIeiiiies vy 4 8%

the small end of the hole. The electrodes
shall be inserted after the conditioning of

the test specimen. Spheres having a 13-inch
diameter, when placed on the extremities of

the tapered ping, will decrease the tendency
to flashover.

4,722 Procedure. All tests shall be made
under oil, at commercial power frequency of
60 cycles. One specimen only shall be tested
by the short-time method for the purpose of
providing a basis for the initial voltage
applied to the step-by-step test. In the short-
time test, starting at zero, the testing volt-
age shall be increased ae uniformly as possi-
ble at a rate of 500 volts per second. On the
remaining specimens, the step-by-step meth-
od shall be used. The initial voltage applied
in the step-by-step tests, determined as
specified above, shall be applied for 1 minute
and the voitage shali then be increased in
increments as follows, holding the voltage at
each siep for 1 minute:

Breskdown voltape by Inerement of mevoose

PP RPYT P |
BROT LTS WEROG

Kv. Kv.
12.5 or less 0.5
Over 12.6 to 25, inclusive 1.0
Over 25 to 50, inclusive 2.5
Over 50 to 100, inclusive 5.0

4.7.2.3 Report. The breakdown voltage
shall be reported in kilovolts and the time
required to break each specimen shall be
reported in seconds.

4.7.3 Impact strength (tested edgeiise).

14.7.3.1 Specimeus Specimens of sheets in
thicknesses of 1; to L) inch, inciusive, shali

2 For information on tapered pins, see Kents Me-
chanical Engineers Handbook, 12th Edition, Design

and Production, page i3-14.

ot
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p. Each specxmen
one euge uuue) The
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degrees and the depth
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at the bottom of the notch

inch radius. Different sets

lengthwise and

ture
0.002

curv

D
WV oaee WVeVUVL iV

peCImens shall be cut
vise of the sheet,

@
7
E

4.7.3.2 Procedure, After the conditioning
of the specimen, the impact strength shall
be determined on a pendulum type lzod im-
pact machine. Accurate corrections shall be
made for friction and windage losses. The
specimen shall be located in the machine by
means of a jig, with center line of notch on
the level of the top of the clamping surface.
In the striking position. the striking edge
of the pendulum shall be 0.866 inch from the
edge of the specimen clamp. The pendulum
shall be released from such a position that
the linear velocity of the striking edge at the
instant of impact shall be approximately 11
feet per second, which is the linear velocity
corresponding to an initial elevation of the
striking edge of 2 feet. The blow shall be

struck o the noiched side. The pointer set-
ting shall be recorded sund corresponding
correction shall be obtained from a chart.
This chart shall be onstructed by measurmg
tha €fryintinm and W -. neve. lasoas ssate. 'S 'O
UIC ILILLIU“ aiiul luasc JIUSDED, Ublllx blle
proportionate amount of these losses as the
correction factor,

3‘

4,7.3.8 Caleulatione The imnact stren

4,7.3.3 Calculatione The impact strengt

shall be taken as the energy absorbed in

breaking the specimen. It shall equal the

difference between the energy remaining
after breaking the specimens and the pen-
dulum’s initial energy, and shall be expressed
in foot-pounds per inch of notch.

vas

4.7.4 Flexzural strength (tested flatwise).

4.7.4.1 Specinens. Specimens of sheet in
thicknesses of ';, to 314 inches, inclusive,
shall be tested flatwise in accordance with
method 1031 of FED-STD—406, except that
the dimensions and speed of test shown in
table IX shall be used and that specimens
over 14 inch in nominal thickness shall be
machined on both surfaces to a specimen
thickness of 14 inch. Different sets of speci-

nn Y-y
0T

| PSS I

mens shall be cut lengthwise and cros
of the sheet.

TasLr I1X. Dimensions of specimen and speed of test.

Nomioal Width | Length ! Speed of
specitmen of 1, of ‘ Spen test per
thickaess specimen ! specimen i I minute
Inch | Imch | Inches Inches | Inch
Taz f 1 | 2% L % i 0.025
Yie I : 3 ;o 026
% 1 | su 1% 040
I 1 { 4 | ) 063
Aye % b I 3 . 080
i by 6 ! 4 ' .106
e Y '. 8 ! 6 | 260
' L | 10 | s 213
s et . i erder to elearance betweer movinz bead

S Thi iian uty FeliC s et

apd spectmer pupports.

4.7.4.2 Procedure. Specimens shall be
tested in accordance with method 1031 of
FED-STD-406, except that the speed shown
in table IX shall be used. No modulus dats

L

need be taken.

7.4.3 Calculations. The calculations shall

be made in accordance with method 1031 of
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FED-STD-406.

4.7.5 Bonding strength. The test for bond-
ing strength shall be conducted in accord-
ance with method 1111 of FED-STD-406.

4.7.6 Water absorption. The water absorp-
tion test shall be conducted in accordance
with method 7031 of FED-STD-406 with 24-
hour immersion.

4.7.7 Dielectric constant and dissipation
factor (at 1 megacycle).

4.7.5.1 Specimens. The specimens for di-
electric constant and dissipation factor tests

at 1 megacycle frequency, perpendicular to
Jaminations, shall be 4-inch diameter disks
or 4-inch squares cut from sheets !4 inch in
thickness.

4.7.7.2 Procedure. After the conditioning
of the specimens, the electrical measure-
ments shall be made by using a suitable

method. The method used shall have an ac-
curacy of determination of dielectric con-
stant of =5 percent and an accuracy of
determination of dissipation factor of =5
percent but in no case closer than 0.0001.
The specimens shall have been covered on

21T SpeLllliclls allald 4

both sides with metal foil using a thin layer
of petrolatum as an adhesive, or with con-
ductive silver paint electrodes. The dissipa-
tion factor shall be directly computed from
the instrument readings and shall be con-
sidered nominally equivalent to the power
factor.

Note. For a corplete discussion of theory, appara-
tus, electrodes, and ecalculation, refer to ASTM D-
150.

4.7.8.1 Specimens. The specimens for
d surface-resistance

MIL-P-15037E
4.7.8.2 Procedure.

4.7.8.2.1 Volume resistivity. The test eiec-
trodes shall be made of conductive silver
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)
ke
[+
-]
K

- o
[¢]
<]
3

~ g

o 0 QO -
D rh Fh
o3
-
14

[ad
"
(D
«“
w
s ]
n
(=]
=
(ad
=~
[
n
” [
g3
(3]
&
@
-3
=
o
g
o
=3
=
=)
n

lied sharlrl be as follows:

8
g
h=)

The volume resistance shall be measured by
means of a 500-volt megchm bridge exactly
1 minute after the current is applied. Tests
following the humidity conditioning shalii be
made on specimens in the humidity chamber.
4.7.8.2.2 Swrface resistance. Su

sistance measurements

} < L

bottom electrc;desi ;ﬁall be interchanged as

Syrface vesistanc® |
| * | Low

¢ som—

—

—
———

Mmasel

|
i Guwavd <

The surface resistance shall be measured by
means of a 500-volt megohm bridge exactly

15
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1 minute after the current is applied. Tests
following the humidity conditioning shall be
made on specimens in the humidity chamber.

1.7.8.3 Calculations. The volume resistiv-
itv shall be calculated as follows:

RA
) N p——
L
Where
r = volume resistivity in megohm-centi-
meters.
R = measured volume resistance in meg-

onms.

A = area of guarded electrode in square
centimeters.

L = average thickness of specimen in cen-
timeters.

4.7.9 Arc resistance. The arc resistance
test shall be performed in accordance with
ASTM D—495. Tungsten rod electrodes shai
he used.

4.7.10 Diclectric strenatic perpendicular to
laminations, step-by-step fest.

1.7.10.1 Specimens. The test specimens
shall be of ¢ inch thickness and of suificient

. O Ltz azha

iength and width tuv prevent fiashover wnen
tesied in air. {Specimens 12 inches by 12
inches by Y inch are suggested )

$.7.10.2 Procedii¢. Ali tests shall be made
in air. ot commercial power frequency of 60
(yeles, itn accordance with method 1031 of
FED-STD—406 using electrodes 2 inches In
diameter and 1 inch in iength with the edges
rounded tn 4 radius of !4 inch imen

r.
I.

)”}_“ “ax t€-1eC OV uhe sau time
{or the purpese of providing a basis for the
initiz] voltaze upphed in the step-by-step

voltare 1 L]
test. In the short-time test, starting at zero,
the testing voltage shall be increased as uni-

formly as possible at a rate of 500 volts per
second. On the remaining specimens, the
step-by-step method shall be used. The initial
voltage applied in the step-by-step test shall
be 50 percent of the short-time breakdown
voitage. The initial von,age in the sr,ep-oy-
step iests, determined as specified above,

shall be applied for 1 minute and the voltage
shall then be increased in increments as
follows holding the voltage at each step for
1 minute:
Brockdown woltage by Juerament of imovasse
shori-time method in slep-by-olep method
Kv, Kv.
12.5 or less 0.5
Over 12.5 to 25, inclusive 1.0
Over 25 to 50, inciusive ‘28
Over 50 to 100, inclusive 5.0

4.7.10.3 Report. The time to break each
specimen shall be reported in seconds. The
dielectric strength in voits per mii.

apparatus, nmcedures calcula-
tions anc report sections, are not

applicable.
{5} Flame cabiael. The % ;-inch slot at

ot

hottom of the flame cabinet shall
be on all 4 sides. The door shall
be provided with a 114 inch diam-
eter peep hole located directly
opposite the heater coil when the
door is. closed. The hole shall be
kept ciosed during testing by
means of a cover.

(c) Pyrometer. The means of correc-
tion from black-body radiation to
actual conditions of this test
shali be deiineated as foliows:

(1) When & pyrometer calibrated for
black body emission 1s used,

b [ 4
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6° C. shall be added to the py-
rometer reading to obtain the
true temperature of the
Nichrome V coil.

(d) Specimens, Tpgf snecimens shall be
as follows:

(1) Specimens shail be i, = 0.086
inch thick machined to % =

0.01 inch wide and 10 = i,
inch long.

(2) The test sample shall consist of
5 samples.

(e¢) Calibrution. In the calibration of

this equipment adjust the heater

current to obtain an equilibrium

temperature of 8680 = 2° C,

(f) Calculation of burning time. Ar-
range the 5 values of burning
time in increasing order of mag-
nitude, a8 T,, T.,, T., T., and T-.
Compute the following ratios:
T.— T, T.—T,

and
T.—T,

Tr."‘-Tl

if either of ihese ratios exceeds 0.64Z t
T, or T. is judged to be abnormal an
eliminated. reported

AY

in

nd is

L L Ll P
1 ne Ulll'lllllg l.ll"e reporiea S

be the average of the remaining four vilues.

1
'

-

(g) Avorage ignition tinie, The average
ignition time is calculated as the
arithmetic mean of the five speci-
mens,

4.7.12 Analyxis of pyrolusis products. The
method described in U, S. Testing Com-
pany's Report =83413 shall be used. Speci-
mens i4 inch by 5 inches shuii be cut from
a 14 inch sheet for testing.

1.7.13 Warp and twist. The warp ani
twist test shall conform to method 6051 of
FED-STD-401 (see 3.2.5).

5. PREPARATION FOR DELIVERY

MIL-P-15037E

5.1 Packaging. Packaging shall be level A
or C, as specified (see 6.2).

5.1.1 Lervei A. Uniess otherwise specified.
laminated sheets shall be wrapped individ-
ually, or interieaved to protect them irom
abrasion, using kraft paper conforming to

UU-P-268 or equivalent commerciai quality.

[ IR B, O 2 P L - WA T DU SN | [ SO . L 3
D,0,4 LCU€ L. 1'aCKARINY SNAl] UE puliiticit
to accord .tdequate protection apainst deteri-

ndiom newmd cmleraian n o awn ne ahin

o [ | A
OTALION RIQ pllV\lLl’ll uajijaxKe dllllll; DI

ment from the supply source to the first re-

inr antivity fre *
eiving activity for immediate use. This level

may conform to the supplier's commercial
ractice when guch meets the requirements

n
Mh e viv 1142141

of this level.

5.2 Packing. Packing shall be level A, B or

enocified (sae G, ‘7\

' e
3.2.1 Lerel A, Laminated sheets, packaged
us specified (see 6.2), shall be packed in con-

tainers rnnfnrmnnv 10 class anu‘irn-nén}St-

Veesaswaw weraltisiilemegm W =TS caulic

ant of PPP-B-636. Shipping containers shall
have case liners conforming to MIL-L-
10547. Case liners shall be closed and sealed
in accordance with the appendix to MIL-L-
10547. Case liners may be omitted provided
all joints and corners of the boxes are sealed
with minimum 1L, inch wide tape conform-
ing to PPP-T-76. Shipping containers shzll
be closed, strapped or banded in accordance
with the box specification or appendix
thereto. Fiberboard buxes shall not exceed
the weight limitations of PPP-B-636.

3.2.2 Level R. Laminated sheets, puckaged
a8 specified (see 6.2), shall be packed in cen-
tainers conforming to cluss domestic of
PPP-B-636. Shippiny containers shall be
closed in accordance with the box specifica-
tion of appendix thereto. Fiberboard boxes
shall not exceed the weiyht limitations of
PPP-B-636.

5.2.3 Level C. Laminated sheets, packaged
as specified (see 6.2), shall be packed in con-

1%
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MIL-P-15037E

tainers, at the Jowest rates, in a manner
which will insure acceptance by common
carrier and will afford protection against
physical or mechanical damage during direct
shipment from the supply source to the first
receiving activity for immediate use. This
level in general shall conform to the Uniform
Freight Classification Rules and Regulations
or other currier regulations as applicable to
the mode of transportation and may be the
supplier’s commercial practice when such
meets the requirements of this level.

5.3 Marking. In addition to any special
marking required by the contract or order,
interior packages and exterior shipping con-
tainers sha!l be marked for shipment in ac-

P Ly 130

COI'OIHCQ with Vlll—-‘lU 120,

ec‘l' use. The plastic sheet covered

by this specification is an electricai type de-

mgurd BPCL r s

condmon and is used primarily for electrical
T

cnsmss s A emmind

Serv ILC unaeér moisure

6.2 Ordering data, Procurement documents

S L3 At 1

should specifyv the followine:

(a) Title. number. and date of this

apecification.

(b) Sheet size and thickness required
tsee 3 3).

{(+) Whether sheets. amaller in dimen-

23 than cnarified in the nrociive-
SIVH LA SPTULIITU G W prvl usC

ment document due to cutting
specimens for 1ot accentance teats

14 Sah [RLN L o 94 AR S

are acceptable (zee 3.3.1).

(d) Levels of packaying and packing re-
quired (see 31 and 5.2).

(¢) Special murkine required (see 3.3).
6.3 With respect 1o producis requiring
qualification, awards wiil be made for such

products as have. prior to the time set for
opening of bids, been tested and approved

18

for inclusion in Qualified Products List QPL~
15037, whether or not such producis have
actuaily been so listed by that date. The
attention of the suppliers 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
orders for the products covered by this
specification. The activity responsible for
the qualified products list is the Chief of the
Bureau of S}ups Department of the Navy,

onocn wmd imfammandin
Ub LUV, ana uluuulauuu

Washingtan,
pertaining to qualification of products may

ha nhtainad fmam that antivity
VT UVKBILIITAU LAVIM ey avuwivivy .

for Qualification tests shall be made in ac-

cordance with “Provisions Governing Quali-

L&t VVaZiaes R ==

fication” (see 6.4).

Application

6.4 Copies of “Provisions Governing Quali-
fication” may be obtained upon application
to Commanding Officer, Naval Supply Depot,
5801 Tabor Avenue, Philadelphia, Pennsyl-
vania 19120.

6.> Fabricated parts or equipmen(. Re-
quirements applicable to fabricated parts or
equipment incorporating glass-cloth, mela-
mine-resin, laminated materials should be
specified in separate specifications or as part
of cantracts or orders.

6.6 Certain provisions of thia specification

aemmnbisam. ] cbandnwdira_

are rne \UD_)ELY. Dl lluernuuuna sianaaraizas

tion agreement Navy-ABC-STD-17. When

maesiaiAn rannalla nn of this
TCVISIUN, Ul Laiite) Eﬂl,l\ll \ll visen

e d

anlell'”lltll i,

specification is proposed, the departmental

ouatadiane will inform their resnective De-
CUDLUMIAQIID VWil I3V I viEN s avopiRias

partmental Standardization Officers so that

appropriate action may be taken respecting

G Ups sasT &L s =t

the international agreement concerned.

6.7 CHANGES FROM PREVIOUS ISSUE.
THE EXTENT OF CHANGES (DELE-
TIONS, ADDITIONS. ETC) PRECLUDE
THE ANNOTATION OF THE INDIVID-
UAL CHANGES FROM THE PREVIOUS
ISSUE OF THIS DOCUMENT.
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