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&Y JURE LIYDOO
SUPERSEDING
MIL-R-7575B

16 November 1959

RESIN, POLYESTER, LOW-PRESSURE LAMINATING
This specification is mandatory for use

by all Departments and Agencies of the
Department of Defense.
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Grade A - Normal mechanical properties.
Grade B - Improved mechanical properties.
Class 0 - Nonelectrical.

Class 1 - Dielectric constant (la.'m\inate) of 3.6 up to 4.0.
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Dielectric constant (laminate) of 4.0 up to 4. 2.
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Form A - Liquid or sclid resin (3. 3)

Form B - Pre-impregnated resin (3. 3).
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2. APPLICABLE DOCUMENTS

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

SPECIFICATIONS

Federal

NN-P-515 Plywood, Container Grade

TT-1-735 Isopropyl Alcohol

TT-S-735 Standard Test Fluids; Hydrocarbon

PPP-B-576 Box, Wood, Cleated, Veneer, Paper Overlaid

PPP-B-585 Box, Wood, Wirebound

PPP-B-591 Box, Fiberboard, Wood-cleated

PPP-B-601 Box, Wood, Cleated-Plywood

PPP-B-621 Box, Wood, Nailed and Lock-Corner

PPP-B-636 Box, Fiberboard vz

PPP-C-96 Can, Metal, 28 Gage and Lighter

PPP-D-705 Drum, Metal Shipping, Steel (Over 12 and
Under 55 Gallon)

PPP-D-729 Drums: Metal, 55-Gallon (For Shipment of
Noncorrosive Material)

PPP-P-704 Pails, Shipping, Steel (1 through 12 Gallon)
PPP-T-60 Tape, Pressure-Sensitive Adhesive, Water-
proof, for Packaging

Military
MIL-H-5606 Hydraulic Fluid, Petroleum Basc, Aircraft,

Missile, and Ordnance

R
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Military (continued)

a Pal PR .
MIL-C-5084 Cloth, Glass, Finishe

Resin Laminates

MIL-L-10547 Liners, Case, and Sheet, Overwrap; Water-
Vaporproof or Waterproof, Flexible

STANDARDS
Federal

Fed. Test Method Plastics; Methods of Testing
Std. No. 406

Military
MIL-STD-105 Sampling Procedures and Tables for Inspection
by Attributes
MIL-STD-129 Marking for Shipment and Storage
MIL-STD-147 Palletized Unit Loads (40 In.
X 48 In, 4-Way Partial and 4-Way
Pallets)

(Copies of specifications, standards, drawings, and publica-
tions required by suppliers in connection with specific procurement functions
should be obtained from the procuring activity or as directed by the contracting
officer.)

2.2 Other publications - The following documents form a part
of this specification to the extent specified herein. Unless otherwise indicated,
the issue in effect on date of invitation for bids or request for proposal shall

apply:

Uniform Classification Commitiiee

Uniform Freight Classification Rules

{(Application for copies of the above publication should be
addressed to the Uniform Classification Committee, 202 Chicago Union Station,

Chicago, Illinois 60606.)
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Interstate Commerce Commission
1
19 CFR 71 - 90 Interstate Commerce Commission Rules and
Regulations for the Transportation of Explosives
and Other Dangerous Articles

(The Interstate Commerce Commission Regulations are now a
part of the Code of Federal Regulations (latest cumulative pocket supplement) avail-
able from the Superintendent of Documents, Government Printing Office, Washington,
D. C., 20402. Orders for the above publication should cite '"Code of Federal
Regulations, 49 CFR 71 - 90 (Revised 1963)").

Manufacturing Chemists Association, Inc.

Manual 1.-1 Guide to Precautionary 1.abeling of Hazardous
Cheimicuals (Sixth Edition-1861)

(Application for copics should be addressed to the Manu-
facturing Chemists Association, Universal Building, 1825 Connecticut Avenue,
Washington, D. C., 20009.)

3. REQUIREMENTS
* 3.1 Preproduction - The resin furnished under this specification

shall he a product which has been subjected to and has passed the preproduction
inspection specified hcrem

* 3.1.1 One-year weathering data - As part of the preproduction
requirement, the supplier shall submit certified data showing that a glass cioth
base plastic laminate. fabricated as specified in 4.3.1.1 from the resin to

furnished under this specification, has been exposed to outdoor weatherin
N 1.

B
A L iy L T 7. T S CU ac aiihonmiiantley - n Fay
accordance with 4.5.5 for a period of one year and has subsequently met the ap-
plicable requirements of Table . The data shall identify the geographical location
in which the outdoor weathering was accomplished.
3.2 Materials - The materials used in the manufacture of the

esin shall he of high quality and as specified herem The resin shall be of the
ol\ cster, thermosetting, low pressure laminating type. The componcnt materials
of the resin shall be such that the cured resin shall not be corrosive to metals.
3.3 Form - The resin shall be in a form (liquid or solid)
suitable for impregnating or may be furnished already impregnated on glass
fabric (pre-impregnated). It shall be free from foreign materials.
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3.4 Chemical type - The supplier shall designate the poiyester
base and the cross-linking agents, such as "unsaturated alkyd-styrene." (See
3.9.1(d).)

position by a code number that shall be u entif regin, The code
number may include trade name if desired. Any changes in the components or
manufacturing procedures shall necessitate use of a different code number,.

For pre-impregnated materials, those materials using the same resin but having
different properties due to different impregnating conditions shall have

different designations. The designation shall consist of the resin code

number with a suffix indicating impregnating conditions.

3.6 Physical and reactive properties - For liquid or solid resin,
the supplier shall furnish limiting values for specific gravity, viscosity, and
acid number of the liquid uncatalyzed resin; maximum gel time and peak exotherm

dos & AL _

of the catalyzed resin; and the Barcol hardness and specific gravity of the cured
unfilled resin. For pre-impregnated material, limiting values shall be furnished
for the volatile content, dry resin content, and flow. These values and the
methods of determination, when not specified herein, shall be included by the
supplier in the instruction sheet (3.9) and shall be considered requirements

of this gpecification for resin of the code number or designation concerned

The supplier shall also furnish nominal values (adequate for design calculations)

for the dielectric constant and loss tangent of the cured unfilled resin (Classes 1
through 4 only) at the frequency applicable to the electrical tests of Table II.

3.7 Mechanical and physical properties of the laminate - The
mechanical and physical properties of a glass cloth base plastic 1aminate; T8brT-
cated as specified in 4. 3. 1. 1 shall conform to the values listed in Table I.

3.8 Electrical properties of the laminate (Classes 1 through
only) - The electrical properties of a glass cloth base plastic laminate,
fabricated as specified in 4. 3. 1 2, shall conform to the values listed in

2N n

Tabie iI. (See aiso 6.2 (c) and 8. 3.)

s o e .

3.9 Instruciion sheet ~

3.8.1 For liquid or solid resin - Unless otherwise specified, the su
shall provide for each unit package of resin an approved instruction sheet containing
tha fallaurdne infarmatinn
Lvc l\JlJU"IIlB AIMAUL 1ILAAVIVILL,

(a) Grade and class of the resin and the number of
this specification.

(b) Resin code number (3. 5).

wn
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TAMLE 1

. LENCTWVISE MECSANICAL AND FEYSICAL PSOFERTIES
OF LASS CLOTH MASE FLASTIC LANZMATS )/

(Unless o hervise specified, all values are minisus for Lhe aversge of five spscimens)

thed
Property (m-l:-& Nothad oo, Wouireaents B/
cxoupt 80 moted)
TESTRD U.OBR STABDARD OORDITIONE (see &.5.1) Gmde A Ovnds 3
iR e (Sametmyn atoe 1 by & 6,000
Limate gtpe slee $0,000
Inj.ial modulws of elasticity tnshes 2.7sx 108 3. :'z 106
Ul.imate tgngile sirength, pei }& . ) 40,000 30,000
aposisens
Vltimate compressive siisagih, sdgevise, poj o 33,000 4,000
(MGT otme ) 1/8 W /2 ’
: Ve tashes
Flammbility, inches per mimute 0nn 3.0 (sax) 3.0 (mmx)
v.u;::»mm. 2% houre issereien, peresst shaage in o8 *0.5 (smx) | 0.5 (ms)
we
Barcol ardness (see 4.6.4) $5 58
Spscific grevity $01} ow $012 y ¥
Mesiln content, percent TO8) y Y
. TRITR VT (ene b.5.0)
Vieersl propertiss, flatvise, pot 100
Ultimste strength (Bpectapn atee ) W & 45,000 #o,000,
In1-is] modulus of elastiefiy ::--) 2.9 EY ] 3.0 5308
Uitisate tensile strength, pet ig::- ’ ) 3,000 A8, 000
apeeinens
Uliimate compressive siyength, edgevipe, 191 t&u t- 3 1/8 N 13 9,000 40,000
K sige
inehes) «r
. TMSTRD AT 70° C AVIER KXFGEURE %0 T0° © POR 1/2 ROUR (eee 4.5,3) X
-
Plexurnl properties, Clatvige, psi 108
Ultimsie sirength Specimes alse ) W & 0,000 b, 000
Int:lei modulus of elastieity , (lmu) 235106 | 262108
TESTED APTIR DOSISTON 1N QURICAL FLEIRS (see 4.5.3)
WIL-N-5606, Rydrwuitc Pluid, ‘ ?q—:—r s lw b
Tetrolewm Pase, Alrcrast, Miseile and Ordesnes 1ashes
Percent change in veight (incresse or deereese) 011 0.2 (max) Q.2 (max)
Percent change in thickness {incresse or decreage) 7011 0.2 (mx) Q.2 (ws)
Ultimate flexural streagth, pel en ¥ ¥
TP-1-735 leoprasyl Alcohol ' {8peetmen otse 1 by & tnehes}
Percent change in weight (incresse or decreese) ToN 0.1 mg 0.1 i-a;
Percent change in thickness (increase ar decrenss) 701} 0.1 (max 0.} (max
U timste flexursl strength, pei 1031 y y
TT-8-T35 S.andard Test Pluids, Rydroserdos, Type INX ) (Specimen sise 1 by & toches)
Perceat change in weight {increase or decreage) ) 0.1 i.u Q.1 im
Percen. clange in thicinese (incresse or decrssse) Toul 0.1 (mmx 0.1 (mmg
Ul .imate flexurel strength, psi 1031 ¥ j/
' | TEOTED APTEA | YEAR OF GUNOOSA VOATRERENS (ves V.5.5)
nm“mnxu. flatvise, pel 22'3:‘ .m Lag b 5,000 50,000
3 3 ."“‘. )
Iattial medulus of elastictty ) protiny o 253\ | arud

NOTSS: )/ lengihvise direction of test spocissns s parallsl tc warp diyestion of glass feprie.

g,’ Mw specimens shall show RO Cruching, <resing, sofisning, delagination, nor eny ather visidble deteriommtion
afler condi-foning exposures or immereions.

4’ There cre no requiremsnts for t'-ae r.ies. Movever, . veiurs should be determined und repariad.
Culculations for ultimmte flcsurel sizeng'h fler tmmersion in chamical fluida shal) be Buscd o Lie dimen-
slons of the specimens before immeraion.

8
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TABLE II
ELECTRICAL REQUIREMENTS FOR GLASS CLOTH BASE PLASTIC
(CLASSES 1-4 ONLY) LAMINATES AT 8,500 - 10, 000 MEGACYCLES 1/
(Values reported shall be the average of the determinations made
on a minimum of 3 specimens.)
Dielectric constant Loss tangent

Standard conditions °
(4.5.1)

Immersion condi-
tions (4. 5. 6)

As specified for the applicable class | 0.020 (max)
(1.2)
Not greater than 5 percent increase 0. 025 (max)

over the ""as received' value

1/ "X-band" frequency range. The recommended test frequency for this band

is 9, 375 mcs.

o~
Cu
S’

—_~
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(®)

(h)

(See algo 6.3.)

The form of the resin (3. 3).
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Dielectric constant (nominal) and loss tangent (nom-
inal) of the cured unfilled resin, Classes 1 through
4 only (3.6).

Maximum usable storage life of the resin (uncatalyzed
and catalyzed) and recommended storage conditions.

Recommended mixing and impregnating procedures, in-
cluding recommended types, percentages and manner of
utilization of cataiysis and retardants.

Maximum allowable shelf life at various temperatures
of impregnated fabric before curing.

Range of time , | nd pressure cycles
recommended to affect the cure for laminates.

Any other pertinent information, at the supplier's
option, on storage and handling.
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3.9.2 For pre-impregnated material - An instruction sheet for
the pre-impregnated form shall be prepared as specified in 3.9. 1 except
that the following information, with description of the method of determining
the properties shall be substituted for items (a) through (i) of 3.9. 1.

(a) Grade and class of the resin and the number of this
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Chemical type of the resin (3. 4).

(e) Dielectric constant (nominal) and loss tangent (nominal)
of the cured unfilled resin component, Classes 1
through 4 only (3. 6).

(f) Volatile content (average and tolerance) (3. 6).

(g) Dry resin content (average and tolerance) (3.6).

(h) Flow (average and tolerance) (3.6).

3.10 Workmanship - The material specified herein shall be
processed as required in accordance with the best practice for a high quality
resin.

4, QUALITY ASSURANCE PROVISIONS
4,1 Responsibility for inspection - Unless otherwise specified

in the contract or purchase order, the supplier is responsible for the performance
of all inspection requirements as specified herein. Except as otherwise specified,
the supplier may utilize his own facilities or any commercial laboratory acceptable
to the Government. The Government reserves the right to perform any of the
inspections set forth in the specification where such inspéctions are deemed neces-
sary to assure supplies and services conform to prescribed requirements.

4.2 Classification of inspections - The inspections performed
under this specification shall be of the following classifications:
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4.3 Preproduction ingpection - Preproduction inspection
shall include all the examinations and tests of this gpecification except the one
year outdoor weathering test (4.5.5), for which certified test data shall be
submitted by the supplier (3. 1.1), and the-examination of preparation for
delivery (4.6.11). Unless otherwise specified (4. 3. 2), no material shall be
offered for acceptance under any contract or order until the preproduction
samples prescribed in 4. 3.1 have been subjected to preproduction inspection
and pronounced satisfactory by the procuring activity., However, approval of
the preproduction samples or of acceptable test data (4. 3. 2) in lieu thereof
shall not relieve the supplier of his obligation to meet the quality conformance
inspection,

4.3.1 Sampling for preproduction test - The following samples
and materials shall be submitted by the supplier for preproduction test:

(a) Two copies of the certified weather resistance
data specified in 3.1.1.

(b) Two copies of the instruction sheet specified
in 3.9.

(c) One gallon of liquid or dry resin; or eight square
feet, full fabric width, of pre-impregnated resin
fabric as applicable, dependent on the form of
resin supplied.

(d) A 2 foot by 2 foot glass cloth base laminate sheet
0.125 *0. 010 inch thick (see 4. 3.1, 1) or five sheets,
each one foot square, of that thickness for determining
mechanical and physical properties of the laminate.
Unless otherwige specified in the contract or order,
this sheet shall be processed by the supplier into the
required number of test specimens for all mechanical
and physical tests, machined to size and suitable
for testing.

(e) A 4 inch by 8 inch glass cloth base laminate sheet
at least 0. 75 inch thick (see 4. 3. 1. 2) for tests of
electrical properties (Classes 1 through 4 only)

4,3.1.1 Laminate sheet for mechanical and physical properties -
The laminate sample for mechanical and physical tests shall be fabricated in
the form of a sheet or sheets 0,125 0, 010 inch in thickness, using the resin
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which is under test and 12 plies, laid up parallel, of 181 glass cloth conforming
to MIL-C-9084 for finished cloth. The sample shall be laminated at a pressure
not exceeding 30 pounds per square inch and shall be fully cured in accordance
with the resin supplier's instruction sheet. The sample shall be essentially
void free and representative of the best quality workmanship and shall have a
resin content by weight that will produce a laminate with optimum properties.
Specimens from this laminate shall be tested to determine conformance to

the mechanical and physical requirements of 3. 7.

4,3.1. 1.1 Base fabric for pre-impregnated laminate samples -
Unless otherwise specified, the laminate prepared for preproduction tests
of pre-impregnated materials shall be fabricated with 181 glass cloth,
regardless of the base cloth to be used in the actual delivery of pre-impreg-
nated resin. This substitution shall apply to the laminate samples only, not
to the pre-impregnated samples of 4.3.1 (c) or 4.4.1. 2.

4.3.1.2 Laminate sheet for electrical property tests - The
glass fabric base, resin content, specific gravity, finish, and other
physical characteristics of the laminate sample for electrical test
(4. 3.1 (e)) shall be the samc as those of the laminate fabricated in
accordance with 4.3.1.1. The laminating procedure shall follow, as
closely as practical, the procedure used in4.3.1.1.

4.5.2 Preproduction ingpection in repeat orders - In
repeat orders or orders for different parts, the requirement for preproduction
inspection in this specification may be met, at the discretion of the procuring
activity, by submittal of applicable test data from previous preproduction
testing, provided the materials and processes have not been changed and
provided the supplier submits a certified statement to that effect. However,
the procuring activity may, at any time, require the performance of any
preproduction test deemed necessary to assure the conformance of the

aranifinatian wma~n l-;v-nw\nv\"n

material to the speciiicaiion requirements.

4.4 Quality conformance inspection - Quality conformance
inspection shall include the material copformance inspection of Table III

4l imana
tne i xbpcct ion of
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anaratinon fa i
repar for delivery specified in 4.6, 11,
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TABLE II

MATERIAL CONFORMANCE INSPECTION

— Requirement Method
e85 Paragraph Paragraph
Uncatalyzed resin
Specific gravity 3.6 4.6.1
Viscosity 3.6 4.6.2
Acid number 3.6 4.6.3

atalyzed resin

Gel time 3.6 4.6.5 (b)
Peak exotherm 3.6 4.6.5 (c)
Cured unfilled resin
Specific gravity 3.6 4.6.1
Barcol hardness 3.6 4.6.4
Pre-impregnated resin
Volatile content 3.6 4.6.6
Dry resin content 3.6 4,6,7
Flow 3.6 4,6,8
4.4.1 Sampling for quality conformance inspection -
4.4.1.1 Lot - For sampling purposes, a lot shall consist of all
the resin of one code number or designation subjected to inspection at one time.
4.4.1.2 Sample for material conformance - One gallon of liquid
cnnen e smrenbad Falwina

or qry resin, or elgm: square Ieet, full fabric widin, of pre-impregnated faoric,

dependent on the form of resin supplied, shall be selected at random from each
1ot Tarn nnnica nf tha ingtwiintinn ahaat mecifioﬂ in 8.9 ahall he gquhmitted with

o
PLTD Ul uiT 1iiDvi UL Livil Diivor Oop iaiTu o ¥ Diiiaai AT DuASiiiAvVTNA VYaves

4.4.1.3 Sample for conformance to preparation for delivery - A
sample of filled exterior containers shall be selected from each lot in accordance
with the provisions of MIL-STD-105 for Inspection Level I and an Acceptable
Quality Level (AQL) of 2.5 percent defective.

4.4.2 Rejection criteria - If any sample of liquid or solid
resin or of ~re-impregnated fabric, fails to conform completely with the require-
ments of i pecification, or if the prepa.ratlon-lor—deuvery sample contains

A Y PR . AT waaanto

more defective units than permitted by AQL 2.5, the lot of resin represented

[y
[
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by the sample shall be rejected. Disposition of rejected lots shall be in accordance )
with MIL-STD-105. -

4.5 Test conditions - -
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nd tested wet at that temperature
immedig telv after removal from the water. In case of any question as to validity
of the test results, specimens shall be soaked for 30 days in distilled water at
23 +1,.1° C and tested wet at that temperature immediately after removal from
the water. Results obtained under the latter conditioning shall be final.

4,5.3 Exposure o 70° C - Specimens shall be exposed for 1/2 hour
to a temperature of 70 1, 1° C (158 #2° F) in a previously heated test chamber and
shall then be tested immediately at the same temperature.

- 4 T - P UL T I o R, P « S Sh a1l L e mea o N\

4.0, immersion 1 cnemicCal iiulus = SpecClineins sSiidil e luuucrscu )
i Lot ) 1213 caevmanifiad in Tahla T A cnmawmnts ant ~AF cmnanityrmanag ahall ha

in the chemical 11uias SpeCiiied ini 1a01€ 1. A Sépardi€e S€u Ui SpECIiITiens Siidil UT

oY £ nnnhk fliiid Tha immarainan nranadinira chall ha in ancrnrdanno uwrith mothad

ust 10 ©dUlll 11UulLU. 11T LHUINTEISIVI PJLULTUUL T Silaal UT il alLUL AL T Wil Jdicuiava

AN11 ~Af Tad Taaot Mathad Qtd n ADBR oyxront that e immergion time shall ~”

(ULl 01 e, 15U viCuuilu iduli. YU, TVY, TAUTPL tiiGe Gl daliaatd Salval vildil Sia&kas

he 94 hanre at 22 +1 1° C (73. 4 +2° F)Y. The snecimens shall be removed from
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the fluids at the close of the exposure period and tested immediately.
4.5.5 One year outdoor weathering (for supplier's certified test

data (3.1.1)) - The laminate shall be exposed to outdoor weathering for one year on

a land rack inclined 45 degrees to the horizontal, facing south. The laminate shall be
turned over every 15 days. At the end of the weathering period, specimens shall be
cut from the laminate, subjected to standard conditions (4. 5. 1) for 96 hours,

and tested at standard conditions.

4.5.6 Water immersion (for tests of electrical properties) -
Specimens shall be immersed for 24 hours in distilled water at 23 *1. 1° C
(73.4 +2° F). Specimens shall then be removed from the bath, wiped free of
surface water, and tested immediately.

A O Thagt maoathade _

4, U ATPOL 1IITUIIVUUD

4.6,1 Specific gravilty - Specific gravity of the liquid uncatalyzed
and of the cured unfilled resin shall be determined by weighing a specific volume
of the resin in grams and dividing by the volume in cubic centimeters
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4.6,2 Viscosity - The viscosity of the liquid uncatalyzed resin
shall be determined by a calibrated MacMiohael viseosimeter or equivaient.
The test procedure shall be submitted by the manufacturer in the instruction
shantd /9 Q)
SHCCL (v. U’o
4,6,3 Acid number - The acid number of the liguid m\caia_lyzed

resin shall be determined in the following manner: The acid number of a poly-
ester is defined as the milligrams of potasaium hydroxide required to neutralize

1 gram of polyester. It is determined by titrating a suitable sample of the material
as a solution in neutral acetone with 0.1 normal potassium hydroxide using
phenolphthalein as an indicator. Other methods may be used but shall be described
in the instruction sheet (3.9).

4.6.4 Barcol hardness - The Barcol hardness of the cured unfilled
resin specimens and laminate specimens shall be obtained by direct reading

yrT oo

on a Barcol Impressor. Barcol instrument, model GYZJ 934~ .l. shall be used
1N

. 1 -1

(6.4). The laminate specimens shall be at least 1 inch square.

4.8.5 Gel time and peak exotherm - The gel time and peak exotherm
shall be determined in the following manner

Resm tubes: 19 by 150 mm.

Thermocouple: 1/8 inch maximum diameter (iron-
constantan leads or stainless steel needle).
Potentiometer. -
Constant-temperature circulating water baths.

o

(b) Method for gel time: A 200 gram sample of resin
in a beaker surrounded by a water bath at 25 £0.5° C
(77 +1° F) is catalyzed by addmg exactly 1 percent of
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positioned v mallv in the tube w1th the tm n the center
of the resin. The gel time is determined as the time
required for the temperature of the resin to rise from
65.6° C to 87.8° C (150° F to 190° F). The result shall
e determined from an average of three tests.

(c) Method for peak exotherm: The peak exotherm is defined as
the maximum temperature reached by the resin for the
above-specified bath temperature., Peak exotherm is de-
termined by the gel time method.
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* 4.6.6 Volatile content (pre-impregnated form) - The specimen
ghall be a four inch square, the full thickness of the material, taken at least
an iach from the edge of the fabric and bias cut to minimize raveling. The

specimen shall be weighed at standard conditions (4.5.1), dried by suspending

for 15 *1 minutes in a circulating air oven at 163 *3° C (325 +5° F), cooled in
a desiccator, and reweighed.

Volatile content % = Initia% “:t dry wt. x 100
lﬂ“:la.l Wl

Result shall be the average of three specimens taken from representative areas
of the material.

* 4.6.7 Dry resin content (pre-impregnated form) - The dry speci-
men from 4. 6.6 shall be placed in a muffle dish in a muffle at 565.5 *14° C
(1050 £25° F) for 30 minutes or until the specimen has the original color of
the inorganic reinforcement. The ignition residue shall be cooled in a desiccator
and weighed.

Dry resin content (%) = 2TY th')l:yl‘%?ited wt. X 100

Result shall be the average of three specimens.

4.6.8 Flow of pre-impregnated material - The flow of the pre-
impregnated material shall be determined in the following manner: Four 4-inch <
squares shall be cut from the impregnated fabric material. These specimens
shall be weighed. Specimens of 4 plies shall be wrapped in cellophane and placed
between platens before being pressed into a laminate under conditions of 325° F
temperature and 15 psi pressure for 5 minutes. After removing the specimen
from the press, the cellophane, as well as all the flash resin that has flowed
from the laminate, shall be removed from the 4 edges. The specimen shall

then be reweighed.

HOW (%) — Inltlal Wt - flnal Wt X 100
Initial wt.

Result shall be the average of three tests.

4.6.9 Mechanical and physical properties of the laminate - The
mechanical and physical properties of the laminate shall be determined in
accordance with the methods of Table I, using specimens prepared from the 0. 125
inch thick laminate sample (4.3. 1. 1).

* 4.6.10 Electrical properties of the laminate - The electrical

tests shall be performed by the shunted line waveguide method or the resonant
~avity tanhnianoe neinoe the laminate samnle nf 0 75 lnr‘h thickness (4 '{ 1.2)

Lavity VOUMILIYUT UDLLE VAL diiiiuary Udapss 1At MilaUNIAT SO L &)

If calculations (6. 3) establish that thinner specimens would be preferable, the
testing activity is permitted to abrade or otherwise mill the 0. 75 inch specimens
to the optimum thickness. ’
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4,6.11 Inspection of preparation for delivery - The sample selected

in accordance with 4. 4. 1,3 shall be inspected before closing the exterior containers.

Each interior container of the sample shall be weighed to determine the amount

of contents and shall be examined for presence of the required instruction sheet.

Interior and exterior containers shall be checked for nonconformities of materials,

workmanship, and marking. Defects of closure of exterior containers shall be checked

in containers ready for shipment. Any exterior contaimer having one or more non-

conformities in the exterior container itseif or its contents shail be rejected.

5.1 Packaging - Packaging shall be Level A or C as specified
(see 6, 2)
A\ 4

5.1.1 Level A -

5.1.1.1 Liquid or solid form - The resin shall be packaged, as

specified (see 6. 2), in 1-gallon or smaller cans conforming to Type V, Class 2,
round, of PPP-C-96, 5-gallon pails conforming to Type II, Class 3 of PPP-P-
704, 16-gallon drums conforming to Type I of PPP-D-705, or 55-gallon drums
conforming to Type Il or Type IV of PPP-D-729.

5.1.1.2 Pre-impregnated form - Pre-impregna‘ed glass fabric shall
be furnished in approximately 60-pound rolls wound on cylindrical cores with
polyethylene interleaf between the layers of impregnated fabric in the rolls. The
rolls shall be paper-wrapped and individually pack%ed in e ort tvpe PPP-B-636
fiberboard boxes in such fashion that the roll is suspended by the ends of the core

5.1.2 Level C - Packaging shall be in accordance with the manu-
facturer's commercial practice.

5.2 Packing - Packing shall be Level A, B, or C as specified
(see 6. 2).

5.2.1 Level A -

5.2.1.1 Liguid or solid form - Resin packaged in containers con-
forming to PPP-C-96 shall be packed in accordance with the overseas requirements
of the appendix thereto. Resin packaged in containers conforming to PPP-P-704
PPP-D-705 or PPP-D-729 require no overpacking. When specified (see 6. 2),
5-gallon pails and 16-gallon drums shall be palletized in accordamce with MIL-
STD-147.

5.2.1.2 Pre-impregnated form - Pre-impregnated glass fabric,

packaged as specified in 5. 1.1. 2 shall be packed inexport type shipping containers
conforminc to PPP-B-576, PPP-B-585, PPP-B-591, PPP-B-601, PPP-B-621,
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or PPP-B-636. Plywood, when used, shall conform to NN-P-515, Type I, Class 2,
As far as practicable, exterior containers shall be of uniform shape and size, shall
be of minimum cube and tare consistent with the protection required, and

ghall contain identical quantities. The gross weight of each pack shall be limited

to approximately 200 pounds. Containers shall be closed and strapped in accordance
with the applicable container specification or appendix thereto. Containers, except
those meeting PPP-B-636, shall be provided with a case liner conforming to
MIL-L-10547 and shall be sealed in accordance with the appendix thereto. As an
alternate, PPP-B-636 containers may be sealed at all joints and seams with

tape conforming to PPP-T-60.

- a n T ~erenl T
G 1LeévVelL b -

g 9 9 1 T im1id ar anlid form - Rogin nankacad in nantainarg ananfarmine

Ue Lig &uo L J_Jl\iulu Vi DPULLWL AV X il AVCO DAL ya,vl\aﬁvu 11l LYVUlvaiLluTC 1L O \IUI“UL-\IIKKI&
tc PPP-C-98 ghall be packed in acco nce with the domesgtic recunirements of the
c PPP-C-96 shall be packed in accordance with the domestic reguirements of the
appendix thereto. Resins packaged in containers conforming to PPP-P-704,
PPP-D-705, or PPP-D-729 require no overpacking. When specified (see 6. 2),

5-gallon pails and 16-gallon drums shall be palletized in accordance with MIL-STD-147.

8

5.2.2.2 Pre-impregnated form ~ Pre-impregnated glass fabric, packaged
as specified in 5. 1. 1. 2 shall be packed in domestic type shipping containers con-
forming to PPP-B-576, PPP-B-585, PPP-B-591, PPP-B-601, PPP-B-621, or
PPP-B-636. Exterior containers shall be of minimum cube and tare consistent

with the protection required. As far as practicable, exterior containers shall be

of uniform shape and size and shall contain identical quantitics. The gross weight

of each pack shall be limited to approximately 200 pounds. Containers shali be

closed and strapped in accordance with the applicable container specification or
appendix thereto.

e 0o a T awras]l 0 2 T Aawr mrocaiivae layvninating macin and nra_imnroaonatad

Je Lo O I N ALZEY LOW prodSbultT raliiilidiiiipg LTO1I allu proTliiupiciiiartcu
glass fabric packaged as specified in 5. 1. 2 shall be packed to afford protection
acgainst damage during direct shivment from the sunplv source to the first receiving
against damage during direct shipment from the supply sour 0 g
activity for immediate use. Containers shall comply with Uniform Freight
Clagsification Rules and Regulations or other common carrier regulations appli-
cable to the mode of transportation.

5.3 Marking for shipment - In addition to any special marking

required by the contract or order (6.2) or herein, interior packages, exterior
shipping containers, and palletized unit loads shall be marked in accordance
with MIL-STD-129. The nomenclature shall inciude:
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Resin grade and class
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*;‘ * 5.3.1 Hazardous chemicals - All packaged units of hazardous
3 chemicals shall have affixed thereto such warning labels and markings as may
be required by the Interstate Commerce Commission CFR, Title 49, Part 71-90,
and the Manufacturing Chemists Association Manual L-1.
* 5.3.2 Warning markings - All packaged units shall be marked:
WARNING: USE WITH ADEQUATE VENTILATION -
FLAMMABLE - The solvents contained in this compound may have
flash points well below prevailing room temperatures. Do not
heat by, or use near, an open flame. Heat preferably by
means of a steam coil or other nonflame-producing heat source.
WARNING: Catalysts, promoters, and solvents to be used
with this compound should be stored in original tight con-
tainers isolated from one another in cool locations.
Never permit a catalyst to come in contact with any com-
ponent except the base compound.
5.4 Instruction sheet - Unless otherwise specified, a copy of
the latest approved issue of the supplier's instruction sheet shall be included with
each interior package (see 3.9).
6. NOTES
—
: 6.1 Intended use - Low pressure polyester resin covered by

this specification is intended for use in fabricating laminates for general structural
parts, aircraft radio and radar antenna housing, and other applications.

* 6.2 Ordering data - Procurement documents should specify:

(a) Title, number, and date of this specification.
() Grade, class, and form of resin (1.2 and 3. 3).

(c) Required sampling and testing for frequencies other
than x-band (8, 500 to 10, 000 mcs), if applicable (6. 3).

(d) Quantity of resin:
1. Liquid or solid: pounds or gallons (6.2.1)
2. Pre-impregnated: weight, width of fabric, and
length of rolls.

(e) Where the preproduction samples should be sent and
the agency designated to perform tests (4.3 and 4. 3. 1).

- 17
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(f) Levels of packaging and packing required (5. 1 and 5. 2j.

(g) Size and type of containers reguired (5.1 and 5. 2).
{h) Whether palletizing is required (5.2.1.1and 5.2.2.1)
{1} Special marking, {fr equired (5. 3).
5.2.1 Purchage unit - The unit of purchase for both liquid and
solid resin is the pound
6.3 Additional test frequencies - In addition to the specified

test frequency range for electrical properties (Table II), other frequencies may
be of importance in particular applications and may be specified in coniract

or order in addition to or in lieu of the 8, 500-10, 000 megacycle (x-band) range.
Typical frequencies are as follows, including the x-band.

Band Test Frequency (mes)
s 2, 880
C 5,400
X 9,375
K, 16, 500
K 24, 500 -,
Ka 35, 000 ~

gve the K, band, a possible test frequency is 58, 500 mcs, based

6.3.1 Specimen thickness - The thickness of specimens required
for electrical tests at the frequencies of 6.3 may be calculated by the following

formula:

30

4V('(Xo/kc)2

imen thickness
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space wavelength
. cut-off wavelength of wave guide
= approximate dielectric constant of sample
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Further information is available in ARTC report "ARTC-4 Electrical Test Pro-
cedures for Radomes and Radome Materials (Re\nsed July 1960)," prepared by
Aerospace Industries Association of America, Inc., 1725 De Sales Street,

Washington, D.C. 20036.
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INSTRUCTIONS: In a continuing effort to make our standardization documents better, the DoD provides this form for use in
submitting comments and suggestions for improvements. All users of military standardization documents are invited to provide
suggestions. This form may be detached, folded along the lines indicated, taped along the loose edge (DO NOT STAPLE), and
mailed. In block 5, be as specific as possible about particular problem areas such as wording which required interpretation, was
too rigid, restrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which wouid alleviate the
problems. Enter in block 6 any remarks not related to a specific paragraph of the document. If block 7 is filled out, an
acknowledgement will be mailed to you within 30 days to let you know that your comments were received and are being
considered.

NOTE: This form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of
specification requirements on current contracts. Comments submitted on this form do not constitute or imply authorization
to waive any portion of the referenced document(s) or to amend contractual requirements.
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