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Advancing Mobility MATERIAL
400 COMMONWEALTH DRIVE WARRENDALE. PA 15096 SPECIFICAT'ON Issued . 1-1-84

Revised

CLOTH, TYPE "E" GLASS, "B" STAGE POLYESTER—RESINfIMPREGNATED
7781 Style Fabric, Flame Resistant, Improved Strength

1. SCOPE:

1.1 Form: his specification covers a style 7781 glass clothCimpyegnated with a
heat-curable polyester resin system, the resin being processed to a "B"
stage cpndition, and furnished in the form of continuous rolld.

1.2 Applica ion:. Primarily for vacuum-bag molded, flame resistanti laminates
used up| to 80°C (180°F).

2. APPLICABLE DOCUMENTS: The following publications form a part gf this
specifichtion to the extent specified herein. The latest issug of Aerospace
Material| Specifications (AMS) shall apply(’ The applicable issye of other
documents shall be as specified in AMS 2350.

2.1 SAE Publlications: Available from SAE, 400 Commonwealth Drive/ Warrendale,
‘ PA 15096. . :

2.1.1 Aerospace Material Specifications:

AMS 2350 - Standards and Test Methods
AMS 2825 -~ Material-Safety Data Sheets
AMS 3824 - Cloth, (Type "E" Glass, Finished for Resin Laminafies

2.2 ASTM PublicationS: Available from American Society for Testing and
Materialls, 1916 )Race Street, Philadelphia, PA 19103.

ASTM D6[38 -~ Tensile Properties of Plastics

ASTM D695)' = Compressive Properties of Rigid Plastics

ASTM D790 - Flexural Properties of Plastics and Electrical Insulating
: Materials :

ASTM D2344 - Apparent Interlaminar Shear Strength of Parallel Fiber

Composites by Short Beam Method

ASTM D2584 - Ignition Loss of Cured Reinforced Resins
ASTM D3530 - Volatiles Content of Carbon Fiber - Epoxy Prepreg
ASTM F501 - Aerospace Materials Response to Flame with Vertical Test

Specimen (for Aerospace Vehicles Standard Conditions)

SAE Technical Board Rules provide that: “This report is published by SAE to advance the state of technical and
. engineering sciences. The use of this report is entirely voluntary, and its applicability and suitability for any particular
use, including any patent infringement arising therefrom, is the sole responsibility of the user.”
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2.3 U. S. Government Publications: Available from Commanding Officer, Naval
Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120,

2,3.1 Military Standards:

MIL-STD-794 ~ Parts and Equipment, Procedures for Packaging and Packing of

3. TECHNICAL REQUIREMENTS:

3.1 Material:

3.1.,1 Rein¥orcement: Shall conform to AMS 3824, Style 7781.

3.1.2 Resip: Shall be a low-pressure-laminating polyester @esin modified as

3.2 ghelf Life: The impregnated cloth shall have a shelf life of| not less than
six months from date of receipt by purchaser when stored below 7°C (45°F) in
moistuge-proof, sealed containers.

3.3 Working Life: The impregnated cloth shall meet the requirements of 3.4 when
tested |after continuous exposure of up. to 20 days within the felative
humidi¢y and temperature limits shown in Fig. 1.

3.4 Properties: Impregnated cloth shall conform to the following| requirements:

3.4.1 Uncured'Impregnated Cloth: ~'Shall conform to the following fequirements:
testy shall be performed-on the cloth after warming to above the dew point
in its ‘sealed, moisture-proof container prior to sampling apd in

Volatiles, % by weight, max 2% 4,5.2
Resin Solids Conterit (Volatile Free),

% By weight 40 + 4 : 4.5,3
Gel Time, mins Preproduction Valjie +20% 4,5.4
Resin Flow Preproduction Valjte +20%  4.5.5

3.4.2

5; tests shall
be performed at 25°C + 3 (77°F + 5) in accordarnice with specified test
methods on specimens cut from test laminates prepared as in 4.5.1.
Specimens to be tested under wet conditions shall be immersed in boiling
distilled water for not less than 2 hr, cooled by immersion in water at
room temperature, and tested within 2 hours. Property values specified
are the minimum average for 4 determinations per test; no individual value
shall be less than 90% of the minimum average value specified.
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- 3.4.2.1 Tensile Strength: ASTM D638
Dry 60,000 psi (415 Mpa)
Wet 57,000 psi (395 Mpa)
3.4.2,2 Compressive Strength: ASTM D695
Dry - 48,000 psi (330 MPa)
Wet 41,000 psi (285 MPa)
3.4.2.3 Compressive Modulus: ASTM D695
Dry 3,450,000 psi (240 GPa)
Wet 3,000,000 psi (205 GPa)
3.4.2.4 Flexural Strength: ASTM D790
Dry 70,000 psi (485 MPa)
Wet 63,000 psi (435 MPa)
3.4.2,5 Flexural Modulus: " ASTM D790
Dry 3,250,000 psi (225 GPa)
Wet 3,000,000 psi (205 GPa)
3.4.2.6 Interlaminar Shear Strength: ASTM D2344
Dry 1,900 psi { 15 MPa) : L
Wet 1,800 psi ( 10 MPa) '
. 3.4.2.7 Flame Resistance (See 8.2):
3.4.2.7.1 Vertical Test, 60 Sec .Ignition: ASTM F501
) - Averag Individual
Pime to Extinguish after Flame Removal, max 5.0 sqc 6.0 sec
Burn Length, max 6.0 in. 7.2 in.
i (150 mm) (180 mm)
Drip Flaming Time, max 3.0 s4gc 3.6 sec
o
3
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3.4.2.7

.2 Penetration Flame Test: 4.5.6
Average
Time of Extinguish after Flame Removal, 15 sec
Time of Afterglow, max 10 sec
Penetration (complete) of Laminate None

Individual
18 sec

12 sec
None

3.5 Quality: Cloth, as received by purchaser, shall be uniform in quality and
condition, c¢lean, and free from foreign materials and from internal and

ex

4, QUA

ternal imperfections detrimental to usage of the cloth.

LITY ASSURANCE PROVISIONS:

4.1 Re

sponsibllity for Inspection: The vendor of cloth shall supply

fo
te
by
co
th

Cl

's tests and shall be responsible for performing”all {
sts. sults of such tests shall be reported to the ‘purchaser

4.6. urchaser reserves the right to sample and to perform g
nfirmatry testing deemed necessary to ensure that the cloth (
e requirements of this specification.

r vendo

assificption of Tests:

4.2.1

AcceptaLce Tests: Tests to determine conformance to requirems

4.2.2

propertliies of uncured impregnated product (3.4.1) and to tensi
(3.4.2.01), flexural strength (3.4.2.4), interlaminar shear sti
(3.4.2.6), and flame resistance (3.4.2.7.1 and 3.4.2.7.2) of ¢
laminatpes are classified as acceptance tests and shall be perf
each lot.

Preprodliction Tests: Tests to determine conformance to all t¢g

4.2.2.1

4.3

4,3.1

Sampling:

requirements of this specfication are classified as preproduct
and shalll be performed /prior to or on the initial shipment of
purchaspr, when a change in material or processing, or both, o
reapprojal as im4.4.2, and when purchaser deems confirmatory
be requjired.

For direct/U.S. Military procurement, substantiating test da

requeted, preproduction test material shall be submitted tg
cognizant agency as i 3%
officer, or the request for procurement.

Shall be as follows:

For Acceptance Tests:

all samples
equired

as redquired
ny
onforms to

nts for

le strength
ength

ured

ormed on

chnical
ion tests
cloth to a
equires
testing to

ta and, when
the
contracting
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4.3.1.1 Pregquency of Sampling: The vendor shall sample the cloth at

according to the following schedule:

Volatiles BEach roll
Resin Solids Each roll
Gel Time . Each roll
Resin Flow Each roll
Tensile Strength Lot basis
Flexural Strength Lot basis -~
Interlaminar Shear Strength Lot basis
Flame—Resistanee Lot—basis

4.3.1.2 Each
(230

4.3.1.3 A lot

setti

for vendor's inspection at one time. An inspection lot shal

2000
basig

4,3.1.4 From
takern
requi

4.3.2 For Préproduction Tests: As agreed upon by purchaser and vend

roll of cloth offered for acceptance shall not exceed !
m) in length. )

shall be all cloth treated at one time withott changesg
ngs using a single batch of resin and reinfOrcement ang

yd (1830 m). A lot may be packaged in-smaller quantitj
lot approval provided lot identification is maintained

the test laminates prepared as in(4.5.1 four specimens
, with the length of each specimen parallel to the warg
rement for properties of the cured product.-

4.4 Approvals

4.4.1 Sample
use is
tests ¢
approvg

4.4.2 Vendor
methods
as thos

change

cloth shall be approved by purchaser before cloth for p
supplied, unless)'such approval be waived by purchaser.
n production/cloth shall be essentially equivalent to t
d sample. .

shall Jse' ingredients, manufacturing procedures, proces

random

50 yd

-in treater
presented
1 not exceed
es under the

shall be
r for each

Oor.

roduction
Results of
hose on the

ses, and

of Anspection on production cloth which are essentially the same

e used on the approved sample cloth. If necessary to
im'ingredients, in type of equipment for processing, oq

ake any
in

manufacturing procedures, vendor shall submit For reapproval a statement
of the proposed changes in material or processing, or both, and, when
requested, sample cloth. Production cloth made by the revised
shall not be shipped prior to receipt of reapproval.

4.5 Test Methods:

procedure,
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4.5.1

4.5.2

4.5.5.1

4.6.1

Preparation of Test Laminates:

All test laminates shall be

layed up with

the warp parallel and unnested so that the satin shafts of the warp always
face the top of the layup and shall be cured in accordance with resin

manufacturer's recommendation.

Laminates from which tensile

specimens are

cut shall be composed of eight plies and shall be not less than 14 in.

(350 mm) in the warp direction.

Laminates from which test s

pecimens for

compressive strength, compressive modulus, flexural strength, flexural
modulus, and shear strength are cut shall be composed of twelve plies and

shall

specimens for flame resistance are cut

(300 mm) square. Laminates fr

shall be composed of

be not less than 12 in,

om which test
two plies and

shall

Volat

be not less than 12 1n. (300 mm) square.

Lle Content: Shall be determined in accordance with) AS]

Tempe

Resin

rature A, 120°C (250°F).

Content: Shall be determined in accordance%with ASTM

620°C

Gel T
width
sampl
press
suffiq
shall

+ 25 (1150°F + 50).

ime: Cut sufficient 2 x 2 in. (50 x 50/mm) pieces acro
to make a sample approximately 0.020\4in. (0.50 mm) thi
b between sheets of suitable film and insert between t
which has been stabilized at 120°€ + 5 (250°F + 9).

tient pressure to form a bead of“resin around the sampl

begin as soon as pressure ig>applied. The resin bead

at intervals with a wire.-\'Gelling will be preceded b
ance, during probing, of(long strands of resin. Probi
ued until these long strands of resin no longer occur;
hall be recorded as.'gel time.

Flow: Shall be ‘determined in accordance with ASTM D35
press preheatéd to 120°C + 3 (250°F + 5) and a pressu
g + 1 (103 kPag + 7) holding at heat and pressure for

tration ¥lame Test: Specimens shall be supported at 4

zontall\by clamping in a metal frame such that an area
x 200 mm) is exposed. A 3/8 in. (9.5 mm) diameter Bu
The

ilPburner shall rest upon a horizontal surface.

TM D3530 at

D2584, using

ss the roll
ck. Place the
platens of a
ply

e. Timing
shall be

y the

ng shall be
the elapsed

31, using a
re of
15 min. + 5.

b deg to

B x 8 in.
hsen or
burner shall

ellow tipped, 1-1

djusted for no air intake

2 in. (38 mm)

high flame which shall be applied to the center of the specimen for 30
sec. with 1/3 of the flame in contact with the specimen.
time to extinguish and the time to stop glowing after removal of the
flame for each specimen.

4.6 Reports:

Report the

The vendor of cloth shall furnish with each shipment three copies of a
report showing the results of tests to determine conformance to the
acceptance test requirements and stating that the cloth conforms to the

other

include the purchase order number,

technical requirements of this specification. This re
lot number, AMS 3834, ven

designation, value to be reported, and quantity.

port shall
dor's material
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5.

5.1

5.2

AMS 3834

4.6.1.1 A material safety data sheet conforming to AMS 2825, or equivalent,

shall be supplied to each purchaser prior to, or concurrent with, the
report of preproduction test results or if preproduction testing be
waived by purchaser concurrent with the first shipment of cloth for

production use.

Each request for modification of cloth for

nulation

shall be accompanied by a revised data sheet for the proposed
formulation.

The vendor of finished or semi-finished parts shall furnish with each

shipment three copies of a report showing the purchase order number,

AMS 38
materi
parts

inspec
this s
the cl
tests

Resampli

B34, contractor or other direct supplier or cloth, suppl
hl designation, part number, and quantity. When clo®h

is produced or purchased by the parts vendor, that),vend
I each lot of cloth to determine conformance to the req
becification and shall include in the report either a s
bth conforms or copies of laboratory reports*showing th
to determine conformance.

hg and Retesting: If any specimen used/{in the above te

meet the
the resu
or newly
of any r
rejectio
permitte

PREPARATI

specified requirements, disposition-of the cloth may b
Lts of testing three additional specimens, cut from the

btest specimen to meet the specified requirements shall
r of the cloth represented and no additional testing sh

1. Results of all tests shall be reported.

DN FOR DELIVERY:

Identifi

Cation:

Each r
charac
by nor

Each t
inform

CLOTH

b1l of cloth shall be identified by attached removable
ters of such 'size as to be legible and which will not b
mal handling:

hg shall~be legibly marked with not less than the follo
htions

FYPE "E" GLASS,

AMS 3834

PURCHASE ORDER NUMBER
MANUFACTURER'S DESIGNATION
DATE OF MANUFACTURE

LOT NUMBER

ROLL NUMBER,

SEQUENTIAL

Packaging:

5.2.1 Cloth shall be shipped on reels or spools with 3 in.
diameter.

(75 mm)

Width shall be as specified by purchaser +1/2 in.

-prepared panel, for each original~nonconforming specimen.

ier's

for making

br shall
hirements of
tatement that
results of

3

5ts fails to
based on
same panel
Failure
be cause for
hll be

)

tags ,using
e obliterated

ling

"BY" STAGE POLYESTER RESTN IMPREGNATED, [7781 STYLE

inside
(+12.5 mm) .

p— N
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5.2.2 Cloth shall be interleaved with a colored separator in a manner to provide

an outer wrapping with not less than 2 in. (50 mm) overlap.

5.2.3 Cloth shall be shipped in sealed polyethylene bags and packaged in outer
cartons in such a manner as to ensure that the cloth, during shipment and
storage, will not be permanently distorted and will be protected against

damage from exposure to weather or any other normal hazard.

The outer

5.2.4 Each c

5.2.5° Contain

5.2.6 For dir

7.

8.

carton shall either contain dry ice or be shipped in an environment
refrigerated below 7°C (45°F).

CLOTH TYPE "E" GLASS, “B" STAGE PLOYESTER RESIN IMPREGNATED, 7781 STYLE
AMS 383 )

DATE OF IMPREGNATION

PURCHASE ORDER NUMBER

DATE OF| SHIPMENT

LOT NUMBER

QUANTI

MANUFACITURER'S NAME

PERISHABLE - STORE BELOW 7°C (45°F)

will be

ACKNOWLEDG]

rtation.

r of cloth shall be legibly marked with the following

ion:

rs of cloth shall be preparedifor shipment in accordarce with
ial practice and in compliance with applicable rules and

to carrier rules and.regulations applicable to the mode of

ct U.S. Military* procurement, packaging shall be in adcordance
-STD-794, Level A or Level C, as specified in the regqyest for

acceptable if it meets the requirements of Level C.

MENT: <A vendor shall mention this specification numbey in all

REJECTIONS

quotations

and ‘when acknowledging purchase orders.

authorized

NOTES:

by purchaser will be subject to rejection.

8.1 PFor definition of terms, refer to ASTM D123.

8.2 The flame resistance requirements of this specification meet the
requirements of FAA FAR 25.853 (a) and Appendix F., The flame resistance

test is intended only for comparative evaluation of materials and is not to
be construed as an indication of characteristics of the product under actual

fire conditions.

ions pertaining to the handling, packaging, and transpqrtation of
h to ensure carrier acceptance and safe delivery. Padkaging shall

ent. Commercial packaging as in 5.2.1, 5.2.2, 5.2.3, |land 5.2.5

: CLoth not conforming to this specification or to modifications
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