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Cloth, Type “E” Glass
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1. SCOPE:

1.1 Form:

This specification cover glass cloth impregnated with a heat-reactive; thermosetting, addition-cure
polyimide redin system, the resin to be supplied in a "B" stage.€ondition.

1.2 Application:

Primarily for laminated structural parts requiring high<strength and long-term heat rgsistance up to
230 °C (446 {F) and short-term exposure up to 290:°C (555 °F).

1.3 Safety - Hazgrdous Materials:
While the materials, methods, applications, and processes described or referenced in this
specification may involve the use of hazardous materials, this specification does nqt address the
hazards which may be involved in'such use. It is the sole responsibility of the user|to ensure
familiarity with the safe and praper use of any hazardous materials and to take necessary
precautionary measures to.ensure the health and safety of all personnel involved.

1.4 Classification]:

Shall be as fgollows:

Class 1 - Low-Flow Addition-Cure Resin
Class 2 - High-Flow Addition-Cure Resin

SAE Technical Standards 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.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.
Copyright 1997 Society of Automotive Engineers, Inc.
All rights reserved. Printed in U.S.A.
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2. APPLICABLE DOCUMENTS:

2.1 SAE Publications:

2.2

2.3

Available fron

AMS 2825 Material Safety Data Sheets

AMS 3619 H
AMS 3824 (

ASTM Public
Available fron
ASTM D 638
ASTM D 638
ASTM D 790
ASTM D 790
ASTM D 2344
ASTM D 2734

U.S. Governr

Available fron
Philadelphia,

|

|

PA

MIL-STD-207

3-9

N SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

Resin, Polyimide, Laminating, High Temperature Resistant, 315 °C (60
Cloth, Type “E” Glass, Finished for Resin Laminates
htions:

hent Publications:

n DODSSP, Subscription Services Desk, Building 4D, 700 Robbins AV

n ASTM, 100 Barr Harbor Drive, West Conshehocken, PA 19428-2959.

Tensile Properties of Plastics

Tensile Properties of Plastics (Metric)

Flexural Properties of Unreinforeged and Reinforced Plastics and E
Insulating Materials

Flexural Properties of Unreinforced and Reinforced Plastics and E
Insulating Materials (Metric)

Apparent Interlaminar Shear Strength of Parallel Fiber Composites
Method

Void Content of\Reinforced Plastics

19111-5094.

The following publications form a part of this specification to the extent specified herein. The latest
issue of SAE publications shall apply. The applicable issue of other publications shall be the issue in
effect on the date of the purchase order.

0 °F)

ectrical
ectrical

by Short Beam

enue,

DOD I\A:fnritaI, Procedures for no\lnlnpmnnf and Applirnfinn of P

Requirements

3. TECHNICAL REQUIREMENTS:

3.1

Material:

3.1.1 Reinforcement: Shall conform to AMS 3824, Style 181, 1581, or 7781.

3.1.2 Resin: Shall conform to AMS 3619.

ckaging
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3.1.3 Storage Life: The impregnated cloth shall have a shelf life of not less than three months from date
of shipment when stored or shipped in a barrier container and maintained at 4 to 15 °C
(39 to 59 °F).

3.2 Properties:
3.2.1 Uncured Impregnated Cloth: Cloth, as supplied shall conform to the following requirements; tests

shall be perfnrmpd inaccardance with Qpprifind ASTM methods _insofar as Inr:mr' able. In
addition, when specified, tack and drape shall be as agreed upon by purchaser@and vendor.

3.2.1.1 Volatile Cpntent and Resin Solids: Volatile content shall be not greater than 10%. Devolatilized
resin confent shall be as specified by purchaser.

3.2.1.2 Gel Time; Shall be either 50 minutes £ 5 or £20% of the preprodtiction value, ag agreed upon by
purchasef and vendor, determined using a platen temperature of 290 °C + 5 (554 °F + 9).

3.2.1.3 Wet Resin Flow: Shall be as agreed upon by purchaserand vendor, with a tolefance of +20%,
determingd using a platen temperature of 290 °C + 5554 °F + 9).

3.2.2 Cured Product: Shall be as follows, determined on laminates prepared as in 4.5.1. Properties of
laminates oFconstructions other than as specified in 4.5.1 shall be as agreed upon by purchaser
and vendor| The resin content, molding pressure, and cure cycle for each panel shall be reported.
Test specimens shall be held at the specified test temperature for not less than 30 minutes before
testing.

3.2.2.1 Tensile Sfrength Minimum Average:

TABLE 1 - Tensile Strength

Test Temperature ksi MPa
25°C+3 (77 °Fx5) 45.0 310
230 °C + 5 (446 °F + 9) 400 276
290°C £ 5 (554 °F £ 9) 34.0 234

3.2.2.2 Short Beam Shear Strength, Minimum Average:

TABLE 2 - Short Beam Shear

Class 1 Class 1 Class 2 Class 2

Test Temperature psi MPa psi MPa
25°C+3(77°F+5) 5000 34.5 3300 22.8
230°C +5 (446 °F £ 9) 3500 24.1 2500 17.2



https://saenorm.com/api/?name=e9c69adb0954120535d9df2fd8798fad

AMS 3845B SAE

AMS 3845B

3.2.2.3 Flexural Strength Minimum Average:

TABLE 3 - Flexural Strength

Class 1 Class 1 Class 2 Class 2
Test Temperature ksi MPa psi MPa
25°C+3(77°F+5) 60.0 414 54,000 372
PO0 °C + 5 (554 °F + 9) 42.0 290 38,000 262
3.2.2.4 Flexural Nlodulus Minimum Average:
TABLE 4 - Flexural Modulus
Test Temperature psi MPa
25°C+3(77°Fx5) 2 50 106 17,237
290°C+5(554 °F £ 9) 20 x 10° 13,790

3.2.2.5 Void Contfent: Shall be not greater than 10%.

3.3 Quality:

Cloth, as recs
foreign mater

3.4 Tolerances:

Width shall n

ived by purchaser;shall be uniform in quality and condition, smooth,
als and from imperfections detrimental to usage of the cloth.

bt vary more than +1/2 inch (+12.7 mm), -0 from the width ordered.

hnd free from

4. QUALITY ASS

4.1 Responsibility for Inspection:

The vendor of cloth shall supply all samples for vendor's tests and shall be responsible for
performing all required tests. Purchaser reserves the right to sample and to perform any
confirmatory testing deemed necessary to ensure that the cloth conforms to the requirements of this

specification.

4.2 Classification of Tests:

4.2.1 Acceptance Tests: Tests for uncured properties (3.2.1) and properties of the cured product at

25°C (77°

F) (3.2.2) are acceptance tests and shall be performed on each lot.

-4 -
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4.2.2 Preproduction Tests: Tests for all technical requirements are preproduction tests and shall be
performed prior to or on the initial shipment of impregnated cloth to a purchaser, when a change in
ingredients and/or processing requires reapproval as in 4.4.2, and when purchaser deems

confirmatory testing to be required.

4.2.2.1 Fordirect U.S. Military procurement, substantiating test data and, when requested,
preproduction test material shall be submitted to the cognizant agency as directed by the
procuring activity, contracting officer, or request for procurement.

4.3 Sampling and Testing:

Shall be as fqllows:

4.3.1 For Acceptance Tests: Sufficient cloth shall be taken at random fromveach lot to permit performing

all required
applicable t

4.3.1.1 Frequenc

TABLE 5 - Frequency of Sampling

tests. The number of determinations for each requirement shall be a$ specified in the
st procedure or, if not specified therein, not less thian shown in 4.3.1.[1.

y of Sampling: Shall be according to the following schedule shown in Table 5:

Minimum
Number of
Determinations Test
Requirement per Requirement Procedure
Resin Splids Each roll 2 4.5|2
Volatile [Content Each roll 1 4.5|2
Gel Time Each roll 1 453
Resin Flow Each roll 1 4,54
Tensile Btrength Lot basis 4 4.5|5
Short Beéam'Shear Strength Lot basis 4 4.5|6
Flexural Strength Lot basis 4 ASTM D 790
or ASTM D 790M
Flexural Modulus Lot basis 4 ASTM D 790
or ASTM D 790M
Void Content Lot basis 3 ASTM D 2734

4.3.1.2 Arroll is the basic unit and shall not exceed 250 yards (229 m) in length. It shall be the full width
of the broadgoods.
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4.3.1.3 Aot shall be all cloth treated at one time without significant changes in treater settings using a
single batch of resin and reinforcement and presented for vendor's inspection at one time. An
inspection lot shall not exceed 2000 yards (1829 m) and may be packaged in smaller quantities
and delivered under the basic lot approval provided lot identification is maintained.

43.1.4

4.3.2

When a statistical sampling plan has been agreed upon by purchaser and vendor, sampling shall
be in accordance with such plan in lieu of sampling as in 4.3.1 and the report of 4.6 shall state

that such

Ir\lr—m was used

For Preprog

4.4 Approval:

441

4.4.2

45 Test Methods

451

45.2

Sample clo
such appro

equivalent to those on the approved sample.

Vendor shall use ingredients, manufacturing procedures,-processes, and methods

production

uction Tests: As agreed upon by purchaser and vendor.

al be waived by purchaser. Results of tests on production cloth shall

Cloth which are essentially the same as those used on the approved s

h shall be approved by purchaser before cloth for production use is syipplied, unless

be essentially

of inspection on
ample cloth. If

necessary o make any change in ingredients, in type of equipment for processing, or in

manufactur
changes in
made by th

Preparation
unnested s

ng procedures, vendor shall submitfor reapproval a statement of the
ngredients and/or processing and; when requested, sample cloth. Pr
b revised procedure shall not be-shipped prior to receipt of reapproval

of Test Laminates: All test laminates shall be layed up with the warp
b that the satin shafts of the warp always face the top of the layup and

under apprg
Laminates

r
less than l:}‘
tests are c

square.

priate pressure-and cured in accordance with resin manufacturer's re
om which{tensile specimens are cut shall be composed of eight plies
inches.(356 mm) in the warp direction. Laminates from which specin
shall-be composed of twelve plies and shall be not less than 12 inch

proposed
oduction cloth

parallel and

shall be molded
commendation.
and shall be not
hens for all other
s (305 mm)

Volatile Content and Resin Solids: Accurately weigh to the nearest 0.01 gram (W;) each of four
samples 4-inches (102-mm) square cut on the bias of the product. Using porcelain crucibles
previously brought to constant weight by igniting at 565 °C + 25 (1049 °F + 45), dry samples in a
circulating air oven at 315 °C + 5 (599 °F + 9) for 10 minutes £ 0.5, cool in a desiccator, and
reweigh (W5). Burn out resin in muffle furnace for not less than 180 minutes at 565 °C = 25
(1049 °F £ 45) until fabric is white. Cool in a desiccator and reweigh. Repeat the burn out as

necessary t

o0 obtain constant weight (W3).

(W, —W5)

Volatile Content, % = x 100

1

(Eq.1)
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4.5.2 (Continued):

453

454

455

45.6

where:

W, =or

(W, —W,)

2

Resin Solids (Volatile Free), % = x 100

iginal weight of sample
ight of Qpprimpn after drying

(Eq.2)

W2=W
W3=W(

Gel Time: C
approximat
insert betwe
Apply suffic
pressure is
preceded b
until these |

Wet Resin
the nearest
(152 x 203
after curing
only under
cure. Placq
taking care
(103 kPa +

pight of ash

bly 0.200 inch (5.08 mm) thick. Place the sample between sheets of S
ben the platens of a press which has been stabilized at the specified t¢
ent pressure to form a bead of resin around the sample.: Timing shall

applied. The resin bead shall be probed at intervals'with a wire. Gell
y the appearance, during probing, of long strands'of resin. Probing sh
png strands of resin no longer occur; the elapsed time shall be record

Flow: Cut four 4-inch (102-mm) square pieces on the bias of the weav
0.01 gram (W,). Stack samples between separator sheets approximg
mm) of aluminum foil or equivalent. df'the sample tends to stick to the
it is permissible to use a nonvolatile mold release agent. Such agen
conditions such that they do not-undergo a weight loss greater than O.
samples and separator sheets between press platens preheated to t
that the edges of all pieces remain properly aligned. Apply pressure
34) on the sample and hold at heat for 5 minutes + 0.5, taking care thg

pieces remIin properly aligned::Remove sample and cool in desiccator. Removg

resin flash
any reinforg

y trimming sample’to original 4-inch (102-mm) square size, taking ca
ing fibers. Weigh sample to nearest 0.01 gram (Wg).

. wW,-W
Resin flow, % = 100 x —4—2

W,

where:

ut sufficient 2-inch (51-mm) square pieces across the roll width'to make a sample

uitable film and
bmperature.
Degin as soon as
ng will be

all be continued
bd as gel time.

e and weigh to
tely 6 x 8 inches
separator sheets
s may be used
D05 gram during
ne temperature,
f15psit 5

t the edges of all
p separators and
e not to remove

(Eq.3)

W, = original weight of sample
W5 = weight of sample after trimming

Tensile Strength: Shall be determined in accordance with ASTM D 638 or ASTM D 638M, except
that the specimen in Figure 1 shall be used.

Short Beam Shear Strength: Shall be determined in accordance with ASTM D 2344, except that a
flat specimen shown in Figure 2 shall be used.
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4.6

46.1

4.7

5. PREPARATION

5.1

511

51.2

5.1.3

Reports:

The vendor of cloth shall furnish with each shipment a report showing the results of tests to

determine conformance to the acceptance test requirements and stating that the cloth conforms to
the other technical requirements. This report shall include the purchase order number, lot number,
AMS 3845B, manufacturer's identification, resin content, molding pressure and cure cycle for each

test panel, qu

antity, and roll number.

A material
purchaser f
testing be W
production

revised datq sheet for the proposed formulation.

Resampling 2

If any specim
cloth may be

a newly prepared panel, for each original nonconforming specimen. Failure of any

to meet the s
all tests shall

Packaging ar
Cloth shall

Cloth shall
2 inches (5

Each roll sh
obliterated

afety data sheet conforming to AMS 2825, or equivalent, shall be sup|
rior to, or concurrent with, the report of preproduction test results\or, i
aived by purchaser, concurrent with the first shipment of impregnated
Ise. Each request for modification of cloth formulation shalkbe accom

nd Retesting:

en used in the above tests fails to meet the specified requirements, di
based on the results of testing three additional specimens, cut from th

pecified requirements shall be cause forrejection of the cloth represer
be reported.

| FOR DELIVERY:
d Identification:
be shipped in rolls-with 3-inch (76-mm) nominal ID.

pe interleavediwith a colored separator to provide an outer wrapping w
| mm) overlap.

all beidentified by attached removable tags using legible characters v
py-normal handling. Each tag shall show not less than the following in

plied to each
preproduction
cloth for
panied by a

sposition of the

e same panel or
retest specimen
ted. Results of

ith not less than

vhich will not be
formation:

CLOTH, TYPE "E" GLASS, "B" STAGE ADDITION CURE POLYIMIDE RESIN IMPREGNATED
AMS 3845B

PURCHASE ORDER NUMBER
MANUFACTURER'S IDENTIFICATION
DATE OF MANUFACTURE

ROLL NUM

BER, SEQUENTIAL

DATE OF SHIPMENT

LOT NUMB
QUANTITY

ER
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5.1.4 Each roll of cloth shall be shipped in sealed, vapor-barrier bags and packaged in outer cartons so
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. Each roll shall be shipped
in a separate container. The rolls shall be supported by the core.

5.1.5 Each container of cloth shall be legibly marked with not less than the following information, except
storage temperature may be as agreed upon by purchaser and vendor.

CLOTH, TY[PE "E" GLASS, "B" STAGE ADDITION CURE POLYIMIDE RESINYMPREGNATED
AMS 3845

DATE OF IMPREGNATION
PURCHASE ORDER NUMBER

DATE OF §HIPMENT

LOT NUMBER

MANUFACTURER'S IDENTIFICATION
PERISHABLE - STORE BELOW
QUANTITY

5.1.6 Cloth shall be prepared for shipment in accordance with commercial practice and|in compliance
with applicgble rules and regulations pertaining to.the handling, packaging, and tfansportation of
the cloth to|ensure carrier acceptance and safezdelivery.

5.1.7 For direct U.S. Military procurement, packaging shall be in accordance with MIL-$TD-2073-1,
Commercial Level, unless Level A is specified in the request for procurement.

6. ACKNOWLEDGMENT:

A vendor shall mention this specification number and its revision letter in all quotatior)s and when
acknowledging|purchase orders.

7. REJECTIONS:

Cloth not confofming-to this specification, or to modifications authorized by purchaser,|will be subject to
rejection.

8. NOTES:

8.1 The change bar (1) located in the left margin is for the convenience of the user in locating areas
where technical revisions, not editorial changes, have been made to the previous issue of this
specification. An (R) symbol to the left of the document title indicates a complete revision of the
specification.

8.2 Dimensions and properties in inch/pound units and the Celsius temperatures are primary;
dimensions and properties in Sl units and the Fahrenheit temperatures are shown as the
approximate equivalents of the primary units and are presented only for information.
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