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CLOTH, QUARTZ
Finished for Resin Laminates

1. SCOPE:

1.1 Form: This specification covers high-purity silica in the Form [of woven
cloth.

1.2 Applicatfon: Primarily as a reinforcing material for plastic 1gminates with
finishes| suitable for use with various resin matrices intended flor service
up to 31p°C (599°F).

1.3 Safety -| Hazardous Materials: While the materials, methods, applications,
and processes described or referenced in this specification may involve the
use of hpzardous materials, this specification does not address|the hazards
which maly be involved in such use. It\is the sole responsibility of the
user to ensure familiarity with the.§afe and proper use of any Iazardous
materialls and to take necessary precautionary measures to ensure the health
and safelty of all personnel involved.

2. APPLICABLE DOCUMENTS: The following publications form a part of this
specification to the extent Specified herein. The latest issue pf Aerospace

Material |Specifications shall apply. The applicable issue of other documents
shall be |as specified fn) AMS 2350.

N

.1 SAE Publications;:“-Available from SAE, 400 Commonwealth Drive, MWarrendale,
PA 15096.

2.1.1 Aerospace‘Material Specifications:

AMS 2350 Standards—and Test Methods

SAE Technical Board Rules provide that: “This reportis published by SAE to advance the state of technical and engineering sciences.

Tr}e_ use of this reportis entirely voluntary, and its applicability and suitability for any particular use, including any patent infringemeni
arising therefrom, is the sole responsibility of the user.”

AMS documents are protected under United States and intemnational copyright laws. Reproductlon of these documents by any
means is strictly prohibited without the written consent of the publisher.

E*x ga R pEap

Copyright 1989 Society of Automotive Engineers, Inc

All rights reserved. Printed in US.A



https://saenorm.com/api/?name=4b9018616b64bd7dcee6eac81d64897b

AMS 38468 ® Page 2
2.2 ASTM Publications: Available from American Society for Testing and
Materials, 1916 Race Street, Philadelphia, PA 19103.
ASTM D123 - Terminology Relating to Textile Materials
ASTM D579 -~ Greige Woven Glass Fabrics
ASTM D1777 - Measuring Thickness of Textile Materials
ASTM D2408 - Finish Content of Woven Glass Fabric, Cleaned and After-Finished
with Amino-Silane Type Finishes, for Plastic Laminates
ASTM D3775 - Fabric Count of Woven Fabric
2.3 U.S. Gover i i : i le from Commanding Officer, Naval
Publicatiohs and Forms Center, 5801 Tabor Avenue, Philadelphia,.PA 19120.
2.3.1 Federal ptandards:
FED-STD-f# - Glossary of Fabric Imperfections

2.3.2 Military|Standards:

MIL-STD-J94 - Parts and Equipment, Procedures ®or Packaging and|Packing of

3. JECHNICAL REQUIREMENTS:

3.1 Material: | The quartz cloth shall be woven from high-purity silica

continuoustfilament yarns.

3.1.1 Compositfion:

3.1.1.1 Silical Content: Shall bermot less than 99.90% silicon dioxide,

determiined in accordance with 4.5.1.

3.1.1.2 Boron LContent: Shall’not exceed 100 ppm calculated as boric ¢xide or

boron,| determined. by’ a procedure agreed upon by purchaser and|vendor.

3.1.2 HWeave: Fhall beyin accordance with Table I.

3.1.3 Finish: | The<Finish shall be compatible with, and shall produce|the
required| performance characteristics for, the resin system specjfied in
the appl ra i ton.

3.1.3.1 When an aminosilane-base finish, such as A-1100 Type, is specified, the

finish shall be 0.20 - 0.90% by weight, determined in accordance with
4.5.2.
3.1.4 Color: Shall be white.
3.2 Properties: Shall be as specified in Table I, determined by the following
methods:
0
Weight ASTM D1910, small sample method
Nominal Thickness ASTM D1777
Fabric Count ASTM D3775

Breaking Strength

4.5.3
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3.3 Quality: The cloth, as received by purchaser, shall be uniform in quality
and condition, smooth, and free from foreign materials and from
imperfections detrimental to usage of the cloth.

3.3.1

3.3.1.1

Imperfections: Acceptability of each roll of cloth shall be based on a
defect point basis, with defects defined in FED-STD-4 and herein, and
defect points assigned as specified in Table II. . Definitions for terms
used herein are given in ASTM D123.

Acceptability Limits: There shall be not more than 4 defect points in

any one linear yard (0.9 linear m), not more than 50 critical defect

ppints in any 100 yards (91 m), or not more than 100 tota] defect points
any roll of cloth.

Counting of Defects: Each occurence of all criticaD and poncritical
defects listed in Table II shall be counted regardless of| their
proximity to each other. Where two or more defects occur(in the same
yard (metre) length, the critical defect shall be counted| first.

ain: Shall be defined as a spot or streak of discoloration of the

rface from any source, such as dirt,ooil, or water, covpring more than
e linear yard (0.9 linear metre).

o wvn

3.3.1.4 Djrty Filling: Shall be defined as an area of cloth runnjing from edge

t¢ edge containing a group of dirty filling yarns. Such fdirty yarns may
be either continuous or appear as flashes. 1In order to bp considered
dirty filling, there shall.cbe more than 10 individual dirty yarns per
T{near inch (25.4 mm). -Single dirty yarns or flashes comprising the
group of yarns shall be-longer than 1.5 inches (38 mm) to|be considered
dirty filling.

3.4 Tolerances: Shall conform to the following:
3.4.1 ﬂiglh: Shall«not deviate from the standard or specified wiith by more

3.4.2

3.4.3

w
E~3
P

than the tolerance shown in Table III.
Weight:< Shall be within + 15% of the nominal weight speciffed in Table I.

Selvage MWidth: Shall not exceed 0.375 inch (9.52 mm). |

Thickness: Shall be within + 15% of the nominal thickness specified in
Table I.

Fabric Count:

Warp: The average count of warp ends shall be within + 2 ends from the
nominal count specified in Table I.

3.4.5.2 Fill: The average count of filling picks shall be within + 2 picks from

w
E-Y
N

the nominal count specified in Table I.

Length of Rolls: The nominal length of cloth on each roll shall be 100
yards (91 m). Each roll shall consist of one continuous piece of cloth.
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4.
4.

QUALITY ASSURANCE PROVISIONS:

Responsibility for Inspection:

The vendor of the cloth shall supply all

samples for vendor's tests and shall be responsible for performing all

required tests.
required by 4.6.

Results of such tests shall be reported to the purchaser as
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.

Classification

re
pr
sh
an
co

quiremen
eproduct
ipment o
d/or pro
nfirmato

For dire
requeste
agency a

T : Tests to determine conformance to all technical
ts of this specification are classified as acceptance. tgsts and as
ion tests and shall be performed prior to or on the initial

f cloth to a purchaser, on each lTot, when a change®in material
cessing requires reapproval as in 4.4.2, and when purchgser deems
ry testing to be required.

ct U.S. Military procurement, substantiating test data gnd, when
i, preproduction test material shall becsibmitted to the cognizant
5 directed by the procuring activity, contracting officer, or

request For procurement.

Sampling: | Shall be as follows:

N Each 1ot of cloth shall be sampled at ranpdom to
The number of
n the

than
ereof, all

essed

ptance Tests:
sufficient cloth to perform-all required tests.
ations for each requirement shall be as noted below or

le test procedure or, Af not specified therein, not les
lot shall be 1000 yards (914 m) of cloth or fraction t
om the same warp yarns and on the same loom and all proc
significant changes in treater settings or finish batch

For Acce
provide

determin
applicab
three; a
woven fr
without

.3.1.1 ation of Rolls: 100% yard by yard (metre by metre) visyal

ption shallbe performed on all lots.

Examin
examin

bf Woven Cloth: from each

cloth for test.

.1.2 Tests A 1-yard (0.9-m) sample shall be taken

lot of

N When a (AQL) have
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 4.6.1 shall state that such plan was used.

.3

.3.2 For Preproduction Tests: As agreed upon by purchaser and vendor.

=Y

Approval:

.1 Sample cloth shall be approved by purchaser before cloth for production
use is supplied, unless such approval be waived by purchaser. Results of
tests on production cloth shall be essentially equivalent to those on the

approved sample.
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4.4.2 Vendor shall use ingredients, manufacturing procedures, and methods of
inspection on production cloth which are essentially the same as those

used on the approved sample cloth.

If necessary to make any change in

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

Test Methods:

5.1

Sili

ca Content:

doe

a0 ]

[T g I

Ev
a

Rg

P1
fu
S

WH
f
Cq

Re

ace into a previously ignited, cooled, and weighed -plat
1.

nite the crucible in a muffle furnace maintained at 100
832°F + 36) for 30 minutes + 1. Cool to<{room temperatu
siccator and reweigh the crucible with-sample to the ne

2).

d approximately 2 - 3 mL of 1:1 (by volume) sulfuric ac

ucible, followed by 20 - 25 mL of 48% hydrofluoric acid|

d cautiously, drop by drop atsfirst, until effervescenc

aporate the acid in the ¢rucible to apparent dryness on
fume hood.

peat 4.5.1.3 and 4.5:1.4 once.

ace the cruciblercontaining the residue on a clay trian
me off the sulfuric acid over a Bunsen burner. Take ca
attering.

en all(fumes have been expelled, place the crucible in
rnacemaintained at 1000°C + 20 (1832°F + 36) for 30 mi
olvto" room temperature in a desiccator and reweigh the
peat burnout until constant weight is achieved (KW3).

Shall be determined in duplicate, as follows (This method
i i i —H.1.2):

t a 1.5 gram sample into approximately 0.25 inch (604 " mm) squares.

inum crucible,

D°C + 20
re in a
arest 0.01 gram

id into the
Add slowly
P ceases.

a hot plate in

gle and gently
re to avoid

h muffle
nutes + 1.
Crucible.

Calculate silicon dioxide content using the following formula.

(W2 _ Hy) _ (W3 _ Hp

Wy — W)

x 100

$10,, % by wt =

where, Wy = weight of fired crucible
Wy = weight of fired sample + crucible
W3 = weight of residue + crucible

4.5.1.9 Report the average of all values for each sample.
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4.5.2 Finish Content: When specified, the amount of aminosilane finish
contained on the cloth shall be determined in duplicate, using the
apparatus shown in Fig. 1, as follows (The method shown in ASTM D2408 is
an acceptable alternate):

4.5.2.1 MWeigh approximately 1.4-gram sample of cloth to the nearest 0.01 gram.
Fold in all cut edges to prevent loss of sample and transfer to a clean

nickel

crucible.

4.5.2.2 Cover with approximately 3 grams potassium hydroxide (KOH) pellets and

insert

crucible into test tube. Assemble as shown in Fig. 1.

4.5.2.3 Preheat furnace to about 345°C (653°F). Immerse delivery tubJ
50 mL pf 0.3% boric acid plus three drops of methyl red. 1AdjL

flow t
4.5.2.4 Place

4.5.2.5 Allow
few mi
flask
toaf

4.5.2.6 Run a
4.5.2.

4.5.2.7 Calculpte the aminosilane finish uUsing the following formulas

where,

b about three bubbles per second.

test tube into furnace.

aipproximately 50 minutes for complete reaction. During
wutes, the methyl red should turn yellow. ™ Remove the Ef

ind titrate the contents with 0.1 normal hydrochloric a
nint pink end point.

plank (empty crucible) through the procedure of 4.5.2.1
D .

(V-C) x 1.4 x N/HCI
W

Nitrogen, % =

_(V-C) x 22.11 x N/HC1

Finish % W
V = Volume of 0.1 normal HC1 for sample
C .= Volume of 0.1 normal HC1 for blank run

4.5.2.8 Report

4.5.3 Breaking

HEtr—=tormatty of HCt—used
W = Sample weight, grams
the average of all values for each sample.

Strength: Shall be determined in accordance with ASTM

into
st argon

the first
lenmeyer
id (HC1)

through

D579

except that five specimens shall be tested for each direction (warp and

fill) an

d the individual and average values reported.
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4.6 Reports:

4.6.1 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 of this specification. This report shall include the
purchase order number, AMS 3846B, fabric style number, vendor's material
and finish designations, date of shipment, lot number, and quantity.

4.6.2 The vendor of finished or semi-finished parts shall furnish with each
shipment a report showing the purchase order number, AMS 3846B, fabric
style number, contractor or other direct supplier of cloth, supplier's

, . oth] for making

parts is produced or purchased by the parts vendor, thatgvendor shall

inspect each lot of cloth to determine conformance to the requirements of
thig specification and shall include in the report either a|statement that
the |cloth conforms or copies of laboratory reports . showing the results of
tests to determine conformance.

4.6.3 Resampling and Retesting: If any specimen used in the above tests fails
to meet the specified requirements, disposbtion of the cloth may be based
on the results of testing double the number of specimens for each lot. If
a failure occurs in the retest, the number of specimens sha)l be
redqubled. Any failure during the second retest shall be cause for
rejgction of the cloth represented ‘and no additional testing shall be
permitted. Resuits of all tests.shall be reported.

5. PREPARATION FOR DELIVERY:

5.1 Packaging and Identification:

5.1.1 Cloth shall be supplied in rolls wound on suitable cores not less than
3 inches (76 mm) in diameter.

5.1.2 Each roll shallibe identified with not less than the followjng
infgrmation,<by a label attached on the inside of the core, [using
characters.of such size as to be legible and which will not|be obliterated
by normal ‘handling:

CLOTH,ZQUARTZ, FABRIC STYLE FINISH NUMBER
AMS 3846B

MANUFACTURER'S IDENTIFICATION

LOT NUMBER

QUANTITY

5.1.3 Packaging shall be accomplished in such a manner as to ensure that the
cloth, during shipment and storage, will be protected against damage from
exposure to moisture, weather, or any other normal hazard.
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5.1.4 Each package shall be permanently and legibly marked with not less than
the following information:

CLOTH, QUARTZ, FABRIC STYLE FINISH NUMBER
AMS 3846B

YARDAGE
WIDTH
PURCHASE ORDER NUMBER
MANUFACTURER'S IDENTIFICATION
LOT NUMBER
WEIGHT OF PACKAGE

5.1.5 Packages|of cloth shall be prepared for shipment in accordance dith
commercial practice and in compliance with applicable rules land
regulations pertaining to the handling, packaging, and transportation of
the cloth to ensure carrier acceptance and safe delivery o Packaging shall
conform o carrier rules and regulations applicable to,the mode [of
transportation.

5.1.6 For dire¢t U.S. Military procurement, packaging’shall be in accqrdance
with MIL{STD-794, Level A or Level C, as specified in the request for
procurement. Commercial packaging as in 5.40F, 5.1.3, and 5.1.5 will be
acceptable if it meets the requirements of>lLevel C.

6. ACKNOWLEDGMENT: A vendor shall mention this specification number and its
revision letter in all quotations and when acknowledging purchase dgrders.

7. REJECTIONS:| Cloth not conforming.tc-this specification, or to modifications
authorized by purchaser, will be.Subject to rejection.

8. NOTES:

—_

8.1 Marginal Indicia: The pht (@) symbol is used to indicate technica
changes from the preyious issue of this specification.

8.2 Dimensions|and préperties in inch/pound units and the Celsius tempgeratures
are primary; dimensions and properties in SI units and the Fahrenheit
temperatures_are shown as the approximate equivalents of the primary units
and are prIsented only for information.

8.3 For direct U.S. Military procurement, purchase documents should specify not
less than the following:

Title, number, and date of this specification
Style and finish number of cloth desired
Width of cloth desired

Quantity of cloth desired

Applicable level of packaging (See 5.1.6).

8.4 Cloth meeting the requirements of this specification has been classified
under Federal Supply Classification (FSC) 8305.

8.5 This specification is under the jurisdiction of AMS Committee "CC"
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‘///-Rubber Stopper
T " Distillation Column
¥ /-

)
Distillation column wrapped _2LL Rubber Connecting
with 110 volt, 600 watt ey Tube
nichrome heater, packed b ~—Glass Delivery
with glags—mat: :

Erlenmeyer
Flask

Test Tube
N

Nickel Crucible
Acid Solution

Shredded Asbestos
47,
=yre
Asbestos Sheet
<D
~— /

0.3% Bonjic

‘k\v-Muffle Furnace

APPARATUS FOR ANALYSIS OF QUARTZ FINISH
FIGURE 1
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