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Cloths, Cleaning
For Aircraft Primary and Secondary
Structural Surfaces

RATIONALE

This specification is being revised to include a restructured classification system (with a new class of cloth), updated
extractable matter limit S al reh-additionat bhallgco associated-with-thre fivc;-yccu review:

1. SCOPE
1.1  Form

This specification covgrs both woven and nonwoven absorbent materials supplied either as dry|cloths or presaturated
cloths for solvent cleanjng process applications.

1.2  Application

These cloths have beg¢n typically used in cleaning smooth or textured, metallic and nonmetallic gurfaces preparatory to
processing operations which are sensitive to residual surface contamination, but usage is not limited to such applications.
Cloths qualified to this pecification are not intended for use optransparencies.

1.3 Classification
Cloths covered by this gpecification are classified as\follows:

Class 1 Virgin cloth), composed of 100% cetton fibers, with or without added binders.
Class 2 Virgin clot, composed of 100%" Synthetic or blended synthetic, cotton, or cellulose materials, with or without

added binders, which remain stable up to 400 °F (204 °C).
Class 3 Empty clagsification (formerly presaturated cloths - see Form 2).
Class 4 100% polygster knit without binders.

Grade A For use in cleaning-operations where exceptionally low residual surface contamination Igvels are required.
Grade B For use in cleaning operations where low residual surface contamination levels are required.

Form 1 Dry cloths timrndividuat vvipco Of lu”a).

Form 2 Cloths contained in a presaturated wiping system, except that binders, surfactants, or other chemical
treatments shall not be included (See 8.6). Solvents used in the presaturation process shall be designated
and approved as acceptable by the purchaser.

Note: Purchaser should ensure that solvent and cloth used in presaturated wiping system are compatible and
adequate for desired cleaning application.

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 © 2007 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying, recording,
or otherwise, without the prior written permission of SAE.

TO PLACE A DOCUMENT ORDER:  Tel: 877-606-7323 (inside USA and Canada)
Tel: 724-776-4970 (outside USA)
Fax: 724-776-0790
Email: CustomerService@sae.org
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1.3.1  Grade A cloths may be substituted for Grade B at any time for processing operations.

1.3.2 If no classification of cloth is specified, a Grade A, Form 1 cloth of either Class 1 or Class 2 shall be the default.

2. APPLICABLE DOCUMENTS

The issue of the following documents in effect on the date of the purchase order forms a part of this specification to the
extent specified herein. The supplier may work to a subsequent revision of a document unless a specific document issue
is specified. When the referenced document has been canceled and no superseding document has been specified, the

last published issue of that document shall apply.

2.1 SAE Publications

Available from SAE Intgrnational, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or 724-716-4970 (outside USA), www.sae.org.

AMS 3167 Solvents, Wipe for Cleaning Prior to Application of Primer and<Top Cogt Materials, or Sealing
Compounds
ARP1917 Clarification of Terms Used in Aerospace Metals Specifications

2.2 ASTM Publicatiohs

Available from ASTM]|International, 100 Barr Harbor Drive, P.O. Box~€700, West Conshohogken, PA 19428-2959,
Tel: 610-832-9585, wyvw.astm.org.

ASTM D 329 Acetone

ASTM D 740 Methyl Ethyl Ketone

ASTM D 1117 Evaluating Nonwoven Fabrics

ASTM D 1193 Reagent Water

ASTM D 1776 Conditioning Testing Textiles

ASTM D 1836 Commercial Hexanes

ASTM D 2257 Extractable Matter in Textiles

ASTM D 3776 Mass per Unit Area (\WWeight) of Fabric

ASTM E 70 pH of Aqueous Soldtions with the Glass Electrode
ASTM E 168 General Technigues of Infrared Quantitative Analysis

2.3 PRI Publications

Available from Performance Review Institute, 161 Thorn Hill Road, Warrendale, PA 15086-7527, Tel: 724-772-1616,
www.pri-network.org.

PD 2000 Proceduresfor-An-tndustry-Qualified-Product-Management-Process

PRI QPL AMS 3819 Products Qualified Under AMS 3819

3. TECHNICAL REQUIREMENTS
3.1 Construction

Cloths shall be oriented into a planar assembly by woven or nonwoven techniques to yield a dry cloth weight of 1.0 to 6.0
ounces per square yard (34 to 203 g/mz).

3.2 Binder

Binding materials shall be water insoluble and shall not exceed 5% of the dry cloth weight.
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3.3 Color

Cloths shall be white or off-white.

3.4 Cleanliness

Cloths shall be visibly clean and free of discoloration, embedded particles, oils, greases, and other nonspecification

materials, determined i

3.5 Workmanship

n accordance with 4.5.2.

Cloths shall be manufactured by the best available commercial practices and shall meet all technical requirements of this

specification.

3.5.1 Cloths shall be

that result in €
(i.e. perforatior
3.5.2 Class 1andCl

3.5.3 Cloths shall be

determine the
ASTM D 1836
3.6 Properties

Cloths shall conform to
specified test methods

3.6.1  Weight
Cloth weight shall be w
3.6.2 Water Absorpt

When tested for water

shall be exempt from this requirement.

3.6.2.1  Water Absor

Cloths shall be tested i

free of broken, starched, stiffened, or napped fibers, and free of ungven, r.
kcessive linting. Class 2, Form 1 or 2 cloths may contain uneven edges crg
attachment points) of individual sheets from perforated rolls.
Bss 4, Form 1 cloths shall be scoured to remove natural oils.
free of silicone oils and residues, determined in accordance with ASTM E 1

presence of silicone shall be completed in accordance with 4.5.7 using sam
hexane extractant as referenced in 3.6.6.

the following requirements (tests shall be performed on the cloths supplied,
insofar as practicable):

thin £10% of the qualification cloth weight, determined in accordance with AS
on

absorptive capacity, cloths shall absorb not less than 400% of the dry cloth

ptive Capacity

h@ecordance with ASTM D 1117 and 4.5.3.

hgged, or frayed edges
ated by the separation

68. Infrared analysis to
ples prepared from the

and in accordance with

5TM D 3776.

weight. Class 4 cloths

3.6.3 Linting

Cloths shall lint not more than 10 milligrams per square foot. For acceptance tests, linting shall be determined using the
procedure described in 4.5.4.1 and 4.5.4.2. For qualification tests, linting shall be determined using the qualification test

procedure described in

3.6.4 Cloth Integrity

4.543and 4.5.4.4.

Specimens tested for linting properties as in 3.6.3 shall not tear on the screen of the U.S. Standard No. 40 sieve as a

result of the 25 circumf

3.6.5

Cloths shall leave no vi

erential stroke linting test.

Fiber/Binder Integrity

sible residue on the glass surfaces after testing in accordance with 4.5.5.
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3.6.6 Extractable Matter
Cloths shall meet the requirements of Table 1, determined in accordance with 4.5.6.

TABLE 1 - DETERMINATION OF EXTRACTABLE MATTER
Extractable Matter  Extractable Matter

Extractant Extractant % Maximum % Maximum
Specification Chemical Name Grade A Grade B
ASTM D 1193, Type IV Reagent Water 0.75 1.00
ASTM D 1836 Hexane 0.75 1.00
ASTM D 740 Methyl Ethyl Ketone 0.75 1.00
AMS 3167, Type 2 (See 8.7) Wipe Solvent 0.75 1.00

3.6.7 pH of Water Extract

The pH of the water exfract shall be 6.0 to 7.5, as determined in accordance with 4.5.8.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for Inspection
The manufacturer or gupplier of the cloths shall supply all samples and.shall be responsible for {
required tests. The puichaser reserves the right to sample and to perform any confirmatory testing

ensure that the cloths gonform to specified requirements.

he performance of the
deemed necessary to

4.2 Classification of [Tests

4.2.1 Acceptance Tgsts
Weight (3.6.1), linting

shall be performed on

3.6.3), cloth integrity (3.6.4), extractable matter (3.6.6), and pH (3.6.7) arsg
pach lot of cloth material.

acceptance tests and

4.2.2 Qualification Tests

All technical requirem

ts of this specification are qualification tests and shall be performed pr

n
shipment of cloths by tFe manufacturer.or supplier. When a change in approved product formulatio

or suppliers, basic me

shall be required. A reV

4.3 Sampling and Tg

Shall be as follows:

4.3.1

hods of manufacture, testing, or geographic location occurs, requalification
ised supplier designation shall be requested.

sting

jor to, or on the initial
n, critical raw materials
of the revised material

For Acceptance Tests

Sufficient cloths shall be taken at random from each lot to perform all required tests. The number of determinations for
each requirement shall be as specified in the applicable test procedure or, if not specified therein, not less than three.

4.3.1.1

A lot shall be all cloths of the same class and grade produced in one continuous production run and presented

for the manufacturer’s or supplier’s inspection at one time. An inspection lot for woven cloth material shall not
exceed 5000 pounds (2268 kg). An inspection lot for nonwoven cloth material shall not exceed 50,000 pounds

(22,700 kg).

43.1.2
report of 4.6

shall state that such plan was used.

A statistical sampling plan, acceptable to the purchaser in lieu of sampling as in 4.3.1, may be used and the
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4.3.2 For Qualification Tests
As agreed upon by both purchaser and manufacturer or supplier.

4.4  Approval

441 All cleaning cloths supplied to this specification shall be listed, or approved for listing, on the qualified products list,
PRI QPL AMS 3819, which can be found at www.eAuditNet.com. The qualified products list shall be in
accordance with PD 2000.

4.4.2 The manufacturer shall use ingredients, manufacturing procedures, processes, and methods of inspection on

production cloths which are essentially the same as those used on the approved sample cloths. If necessary to

make any ch
manufacturer g
when requeste
receipt of appr

45 Test Methods
Tests to determine con

451 Test Condition
Except where otherwig
testing. Where an envi
65 to 85 °F (18 to 29 °(
4,52 Cleanliness

Not less than ten cloth
750 to 850 foot candle
shall be reported as pal
4.5.3 Water Absorpt

The test specimen sh
consisting of six plies

hall submit for reapproval a statement of the proposed changes in materials
d, sample cloths. Production cloths made by the revised procedure_shall
bval.

formance to the requirements of this specification shall be cenducted as follg

)

e specified herein, all cloths shall be preconditioned in accordance with
ronmental chamber is utilized for preconditioning, the test area environment
L) and a relative humidity of 50 to 70%.

s shall be examined under 5X imagnification and an impinging light source
s (8073 to 9149 lux), measured at a distance of 6 inches (152 mm). Acceq
5s or fail.

ve Capacity

all consist of a, full-size cloth sample, up to 8 inches by 8 inches (203
cut at approximately equally spaced intervals across the sample sheet on a

edge of the sheet. If the speciménis excessively bulky or weighs more than 2.73 ounce per squ

both, three plies may b

454 Linting

b usedinstead of six. Three test specimens shall be used for this test.

uring procedures, the
land/or processing, and
hot be shipped prior to

WS

ASTM D 1776 prior to
shall be maintained at

with an illuminance of
tability of all ten cloths

mm by 203 mm), and
line 45 degrees to the
hre yard (92.6 g/m?) or

4.54.1

Acceptance Testing

Cloth linting shall be determined using the average weight of lint obtained from the testing of ten cloth samples. A new
cloth shall be used for each of the ten weight determinations. Each sample to be tested shall be securely wrapped on a
cylindrical mandrel of the type shown in Figure 1, so as to prevent wrinkles or folds at the contact surface. The cloth may
be secured with a rubber ring or with tape. Tape may also be used to conceal any open edges of the cloth sample. The
cylindrical mandrel shall weigh 460 grams * 10, with a contact surface diameter of 2.0 inches + 0.1 (5.08 mm % 0.25) and
all corner transitions radiused at 0.5 inch (12.7 mm). Other equipment shall be one 8-inch (203 mm) diameter, No. 40 (425
pm) U.S. Standard sieve with drop pan which has been solvent washed using ASTM D 329 acetone, then dried to constant
weight at 150 °F + 2 (65 °C £ 1) for one hour; one analytical balance with a rated sensitivity of 0.1 milligram; aluminum foil
approximately 9 inches (228 mm) in diameter, sufficient to line the drop pan.
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4542 Procedure

After weighing the aluminum foil to the nearest 0.1 mg (W) using the analytical balance, place the foil within the drop pan
and install the No. 40 sieve on the drop pan. The aluminum foil will act as the collection medium for any lint passing
through the sieve assembly. Wrap two cloth plies securely around the mandrel so as to prevent wrinkles and folds at the
contact surface. Place the contact surface of the wrapped mandrel on the sieve screen, and while maintaining the mandrel
in a fixed orientation normal to the surface of the No. 40 sieve, move the mandrel around the circumference of the sieve in
a continuous motion for 25 complete revolutions at approximately five revolutions per minute. Remove the cloth plies and
examine for tearing.

Without disassembling the sieve, repeat the procedure nine additional times using new cloth plies for each repetition. Upon
completion of ten sample tests, carefully disassemble the drop pan and remove the aluminum foil with collected lint from
the drop pan.

Weigh the aluminum fg
1:

il and lint to the nearest 0.1 mg using the analytical balance. Calculate linting according to Equation

W, -W
144 o= T Linting in mg/square feet
where:
A = contact surface area of bar in square inches
W, = weight of alum|num foil
W, = weight of alum|num foil plus lint generated
4.5.4.3 Qualification|Testing

Cloth linting shall be d
cloth shall be used for|
cylindrical mandrel of t

be secured with a rublbper ring or with tape. Tape may also be used to conceal any open edges of

cylindrical mandrel sha
all corner transitions ra
(425 pm) U.S. Standa
constant weight at 15(
aluminum foil approxini

4544 Procedure

etermined using the average weight of lint obtained from the testing of ten
each of the ten weight determinations. Each sample to be tested shall be
he type shown in Figure 15so*as to prevent wrinkles or folds at the contact

Il weigh 460 £ 10 grams, with a contact surface diameter of 2.0 inches + 0.1
diused at 0.5 inch((12.7 mm). Other equipment shall be one 8-inches (203
d sieve with drop_pan which has been solvent washed using ASTM C 329
°F + 2 (65 °C\t 1) for one hour; one analytical balance with a rated sen
ately 9 x Q.inches (228 mm x 228 mm), sufficient to line the drop pan.

After weighing the alun

cloth samples. A new
securely wrapped on a
surface. The cloth may
the cloth sample. The
(50.4 mm + 0.25) and
mm) diameter, No. 40
acetone, then dried to
itivity of 0.1 milligram;

hinum foil to the nearest 0.1 mg (W,) using the analytical balance, place the

foil within the drop pan

and install the No. 40 sieve on the drop pan. The aluminum foil will act as the collection medium for any lint passing
through the sieve assembly. Wrap two cloth plies securely around the mandrel so as to prevent wrinkles and folds at the
contact surface. Place the sieve assembly on the turntable of a linting test apparatus of the type shown in Figure 2. The
cylindrical mandrel, with cloth sample installed, shall be placed on the pivot of the linting test apparatus. The apparatus is
designed to impart a force equal to the weight of the mandrel normal to the surface of the No. 40 sieve and drop pan
assembly.

Using the test apparatus, each cloth sample shall be subjected to 25 complete revolutions of the sieve assembly. The
power supply with counter can be programmed to rotate the sieve assembly a specific number of turns, after which it will
automatically shut down. Remove the cloth plies and examine for tearing. Without disassembling the sieve, repeat the
procedure nine additional times using new cloth plies for each repetition. After installation of a new cloth sample, the
counter can be reset to initiate testing. Upon completion of ten sample tests, carefully disassemble the drop pan and
remove the aluminum foil with collected lint from the drop pan.

Weigh the aluminum foil and lint to the nearest 0.1 milligram (W,). Calculate linting using Equation 1.
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4,55 Fiber/Binder Integrity

Cut a 4 inch (102.0 mm) square sample of cloth and place it between two pieces of 0.25 inch (6.4 mm) thick clear high
temperature glass plates such as Pyrex, which have been solvent washed and dried to constant weight at 150 + 2 °F (65 +
1 °C) for 60 £ 5 minutes. Place the sandwiched cloth in a circulating air oven which has been preheated to 400 £ 10 °F
(205 £ 5 °C). Hold the sample at temperature for not less than two hours, after which the oven shall be turned off. Allow
the sample to cool to below 120 °F (49 °C) before removal from the oven. Separate and view the contacting surfaces of
the glass for visible indications of deposited residue. Browning or discoloration of the cloth is acceptable. Observations
shall be reported as “pass” or “fail”.

45.6 Extractable Matter

HQHAEH Ivantatictad-ta-Takl 4
OOy SUTVETTIIS TISTCU T T Aot

—
T o T,

o ribad-ia
o STImMoCUTIT

Perform all procedures

4.5.7 Silicone Greasgs and Oils

The absence of deteg
Infrared Spectroscopy
hexane extraction proc

Protect cloth samples,
handle materials.

All glassware shall be
150+ 2 °F (65 £ 1 °C).

table silicone greases and oils shall be verified using Soxhlet gxiraction
FTIR) analysis of cloth sample extractions using ASTM D 1836‘hexane. Ins
edure are:

extraction apparatus and extract from contamination. Use-silicon free gloves

cleaned using hot hexane before use. (Note: Hot-hexane has been heated

After completion of soxhlet extraction, hexane shall be evaporated by placing flask containing extrag

to the boiling point, whi
Extractant shall be re-d

Apply approximately th
obtain an infrared (IR)

The IR spectrum shall
reference spectrum sh
458 pHof Water E

pH of the water extract

ch is approximately 156 °F (69 °C) fon @5 to 1 hour.
issolved in fresh hexane.

ree drops of re-dissolved extract to a sodium chloride (NaCl) disc. Allow heX
spectrum according to ASTM E 168.

contain no evidence/of a double-absorption (Si-O-Si) band between 1020-
bwing this bandiis;shown in Figure 3.

tract

shall'be' determined using ASTM E 70.

and Fourier Transform
tructions specific to the

tweezers or forceps to

0 and is maintained at

t in a vacuum oven set

ane to evaporate, then

cm and 1100-1cm. A

4.6 Reports

The manufacturer or supplier of cloths shall furnish with each shipment a report showing the results of tests to determine
conformance to the acceptance test requirements and stating that the cloths conform to the other technical requirements
of this specification. This report shall include the purchase order number, AMS 3819C, lot number, class, grade, form,
manufacturer’'s material designation, and quantity.

4.7 Resampling and Retesting

If any specimen used in the above tests fails to meet the specified requirements, disposition of the cloths may be based on
the results of testing three additional specimens for each original nonconforming specimen. Failure of any retest specimen
to meet the specified requirements shall be cause for rejection of the cloths represented and no additional testing shall be
permitted. Results of all tests shall be reported.
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5. PREPARATION FOR DELIVERY

Cloths of the same size and basic lot number shall be rolled, baled, or folded in quantities agreed upon by the

purchaser and the manufacturer or supplier. Packaging shall be accomplished in such a manner as to ensure that
the cloths, during shipment and storage, will be protected against damage from exposure to moisture, weather, or

5.1 Packaging and Ildentification
5.1.1

any other normal hazard.
5.1.2

identification is maintained.
5.1.3 Each package

CLOTHS, CLEANING,
AMS 3819C

MANUFACTURER'S ]
CLASS, GRADE, AND
SOLVENT DESIGNAT
LOT NUMBER

A lot may be packaged in small quantities and delivered under the basic lot approval, provided that lot

shatt-be-permanentty-andHegibly marked-withnottess-than-the-fotowing-infermation:

FOR AIRCRAFT PRIMARY AND SECONDARY STRUCTURAL SURFACES

DENTIFICATION

FORM

ON (IF FORM 2)

QUANTITY

514
such a manner

CLOTHS, CLEANING,
AMS 3819C

PURCHASE ORDER N
MANUFACTURER’S 1]
CLASS, GRADE, AND
SOLVENT DESIGNAT
LOT NUMBER

Exterior shipping containers shall be permanently and legibly marked with not less than the

that the markings will not smear or be obliterated during normal handling:

FOR AIRCRAFT PRIMARY AND SECONDARY STRUCTURAL SURFACES

UMBER

following information in

DENTIFICATION

FORM

ON (IF FORM 2)

NET WEIGHT

5.1.5 Containers of
with applicable

ensure carrier

Cloths,shall be prepared for shipment in accordance with commercial prac
rulesvand regulations pertaining to the handling, packaging, and transpo
pceeptance and safe delivery. Packaging shall conform to carrier rules and r¢

tice and in compliance
rtation of the cloths to
egulations applicable to

the mode of tra

nSportation.

6. ACKNOWLEDGMENT

A manufacturer or supplier shall mention this specification number and its revision letter in all quotations and when
acknowledging purchase orders.

7. REJECTIONS

Cloths not conforming to this specification, or to modifications authorized by purchaser, will be subject to rejection.
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8. NOTES

8.1

A change bar (I) 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, including technical revisions. Change bars
and (R) are not used in original publications, nor in specifications that contain editorial changes only.

Qualification of Cleaning Cloths

Awards will be made only for cloth wipes which are, prior to the award of a contract, qualified for inclusion in the

applicable qualified products list (QPL) whether or not such products have been so listed to that date. The
attention of contractors is called to these requrrements and manufacturers are urged to arrange to have the cloth

or orders for the cloth wipes covered by this specification. The activity responS|bIe for the(d

8.2
8.2.1
wipes that the
Review Institu
Information pe
8.2.2 Qualification s|
Performance R
8.3 TermsusedinA
8.4 Dimensions and
properties in Sl
and are presents
8.5 Purchase docum
AMS 3819C

Classification (Class, G
Quantity of cloths desir
Special packaging if re
8.6 Form 2 Cloth De

Form 2 cloths are pres

Perforated rolls of nop-woven fabric wipers, dispensed from a canister. The canister is design

evaporation. A roll of p

Folded woven, knit, or

e, 161 Thornhill Road, Warrendale, PA 15086-7527, phone (724) 772-161
taining to qualification of cleaning cloths may be obtained from thataciivity.
eview Institute.
MS are clarified in ARP1917.

properties in inch/pound units and the Fahrenheit temperatures are pri
Lnits and the Celsius temperatures are shown as-the approximate equivale
d only for information.
ents should specify not less than the follewing:

rade, and Form) and size of cloths desired
ed
Nuired.

Scription

bturated with an . approved solvent, and available in the following forms:

prforated-and presaturated fabric wipers is installed in the canister and dispe

) be awarded contracts
PL is the Performance
6, fax (724) 772-1699.

hall be approved every three years in accordance with PD 2000 and the instructions from the

mary; dimensions and
hts of the primary units

d to minimize solvent

Ised until depleted.

hen-woven presaturated cloth wipers, packaged for dispensing from a erxibIer pouch.

8.7

use in the extractable matter test (See 3.6.6).

PREPARED BY AMS COMMITTEE G-9

For informational purposes, Dysol, Inc. DS-108 solvent in accordance with AMS 3167 Type 2 is recommended for
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