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This precipitated a few questions:

A

WHAT'S THE PROBLEM WITH

LINT

Cleaning rags/cloths/wipes are commonly
used for cleaning aircraft and parts in
various processes. These cloths are often
specified as “Lint-Free” or “Low-Lint” cloths.

During a DAL internal audit on FPI processes,
it was noted that Kimwipes KIMTECH Science
Delicate Task Wipers, which DAL customarily
uses in FPI processes, is labeled in a way that
implies “Low Lint” or “No Lint” on the
package;

but FPI processes explicitly specify “Lint-Free”
wipes. This inconsistent wording used on
Kimwipes triggered a review of whether our
cloths are indeed “lint-free” or “low-lint”.

7.3.1.3 Manual W
with a clean, dry,
remainder of the st
a water-dampened cloth or towel. The surface shall not be
flushed with water and the cloth or towel shall not be saturated rese
with water. The component shall be examined under appropri-
ate illumination to ensure adequate removal of the surface moescen pmevan nspecion. cuitcaon o
penetrant. The surface shall be dried by blotting with a clean,
dry towel or cloth, or by evaporation.

\ctice for
trant Testing'

AEROSPACE

INTERNATIONAL.

AMS2647™ REV.G
MATERIAL SPECIFICATION | issues 1985-04

Revised 2021-09

Superseding AMS2647F

ally recognized 'mIIS on standardization established in the Decision on Principles for the
rq issued by the (orld Trade Organization Technical Barriers to Trade (TBT) Committee.

e the fixed designation E1417/1417M; the number immediately following the designation indicates the year
of ariginal adoption or, in the case of revision, the year of last revision. A number in parcathescs indicates the year of last reapproval.

1.4 Units—The values stated in either SI units or inch-
pound units are to be regarded separately as standard. The
values stated in each system are not necessarily exact equiva-
lents; therefore, to ensure conformance with the standard, each
system shall be used independently of the other, and values
from the two systems shall not be combined.

1.5 All areas of this practice may be open to agreement
between the cognizant engineering organization and the
supplier, or specific direction from the cognizant engineering
organization.

Nom: 2—Throughout this document, the term biacklight has been

changed to UV-A to conform with the latest terminology in Terminology
E1316. i can mean a broad range of ultraviolet radiation;

fluorescent penetrant examination only uses the UV-A range.

cess penetrant shall be removed
lint-free fcloth or absorbent toweling. The s i gsance cortaned i e sppencices

lometric Karl Fischer litration

E165/E165M Practice for Liquid Penetrant Testing for Gen-
eral Industry

E203 Test Method for Water Using Volumetric Karl Fischer
Titration

E543 Specification for Agencies Performing Nondestructive
Tes

E1135 Test Method for Comparing the Brightness of Fluo-
rescent Penetrants

E1316 Terminology for Nondestructive Examinations

E2297 Guide for Use of UV-A and Visible Light Sources and
Meters used in the Liquid Penetrant and Magnetic Particle
Methods

E3022 Practice for Measurement of Emission Characteris-
tics and Requirements for LED UV-A Lamps Used in
Fluorescent Penetrant and Magnetic Particle Testing

STM website, www.astm.org, or
org. For Annual Book of ASTM
andard's Document Summary page on

the ASTM website,

*A Summary of Changes section appears at the end of this standard
Copyright © ASTM Intomational, 100 Barr Harbor Deiva, PO Box €700, Wost Conshobockan, PA 10428-2960. Uritod Statos

Capyright ASTM imemtormd
Provied by Accm sroe: boarmm weh ASTM
N rezroon > netwerkr e e whed lcarme o Acare

Ak Linea 310000901, Unareitmighan, Pacd

[P——
Nator Hanain, 00112023 16.3818 NOT

Fluorescent Penetrant Inspection

Aircraft Structures and Engine Component Maintenance

RATIONALE

iecification. This revision proposes a title change, adds a reference
les a new paragraph defining penetrant process restrictions for
throughout to remain consistent with AMS2644. Process controls
erials. Editorial changes are also in included throughout to include
hotometer.” Terminology has been updated throughout to remain
lechnical negatives received from the first ballot 21 April 2021.

action of defects in aircraft structural and engine

additional guidance designed to supplement the

approaches, it is not intended to be binding unless
(CEO), an Original Equipment Manufacturer (OEM),

etrant Shall then be l'el]]oved With jons to this specification should be familiar with the

idance is necessary. The following appendices are

brication of Penetrant Systems

ap Well Spools and Other Complex Parts w/Limited
tions revealed by this inspection process shall be

179, or ASNT SNT-TC-1A.

lities to inspect aircraft and engine components and
fied, but usage is not limited to such applications.

od by SAE 10 advance the state of technical and engineering sciences. The use of this report is
ding any patent infringement arising therefrom, is the sole responsitilty of the user.”
may be revised, reaffirmed, stabiized, or canceled. SAE kwies your written comments and

fieval system of transmitied., in any form or by any means, electrenic, mechanical, phofocopying

x‘c'm‘ For more information on this standard, visit
hitps /i sae orglstandards/content/ AMS2647C

b e, G A 1514 4 VDT
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What Defines “No-Lint” or “Low-Lint"?
How Much Lint is Acceptable in an FPI Wipe?

How Should Lint be Specified for Inspection?



CLARITY

KIMTECH SCIENCE DELICATE
TASK KIMWIPES

KIMTECH SCIENCE Delicate Task Kimwipes are advertised as

“Extra Low-Lint”, but do not note any specification approvals to

support that claim.

IN LABELING

WIPES

KIMTECH P2 AVIATION
SURFACE PREPARATION

KIMTECH P2 AVIATION SURFACE PREPARATION WIPES
Clearly Cite Conformance with AMS 3819, which quantitatively

affirms a Low-Lint Condition.
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KIMTECH

Esnuio tout pour 14

ches dol -t
Pafhos para tarons . o

delic adas

Ordering Information » Renseignements pour la commande * Informacion para hacer un padido

Code » Code»Codigo InchesePoePugades cm Packagng * Embaliage * Embalaje  Ca ".y‘g.”is_'.f . Bu’!u.‘:mse_ ’ Paquetes/ca |
/\ IS

L4x82 Nx2 26 Per Carton )
Avadabie in US only » Disponidie aux Eats-Ures

- . 256 par boltw * por paquete
| veudenent« Deporsbie on los EE UL, solamane

| 32 44x82 286 Per Carton kS
286 par baite * por paquete

— KIMTECH

SCIENCE " sranp
S \n‘U Stat Polyshield D.licnte Task Wipals
*cllicule en poly antistatique

Pelicula poliprotectora antictatica " Essuie-tout pour taches délicates
I - _Paiios para tareas delicadas

@ Registered Trademark or *Trademark of Kimberly-Clark Woridwide, Inc

_ © KCWW g
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Made In USA of US. and / or non-U.S. materials / Fabriqué aux Etats-Unis & partir de
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Essuvio-tour POowur tho nacionales y extranjaros
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Distributed in the U.S. by Kimberly-Clark Giobal Saes, LLC, Roswell, GA 300782199

Distribated i Canada by Kimberty-Clark Inc , Misstssauga, Ontario L5B 3V5
www.kcprofessional.com

Pare tareoas deti




30

. BOXES
Kimwipes’

KIMTECH

SCIENCE" 8raND
Delicate Task Wipers

Exta Iow-Iin wipers made from 100% virgin wood fibers

et delicate surfaces

Absorb many times their own weight
Handy one-at-a-time dispensing packs with special plastic guard to reduce airborne lint, keep contaminants out of
box and reduce electrostatic discharge

Specifications

Product Type KimWipes™ Delicate Material Cellulose

Task Wipes
Golor White Disposable Yes Cellulose under microscope. Compared to the poly-
Ply -ply cellulose blend ..., this substrate has many loose fibers.
For U_se With General-Purpose . 9
(Application) Clearly not a lint-free wipe.

Blue Thunder Technologies
https://bluethundertechnologies.com/a-wipe-thats-entirely-lint-free/

Fisher Scientific
https://www.fishersci.com/shop/products/kimberly-clark—kimtech-science-kimwipes—delicate-task—wipers—7/p—21 1240 NOTE: IMAGE IS NOT OF KIMTECH SCIENCE DELICATE TASK - AND ONLY A MATERIAL REPRESENTATION



Remember, Kimtech Science
Delicate Task is labeled as “Extra

Low-Lint”, despite the 100%

Cellulose Content
eIntuitive, alpha-numeric, performance-tier identification
sCompatible with sglents comman i iation as well as detergents, dilute acids and bases

- A (] ) arse=
*Low linting, silicone free and antistatic in use

*Made from a spunlace blend of cellulose and polyester fibres and contain no glues, adhesives or

e D Width  12in. Polyester/Cellulose blend under a microscope - Notice there

L IR | {E0=1EH) a very few visible loose fibers splitting from the strands.
Compliance | B CoVester Wipes featuring this composition would be considered

For Use With Critical surface preparation tasks in . H int- |

(Application) the aviation industry Color White VH’tUG”y hnt free WIPES. Blue Thunder Technologies

https://bluethundertechnologies.com/a-wipe-thats-entirely-lint-free/

Fisher Scientific
https://www.fishersci.com/shop/products/kimberly-clark-kimtech-science-kimwipes-delicate-task-wipers-7/p-211240 NOTE: IMAGE IS NOT OF KIMTECH P2 - AND ONLY A MATERIAL REPRESENTATION
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- LINT REQUIREMENTS

FOR

FPI

7.3.1.3 Manual Wipe—Excess penetrant shall be removed

with a clean, dry, lint-free cloth or absorbent toweling. The
remainder of the surface penetrant shall then be removed with

a water-dampened cloth or towel. The surface shall not be
flushed with water and the cloth or towel shall not be saturated

with water. The component shall be examined under appropri-

ASTM E1417
Parts to be Inspected
Cleaning
71—-7.1.4
Parts not EXching
Requiring Etch

ate illumination to ensure adequate removal of the surface

penetrant. The surface shall be dried by blotting with a clean,
dry towel or cloth, or by evaporation.

Method A

Remove Penetrant
7.3—7.3.4.3
Ll 1
When using Aqueous When using Nonaqueous
Dcvel*opers & Dry Developers
Apply Ceveloper Dry Parts
753 7.4—74.1
Dry Parts Apply Developer
7.4-74.1 75.1&75.2

»

L]

Examine Parts
767631

[

Postcleaning
2.7

!

Submit to Subsequent
Manufacturing Operations

METHOD A: Water Wash Fluorescent

YN
iy ‘\\
g f N

Ll e

3. Dwell 4. Remove Excess
Penetrant

2. Apply Penetrant 5. Rinse

1. Pre-clean

-

6. Apply Aqueous 7.Dry 8. Dwell
Developer
> =g
9. Inspect
Dwell
Developer

10



ASTM E AN D

REM

FPI

AMS
E N

METHOD C: Solvent Removable
Local Application) FPI

AEROSPACE AMS2647 REV.G
ivernationat. | MATERIAL SPECIFICATION | issuea 1085-04
St S BOTH ASTM 1417 METHOD C
Superseding AMS2647F
AND SAE AMS 2647 (See Note 1)
| Fluorescent Penetrant Inspection
Aircraft Structures and Engine Component Maintenance PRE-CLEAN
INCLUDE A LINT-FREE AND RINSE
RATIONALE CLOTH MANDATE FOR (see Note 2)
AT A ) T T e e s METHOD C LOCALLY
::’o:;:;uorgrxf;:_e Dmhpe-a-m-s-uMc*.awmwxfﬂ*murmum-vwam(m. APPLIED SOLVENT I
e tietees MAL]M esignation: E1a17/E1417M - 21" REMOVABLE FLUORESCET DRY
consistent with AMS2! L_leu PENETRANT I
1. SCOPE INSPECTIONS.
Standard Practice for PENETRANT
1.1 Purpose Liquid Penetrant Testing’ T

This specification de!

" This standard is issucd under the fixed desi E1417/E1417TM: the number immediately following the designation indicates the
components during m e y e & year

of original adoption o, in the case of revision, the year of last revision. A number in parcothescs indicates the year of last reapproval DWELL
A superscript epsilon (<) indicates an cditorial change since the last revision of reapproval.

This standard has been approved for use by agencies of the U.S. Departmen of Defense. I

1.1.1 This specificz
information c¢

© NOTE—Table | was updated editorially in December 2021

either subject
specifically inv REMOVE
of 3::;::: 1. Scope* 1.6 This standard does not purport to address all of the PENETRANT
ek 1.1 This practioe establishes the mini i for  Safety concerns, if any, associated with its use. It is the
o 5 conducting liquid penetrant % e metal 7 1y of the user of this standard to establish appro- I
and nonmetal components. g priate safety, health, and environmental practices and deter-
1111 Appendix A o mine the applicability of regulatory limitations prior o use. DRY

1.1.1.2 Appendix B

1.1.1.3 Appendix C
Accessibility

1.2 Processing of ¢
accomplished t
personnel shall

1.3 Basis of Applicz

This process has beet
associated accessorie

SAE Executive Standards Com
entrely vokuntary, and its appic
SAE reviews each technical e
suggestons.

Copyright ©2021 SAE Intemat
Al rights reserved. No part of th
recording, or otherwise, wihout
TO PLACE A DOCUMENT OR

Copyiopt SAG wsmristcnst

Noms: 1—This practice replaces MIL-STD-6866.
1.2 The penetrant examination processes described in this

1.7 This international standard was developed in accor-
dance with internationally recognized principles on standard-

practice are ap to in-pt , final, and

ization in the Decision on Principles for the

(in-service) These p are appli for
the detection of discontinuities, such as lack of fusion,
corrosion, cracks, laps, cold shuts, and porosity, that are open
or connected to the surface of the component under examina-
tion.

1.3 Caution must be exercised in the usage of elevated

with p from P

tic materials. Also, some cleaners, penetrants, and developers
can have a deleterious effect on nonmetallic materials such as
plastics. Prior to tests should be to

Develoy of Interna 1 Si Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 The following documents form a part of this practice to
the extent specified herein:

22 ASTM Standards:*

D95 Test Method for Water in Petroleum Products and

ensure that none of the cleaning or examination materials are
harmful to the components to be examined.

1.4 Units—The values stated in either SI units or inch-
pound units are to be regarded separately as standard. The
values stated in each system are not necessarily exact equiva-
lents: therefore, to ensure conformance with the standard, each
system shall be used independently of the other, and values
from the two systems shall not be combined.

1.5 All areas of this practice may be open to agreement
between the cog g g organization and the
supplier, or specific direction from the cognizant engineering
organization.

Nor: 2—Throughout this document, the term blacklight has beea
changed to UV-A to conform with the latest terminology in Terminology
E1316. Blacklight can mean a broad range of ultraviolet radiation;
fluorescent penetrant examination only uses the UV-A range.

Materials by Dis

D6304 Test Method for Determination of Water in Petro-
leum Products, Lubricating Oils, and Additives by Cou-
lometric Karl Fischer Titration

E165/E165M Practice for Liquid Penetrant Testing for Gen-
eral Industry

E203 Test Method for Water Using Volumetric Karl Fischer
Titration

ES43 Specification for Agencies Performing Nondestructive
Testing

E1135 Test Method for Comparing the Brightness of Fluo-
rescent Penetrants

El1316 gy for » ve Exami

E2297 Guide for Use of UV-A and Visible Light Sources and
Meters used in the Liquid Penetrant and Magnetic Particle
Methods

E3022 Practice for M of Emission Cl el
tics and Reauirements for LED UV-A Lamos Used in

|
| |
DRY NONAQUEOUS
DEVELOPER DEVELOPER
L J

1
DEVELOPER
DWELL
|

INSPECT

POST CLEAN
(if required)

AMS 2647
FIG. 3 Solvent removable
penetrant inspection process




ASTM E1417 AND AMS 2647 -
LINT REQUIREMENTS FOR

FPI

oD METHOD C: Solvent Removable (Local Application) FPI

(See Note 1)

PRE-CLEAN
AND RINSE s
(see Note 2) < \\ 2\ PN
| J \ . \ <~-W} \\
N ~’ — O )
DRY . » % S » é b \ T
| \ / \) ™\ \\)
PENETRANT
[ 1. Pra-clasin 2. Apply Penetrant 3. Dwell 4. Remove Excess
DWELL Penetrant
REMOVE
I PENETRANT I
DRY
| ' . 525\ g .
DRY NONAQUEOUS ..~ ‘
DEVELOPER DEVELOPER Ege \\} »
DEVELOPER
DWELL 5. Remove Penetrant 6. Apply Developer 7. Dwell 8. Inspect
| .
INSPECT

POST CLEAN
(if required)

»



METHOD C: Solvent Removable
(Local Application) FPI

| AsT™M 1417 | |
7.3.3 Method C Process—Solvent-removable penetrants are oo I _ =1 o
removed by first wiping the excess penetrant with a clean, %‘r/\\ -— ‘Yf
lint-free, liry cloth or absorbent toweling. The remainder of the o N\ -p \J/
1. Pre-clean 2. Apply Penetrant 3. Dwell 4. Remove Excess
Penetrant

8. Inspect

I SAE AMS 2647 I 5. Remove Penetrant 6. Apply Developer 7. Dwell

3.4.6.1 Remove the excess penetrant by wiping with a cleary cloth or absorbent toweling.

»

13



METHOD C: Solvent Removable
[ASTM 1417 | (Local Application) FPI

7.3.3 Method C Process—Solvent-removable penetrants are
removed by first wiping the excess penetrant with a clean,
lint-free, dry cloth or absorbent toweling. The remainder of the

dfy cloth or absorbent toweliﬁg. The remainder of the
surface penetrant is then removed with a solvent-dampened
H-lint-free loth or towel. The surface of the component shall not

be fushed with solvent, and the cloth or towel shall not be RN o G\ .
saturated with solvent. The component and cloth or toweling T =g = “?’~v
shall be observed under appropriate illumination to ensure 4 SR Y
adequate removal of the surface penetrant. Over-removal of the 1 Pre-clean DY T Vi O 3 DWEH 4. Remove Excess
surface penetrant shall require the component to be cleaned and 3 Penetrant
eprocessed. The surface shall be dried by blotting with a
dry cloth or towel, or by evaporation. Method C can

also be used for water-washable penetrants using water or - i;; 3 |
solvent for removal of excess penetrant. e B )
| sAE AMS 2647 |

5. Remove Penetrant 6. Apply Developer 7. Dwell

3.4.6.1 Remove the excess penetrant by wiping with a clean, lintfrée, dry cloth or absorbent toweling. 8. Inspect

3.46.2 Remove the remainder of the surface penetrant with 1Iint-free cloth or towel,!dampened with a QPL-AMS-2644
approved solvent. Ensure that the surface of the part a not saturated with solvent. During
the wiping, the part and cloth or towel shall be observed under appropriate UV-A irradiation to ensure adequate
removal of surface penetrant. Excessive removal of the surface penetrant or flooding of the solvent on the surface

of the part shall require the part to be cleaned, dried,
3.4.6.3 The surface of the part shall be dried by wiping with § lintsfrée, dry cloth or towel pr by evaporation. Ensure the
surface is free of solvent residues before applying developer.

p

14



7.3.3 Method C Process—Solvent-removable penetrants are
removed by first wiping the excess penetrant with a clean,

lint-free, dry cloth or absorbent toweling. The remainder of the M ET H O D Co S I R b I
surface penetrant is then removed with a solvent-dampened i O Vent emova e
adequate removal of the surface penetrant. Over-removal of the
surface penetrant shall require the component to be cleaned and
7.6.3.1 Indication Verification—When addressed in the us- Panatrant
er’s procedure, it is permissible to verify indications by wiping
ment time shall be a minimum of 3 min. If the indication does 5. Remove Penetrant 6. Apply Developer 7. Dwell 8. Inspect
not reappear, the original indication may be considered false.

lint-free cloth or towel. The surface of the component shall not ° t.

be flushed with solvent, and the cloth or towel shall not be (L I A I ) F PI

saturated with solvent. The component and cloth or toweling Oca p p ICa IO n

reprocessed. The surface shall be dried by blotting with a 2 NG B "S;—v
lint-free, dry cloth or towel, or by evaporation. Method C can / / — /
also be used for water-washable penetrants using water or

the indication with a solvent-dampened swab, brush,

free cloth, pvoiding flooding the area with solvent, allowing the

area to dry, and redeveloping the area. Redevelopment time

This procedure may be performed up to two times for any

given original indication. Unless otherwise specified, isopropyl

alcohol, acetone, or QPL-AMS2644 approved solvents are

shall be observed under appropriate illumination to ensure

solvent for removal of excess penetrant. 1. Pre-clean 2 Apply Penetrant 3. Dwell 4. Remove Excess
shall be a minimum of 10 min, except nonaqueous redevelop-

permissible.

15
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LINT REQUIREMENTS IN

WIPE SPECIFICATIONS

INCH-POUND

MIL-DTL-24671C(SH)

18 March 2002
SUPERSEDING

MIL-C-24671B(SH)

31 July 1995
MILITARY SPECIFICATION

CLOTH, LINT-FREE, FLUSHING AND CLEANING

This specification is approved for use by the Naval Sea Systems Command,
Department of the Navy, and is available for use by all Departments and
Agencies of the Department of Defense.

1. SCOPE AND CLASSIFICATION

1.1 Scope. This specification covers lint-free flushing and cleaning cloths with and
without lanyards.
!

A-A-5
CLOTH Cc
L

S
oW -

LOW-
LINT

NO REQUIREMENTS/DEFINITION
ON "LOW LINT"

323
EANING,
INT

— ™ \0

NOTE: TYPE | OF THE SPECIS
STATED FOR CLEAN ROOM USE,
“...LOW LINT WIPERS”

v

AEROSPACE AMS3819™ REV. D
INTERNATIONAL. MATERIAL SPECIFICATION | ssues 1987-07
Revised 2020-07

Superseding AMS3819C

(R) Cloths, Cleaning
For Aircraft Primary and Secondary
Structural Surfaces

RATIONALE

This specification is being revised to correct test methods, change the recertification period, and additional changes
associated with the Five-Year Review.

1. SCOPE
1.1 Form

This specification covers woven, nonwoven, and knit absorbent materials supplied either as dry cloths or presaturated cloths
for solvent cleaning process applications.

1.2 Application

These cloths have typically been used in cleaning metallic or nonmetallic aircraft surfaces preparatory to processing
operations which are sensitive to residual surface contamination, but usage is not limited to such applications.

NOTE: The technical requirements listed in Section 3 may be insufficient to determine the compatibility between cloths and
transparencies.

1.3 Classification

Cloths covered by this specification are classified as follows:

A

MIL-DTL-24671
CLOTH, LINT-FREE,
FLUSHING AND CLEANING

LINT-
FREE

MIL-DTL-3819 REFERS TO “LINT-FREE” CLOTHS IN
THE TITLE, BUT “LINT-FREE” REFERS ONLY TO THE
CLOTH CONDITION TO THE NAKED EYE BEFORE
WIPING THE SURFACE.

»

METRIC

A-A-59323A

24 March 2005
SUPERSEDING
A-A-59323

30 June 1999

COMMERCIAL ITEM DESCRIPTION
CLOTHS, CLEANING, LOW-LINT

The General Services Administration has authorized the use
of this commercial item description for all federal agencies.

1. SCOPE. This commercial item description (CID) covers the requirements for two low-lint
type cleaning cloths.

2. CLASSIFICATION. The cleaning cloths shall conform to the following types:
Typel - For clean room use — requiring ultra-clean, low lint wipers.
Type Il - For general use — requiring low-lint, highly absorbent wipers,

but not clean room standards.

3. SALIENT CHARACTERISTICS.

3.1 Material. The cleaning cloths shall be of a knit construction consisting of virgin stretch-

LINT

AMS 3819 GIVES A DETAILED INSTRUCTION
TO ESTABLISH A QUANTITATIVE TEST
DEFINING LOW-LINT.

16



This s
Depart
Agenci

1. SC

11 S
without lanyar

1.2 ClI;
specified (see

MILITARY SPECIFICATION

CLOTH,ILINT-FREE] FLUSHING AND CLEANING

INCH-POUND

MIL-DTL-24671C(SH)
18 March 2002
SUPERSEDING
MIL-C-24671B(SH)
31 July 1995

<

MIL-DTL-24671
CLOTH, LINT-FREE,
FLUSHING AND CLEANING

LINT-FREE

MIL-DTL-3819 REFERS TO “LINT-FREE” CLOTHS IN THE TITLE,
BUT “LINT-FREE” REFERS ONLY TO THE CLOTH CONDITION
TO THE NAKED EYE BEFORE WIPING THE SURFACE.

MIL-DTL-24671C(SH)

3.1.5 Lint and foreign material.

3.1.5.1 Grade 1. The cloth shall be free from loose thread, ravelings, lint and fluff from |
cloth or yarn or particles of a size visible to the unaided eye. The cloth shall also be free of any
visible foreign particulate matter, dirt or grease either embedded in the cloth or adhering thereto.

3.1.5.2 Grade 2. The cloth shall be free from loose thread, ravelings, lint and fluff from
cloth or yarn or loose particles of a size visible to the unaided eye. Each cloth may contain no
more than five specks or stains of no visible thickness, and no speck or stain may exceed 1/16
inch in any dimension. Non-white threads woven into the fabric are acceptable.

»

3.1.6 Finish. The fabric shall be free of sizing and be bleached white.

17



A-A-59323
CLOTHS, CLEANING,
LOW-LINT

LOW-LINT

NO REQUIREMENTS/DEFINITION ON
"LOW LINT"

NOTE: TYPE | OF THE SPEC IS STATED
FOR CLEAN ROOM USE, “...LOW LINT
WIPERS”

»

METRIC

A-A-59323A

24 March 2005
SUPERSEDING
A-A-59323

30 June 1999

COMMERCIAL ITEM DESCRIPTION
CLOTHS, CLEANING, LOW-LINT

The General Services Administration has authorized the use
of this commercial item description for all federal agencies.

1. SCOPE. This commercial item description (C1D) covers the requirements for two low-lint
type cleaning cloths.

2. CLASSIFICATION. The cleaning cloths shall conform to the following types:

L{ypc I - For clean room use — requiring ultra-clean, low lint wipers. I
ype Il - For general use — requiring low-lint, highly absorbent wipers,
but not clean room standards.

3. SALIENT CHARACTERISTICS.

18



AMS3819

CLOTHS, CLEANING, FOR AIRCRAFT
% AEROSPACE AMS3819"™ REV. D PRIMARY AND SECONDAYRY
wrernationat. | MATERIAL SPECIFICATION | o 1987-07 STRUCTURAL SURFACES
Revised 2020-07
Superseding AMS3819C

(R) Cloths, Cleaning —
For Aircraft Primary and Secondary

Structural Surfaces

3.7.3 Linting AMS 3819 GIVES A DETAILED
INSTRUCTION TO ESTABLISH A
QUANTITATIVE TEST DEFINING

|Cloths shall lint not more than 10 mg/ft. ﬂor acceptance tests, linting shall be determined using the acceptance testing LOW-LINT.
procedure described In 4.7.4 and 4./.4.1, or the qualification testing procedure described in 4.7.4 and 4.7.4.2. For
qualification tests, linting shall be determined using the qualification testing procedure described in 4.7.4 and 4.7.4.2.

4.7.4 Linting

Cloth linting shall be determined using the average weight of lint obtained from the testing of ten cloth samples. A new cloth

: S urely wrapped on a cylindrical
e. Tape may also be used to
s + 10 grams, with a contact:
iused at 0.5 inch (12.7 mm). :
eve with drop pan which has -
) °F (65 °C + 1 °C) for 1 hour; -
| A = contact surface area of bar in square inches iches (229 mm) in diameter, :

W1 = weight of aluminum foil

Weigh the aluminum foil and lint to the nearest 0.1 mg using the analytical balance. Calculate linting according to Equation 1:

144 W, W1=

- 15— Linting in mg/square feet

(Eq. 1)
where:

W2 = weight of aluminum foil plus lint generated

A
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AMS 3819 TEST DEVICE

AS DESCRIBED IN AMS 3819 SECTION 4.7.4
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AMS 3819 TEST DEVICE

AS DESCRIBED IN AMS 3819 SECTION 4.7.4
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LINT REQUIREMENTS IN

WIPE SPECIFICATIONS

Conflict Between Established Specifications

»

Requirement
SIAAE Section Clause
3.1 Cott
MIL-DTL-24671 Material oren
(Lint-Free) 3.1.5 "....free from.....of a size visible to the unaided eye"

Lint and Foreign Material

3.1 . .
9323 Material Knit construction of nylon or polyester yarn.
A-A-5 ateria
. no requirements/definition on "Low Lint"
Low-Lint N/A
NOTE: Type | of the spec is stated for clean room use, “....LOW LINT wipers”
Class 1 - Woven, Cotton
13 Class 2 - non-woven, 100% synthetic, blended synthetic, cotton, or cellulose materials
Classificati
assification
AMS 3819 Class 4 - knit cloth 100% polyester yarn.
Cloth for cleaning
3.7.3

"...not more than 10mg/ft2

A/C surfaces

Lint Requirement
4.7.4

Testing Method Testing apparatus in Fig.2 (pg.12)
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LINT REQUIREMENTS IN

WIPE SPECIFICATIONS

|
3 primary standard governing wiping cloth quality

Manual calling out Wiping Cloth and referencing
Spec for

Allowable “Low Lint’ but . Lint-Free” AMS 3819 MIL-
Material without Spec b”tg’;'gc‘o“t 59323 4 Lo cla  aaed
A-A-59323 X X X >

CL-1 X X X AX
AMS
3819 [ X X X

CL-4 X X X >
MIL-DTL- ¥ > « «

24671

»



LINT REQUIREMENTS IN

WIPE SPECIFICATIONS

MIL-DTL-24671 and A-A-59323 do not have a Qualified Products List (QPL), but AMS 3819 does.

Located on the Performance Review Institute Website at https://www.eauditnet.com/

s 0@
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e hew | Reakby | Dadmd b | WS
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DAY eavcitnet

Lo

' ey -
1
( B Qualified Products List x + - ©
1
(B €« C (Y @ eauditnet.com/eauditnet/ean/qpl/qplSearch.htm
f < No 8 YouTube € Gos strut mounting.. 8 Volvo XCO0 (2011-0..  FI2 Freel2.com - Viewt & Volvo Diagnostics -.. @) VIDA2014D- Dow.. & VIDA2014D Virtual.. &
1
Home.| About Us | Contact Us |

(R
L Cavrs 3 wiiocie vf etete s 0¥
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Select a manufacturer to view its details.

v lew This It has been prepared for use in the procurement of products covered by the subject standard. Al productslisted herein have been qualfied under the requirements for quaificatin listed inthe latest ssue of the applicable standard. Qualfication is Specific or each product, manufacturer and plant location. Only products manufactured by the given
manufacturer at he given plant locaton are deemed o have met the requiremens of the standard.Listing of products is not ntended to and does not connote endorsementof the product by PRI or any pariular user.

Welcome, Paul Vaughan

Vi

(X ~

This QPL has been prepared by PRI in accordance with the procedures established in PD 2000. For information concering this QPL contact:

P W 3wt ot * o -
Performance Review Insttute

wmInand . Attention: QPLs

(o e Fax: 7241772-1699
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Standard Product Code Manufacturer's Name Manufacturer's Designation | Class Designation | Expiration Date

Kimberly Clark Corporation

PRI-QPL-AMS3819 AMS3819 Fujian Energy Nanfang
Hygiene Materials Co., Ltd.

Kimtech® Aviation Surface Class 2 Grade A

Prep Wipe P2 28644 Form 1 30-Aug-27



How Much Lint is

Acceptable in an FPI
Wipe?



»

HHHHHHHHHHHHHH

LJNTTHRESHOLD

PROPOSAL:

ESTABLISH ALINT THRESHOLD CORRESPONDING TO
AN INSPECTION LEVEL AT WHICH INTERFERANCE
WITH THE DETECTION THRESHOLD OCCURS

REVISE LANGUAGE FOR WIPING MEDIA IN FPI
STANDARDS TO:

 RELAXLINT REQUIREMENTS BELOW THIS

THRESHOLD
 REFLECT THIS THRESHOLD AT APPROPRIATE

INSPECTION LEVELS



»

WHAT SHOULD BE THE

LINT THRESHOLD

ESTABLISH A LINT THRESHOLD
CORRESPONDING TO AN INSPECTION LEVEL
AT WHICH INTERFERANCE WITH THE
DETECTION THRESHOLD OCCURS

= Ample existing research on FPI POD for
different conditions of background
fluorescence

c/o Magnaflux
https://magnaflux.com/Magnaflux/Blog/Brightness-and-Contrast-Impact-NDT.

o
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Spot Lighter Than ___ ___/
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00
Ref: De Graaf, E. and De Rijk, P., Comparison

L

0

o7s

Between Reliability, Sensitivity, and
Accuracy of Nondestructive Inspection
Methods, 13th Symposium

on Nondestructive Evaluation Proceedings,
San Antonio, TX, published by NTIAC,
Southwest Research Institute, San Antonio,
TX, April 1981, pp. 311-322.

BOTH ©lowa State University Center
for Nondestructive Evaluation (CNDE).
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»

WHAT SHOULD BE THE

LINT THRESHOLD

ESTABLISH A LINT THRESHOLD
CORRESPONDING TO AN INSPECTION LEVEL
AT WHICH INTERFERANCE WITH THE
DETECTION THRESHOLD OCCURS

= Ample existing research on FPI POD for
different conditions of background
fluorescence

= A study could establish a quantity of lint
resulting from dynamic wiping that
precipitates the threshold and correlates it
with the AMS 3819 test results

ROTATION

SCREEN

c/o Magnaflux

https://magnaflux.eu/en/Resources/Blog-Archive/Higher-Sensitivity-Penetrant-Improves-Inspection-Quality.
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How Should Lint
Limits be Specified?



»

WHAT

LINT THRESHOLD

SHOULD BE THE

REVISE LANGUAGE IN ASTM 1417 AND AMS
2647 FOR WIPING MEDIA TO RELAX LINT
REQUIREMENTS FOR METHODS
UNAFFECTED BY LINT.

REVISE LANGUAGE IN ASTM 1417 AND AMS
2647 FOR WIPING MEDIA TO MEET
MINIMUM TEST STANDARDS FOR METHODS
SENSITIVE TO LINT AT THE THRESHOLDS
CORRESPONDING TO AMS 3819
REQUIREMENTS.

AEROSPACE

INTERNATIONAL.

MATERIAL SPECIFICATION | issues 1985-04

AMS2647™ REV.G

Revised 2021-09

Superseding AMS2647F

This international standard was developed in accordance with internationally l\ulﬁd Gm on standardization established m Principles for the
Development of International Standards, Guides and Recommendations issacd by the Trade Organization Techmical B-rnu! to 'l'rlde 4TB'D Committee.

) ) Designation: E1417/E1417M - 21"

STRMATIONAL

Standard Practice for
Liquid Penetrant Testing’

This standard is issued under the fixed designation E1417/E1417M; the number following the

indicates the year

of ariginal adoption or, in the case of revision, the year of last revision. A number in parcothescs indicates the year of last reapproval.
A superscript epsilon () indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the U.S. Department of Defense.

£' NOTE—Table | was updated editorially in December 2021

1.6 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the

1. Scope*
1.1 This practice i the mini; qui for
C ing liquid p of nonporous metal ¥

and nonmetal components.
Nor: 1—This practice replaces MIL-STD-6866.
1.2 The penetrant examination processes described in this

ility of the user of this standard to establish appro-
priate safety, health, and environmental practices and deter-
mine the applicability of regulatory limitations prior to use.
1.7 This international standard was developed in accor-
dance with internationally recognized principles on standard-

practice are applicable to in-process, final, and

ization established in the Decision on Principles for the

(in-service) examinations. These p are appli for
the detection of discontinuities, such as lack of fusion,
corrosion, cracks, laps, cold shuts, and porosity, that are open
or connected to the surface of the component under examina-
tion.

1.3 Caution must be exercised in the usage of elevated
temperature with components manufactured from thermoplas-
tic materials. Also, some cleaners, penetrants, and developers
can have a deleterious effect on nonmetallic materials such as
plastics. Prior to examination, tests should be conducted to
ensure that none of the cleaning or examination materials are
harmful to the components to be examined.

1.4 Units—The values stated in either SI units or inch-
pound units are to be regarded separately as standard. The
values stated in each system are not necessarily exact equiva-
lents: therefore. to ensure conformance with the standard, each
system shall be used independently of the other, and values
from the two systems shall not be combined.

1.5 All areas of this practice may be open to agreement
between the cognizant engineering organization and the
supplier, or specific direction from the cognizant engineering
organization.

Nors 2—Throughout this document, the term blacklight has been
changed to UV-A to conform with the latest terminology in Terminology
E1316. Blacklight can mean a broad range of ultraviolet radiation;
fluorescent penetrant examination only uses the UV-A range.

 This practice is under the jurisdiction of ASTM Commitice EO7 on Nonde-
structive Testing and is the direct responsibility of Subcommitiee F07.03 on Liquid
Penctrant and Magnetic Pasticle Methods.

Current edition approved Scpt. 1, 2021. Publishod October 2021. Onguuuy
approved in 1991. Last previous cdition approved in 2020 as E1417/E1417M — 20,
DOI: 10.1520/E1417_E1417M-21 K01

Develop of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 The following documents form a part of this practice to
the extent specified herein:

2.2 ASTM Standards:*

D95 Test Method for Water in Petroleum Products and
Bituminous Materials by Distillation

D6304 Test Method for Determination of Water in Petro-
leum Products, Lubricating Oils, and Additives by Cou-
lometric Karl Fischer Titration

E165/E165M Practice for Liquid Penetrant Testing for Gen-
eral Industry

E203 Test Method for Water Using Volumetric Karl Fischer
Titration

E543 Specification for Agencies Performing Nondestructive
Testing

E1135 Test Method for Comparing the Brightness of Fluo-
rescent Penetrants

E1316 Terminology for Nondestructive Examinations

E2297 Guide for Use of UV-A and Visible Light Sources and
Meters used in the Liquid Penetrant and Magnetic Particle
Methods

E3022 Practice for Measurement of Emission Characteris-
tics and Requirements for LED UV-A Lamps Used in
Fluorescent Penetrant and Magnetic Particle Testing

? For refcrenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service al service@astm.org. For Annual Book of ASTM
Standands volume information, refer Lo the standard's Document Sumemary page on
the ASTM website.

*A Summary of Changes section appears at the end of this standard
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ns.

which provide additional guidance designed to supplement lhe
the guid: i in the

live , it is not i lo be binding unless
9 Organization (CEO) an Ongnal Equipment Manufacturer (OEM),
lorming inspections to this specification should be familiar with the
ce from this guidance is necessary. The following appendices are

nent, and/or F ion of F
ackground Fluorescence

rum Rotors/Deep Well Spools and Other Complex Parts w/Limited

Aau'on of i i by this i process shall be
penetrant i 1. Quali
(AS 410, EN 4179 orASNT SNT-TC-1A.

1d overhaul facilities to inspect aircraft and engine components and
»ection is specified, but usage is not limited to such applications.

od by SAE 1o acvance the state of techrical and engineering sciences. The use of this report is
ding any patent infringement artsing therefrom, ks the sole responsitilty of the user.”

may be revised, reaffirmed, stabiized, or canceled. SAE kwhes your written comments and

fieval system or transmitied, in any form or by any means, electrenic, mechanical, photocopying

I o For more information on this standard, visit
bitps/Aww sae orgl 647G/
Pererem o

30



