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Cleaner for Exterior Aircraft Surfaces
Gel-Type, Solvent-Base

1. SCOPE:

1.1 Form:
This spégcification covers a solvent-base cleaner in the form of a gek
1.2 Application:

This prgduct has been used typically for removing soilsdrom exterior surfaceg of aircraft, such
as landing gears, wheel wells, and flap cavities, but usage is not limited to sugh applications.

1.3 Safety {Hazardous Materials:

While the materials, methods, applications,;and processes described or refergnced in this
specificption may involve the use of hazardous materials, this specification dges not 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 properwse of any hazardous materials and to take necessary
precautjonary measures to ensure the health and safety of all personnel involved.

2. APPLICABLE DOCUMENTS:
The following publications form a part of this specification to the extent specified herein. The

latest issye of SAE publications shall apply. The applicable issue of other publi¢ations shall be the
issue in effect on‘the date of the purchase order.

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 © 2004 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: custsvc@sae.org

SAE WEB ADDRESS: http://www.sae.org
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2.1

2.2

SAE Pu

blications:

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

60Mn, (Alclad
2024-T351 Plate)
6Cu - 0.23Cr,

Rolled and

AMS 2470 Anodic Treatment of Aluminum Alloys, Chromic Acid Process

AMS 2475 Protective Treatments, Magnesium Alloys

AMS 2825 Material Safety Data Sheets

AMS 4037 Aluminum Alloy Sheet and Plate, 4.4Cu - 1.5Mg - 0.60Mn, (2024; -T3 Flat
S:IUUt, =135+ Piatc), SotutiomrHeatTFreated

AMS 4041 Aluminum Alloy Sheet and Plate, Alclad, 4.4Cu - 1.5Mg)Z 0
2024 and 1-1/2% Alclad 2024-T3 Flat Sheet; 1-1/2% Alclag

AMS 4049 Aluminum Alloy Sheet and Plate, Alclad, 5.6Zn - 2,5Mg - 1
(Alclad 7075; -T6 Sheet; -T651 Plate)

AMS 4376 Magnesium Alloy Plate, 3.0A1 - 1.0Zn, (AZ31B>H26), Cold
Partially Annealed

AMS 4911 Titanium Alloy Sheet, Strip, and Plate, 6A1 - 4V, Annealed

AMS 5045 Steel Sheet and Strip, 0.25 Carbon maximum, Hard Tempe

ASTM Rublications:

Available from ASTM, 1916 Race Street, Philadelphia, PA 19103-1187.

nates

e Chemicals

or Semi-Liquid
Is on Painted

Processes and

Consistometer

ASTM D 93 Flash Point by Pensky-Martens Closed Tester
ASTM D 471 Rubber Property-- Effects of Liquids
ASTM [p 1568 Sampling and'Chemical Analysis of Alkylbenzene Sulfg
ASTM D 2667 Biodegradability of Alkylbenzene Sulfonates
ASTM K 483 Total Iimmersion Corrosion Test for Aircraft Maintenang
ASTM F 484 Stress 'Crazing of Acrylic Plastics in Contact with Liquig
Compounds
ASTM K 485 Effects of Cleaners on Unpainted Aircraft Surfaces
ASTM K 502 Effects of Cleaning and Chemical Maintenance Materia
Aircraft Surfaces
ASTM K 519 Mechanical Hydrogen Embrittlement Testing of Plating
Aircraft Maintenance Chemicals
ASTM r- 4I CSC DUtUI L I;I I;I Iy thU CUI IO;OtUI |uy Uf ‘VI;OUUUO qut.udo UO;I Iy
ASTM F 1105 Preparing Aircraft Cleaning Compounds, Liquid Type, Solvent Based for
Storage Stability Testing
ASTM F 1110 Sandwich Corrosion Test
ASTM F 1111 Corrosion of Low Embrittling Cadmium Plate by Aircraft Maintenance

Chemicals
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2.3 U.S. Government Publications:

Available from Standardization Documents Order Desk, Building 4D, 700 Robbins Avenue,
Philadelphia, PA 19111-5094.

MIL-S-7952 Steel, Sheet and Strip, Uncoated, Carbon (1020 and 1025) Aircraft
Quality
MIL-P-25690 Plastic, Sheets and Parts, Modified Acrylic Base, Monolithic, Crack
IDI upagatim I F\\UD;DTGI It
MIL-STP-2073-1 DOD Materiel, Procedures for Development and Appligation of Packaging
Requirements
3. TECHNIGAL REQUIREMENTS:
3.1 Material:
The composition of the cleaner shall be optional with the’ manufacturer but shpuld contain

water, b
product

3.2 Propertfes:

Cleaner
with spd

3.2.1
(R)

3.2.2

3.2.2.1

3.2.2.2

iodegradable surfactants, emulsifiers, thickeners, and solvents to pro
meeting the requirements of 3.2.

shall conform to the following requirements; tests shall be performed
cified test methods on the product supplied in concentrated form:

Huce a gel-type

in accordance

determined in

than 1,

ion nor cause a

Viscosity: Flow rate shall be between 13 and 23 centimeters in 10 seconds,
accor@lance with ASTM F 1080.
Corrosion of Metal Surfaces:
Sangdwich Cortesion: Specimens, after test, shall show a rating not worse
detgrmined‘in-accordance with ASTM F 1110.
Totaldmmersion Corrosion: Cleaner shall neither show evidence of corrog
Welght bha.l IHU Uf [=1] Iy tCDt pd.l IG: Ulcatcl thall DhUVVII ;II Tab:a 1 ) dctcllll;ll
with ASTM F 483:

d in accordance
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TABLE 1 - Total Immersion Corrosion Weight Change
Weight Change
Panel mg/cm’ per 24 hours
AMS 4037 Aluminum Alloy, 0.3
anodized as in AMS 2470
AMS 4041 Aluminum Alloy (optional) 0.3
AMS 4049 Aluminum Alloy 0.3
AMS 4376 Magnesium Alloy, 0.2
dichromate treated as In AMS 2475
AMS 4911 Titanium Alloy 0.1
AMS 5045 Carbon Steel 0.8
3.2.2.3 Low-Embrittling Cadmium Plate: Panels, coated with low-embrittling cadmium plate, shall
(R) not show a weight change greater than 0.3 mg/cm?® per 24 hotrs, determifed in accordance
withl ASTM F 1111.
3.2.3 Hydrogen Embrittlement: Cleaner shall be non-embrittling, determined in aqcordance with
(R) ASTMF 519, Type 1a, 1c, or 2a.
3.2.4 Flash|Point: Shall be not lower than 60 °C (140 °F), determined in accordarice with ASTM D
93.
3.2.5 Effect|on Plastics: There shall be no_ ¢razing or staining of MIL-P-25690 strgtched acrylic
plasti¢, determined in accordance.with ASTM F 484.
3.2.6 Effectlon Painted Surfaces: Cleaner shall neither produce a decrease in filmp hardness greater
than tivo pencil hardness evels nor shall it produce any streaking, discolordtion, or blistering
of the|paint film, deterniined in accordance with ASTM F 502.
3.2.7 Effect|on Unpainied:Surfaces: Cleaner, tested in accordance with ASTM F 485, shall neither
produte streaking nor leave any stains requiring polishing to remove.
3.2.8 EffectionNatural Rubber: Cleaner shall produce no swell of natural rubber in excess of 3%
(R) after 8 hours immersion, determined in accordance with ASTM D 471.
3.2.9 Stability:
(R)
3.2.9.1 Heat Stability: Cleaner shall show no separation or stratification at 50 °C + 10 (122 °F + 18),

determined in accordance with ASTM F 1105.

Cold Stability: Cleaner shall show no precipitation, stratification, layering, or separation at -8
°C + 2 (18 °F + 4), determined in accordance with ASTM F 1105. If product freezes, it shall,
on thawing, return to its original state without agitation.
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3.2.9.3 Accelerated Storage Stability: The cleaner shall exhibit no change in appearance, shall not

separate, and shall not cause any visual corrosion of the steel strip, when tested as follows:

Polish a MIL-S-7952 steel strip, nominally 0.04 x 0.50 x 6.0 inches (1.0 x 12.7 x 152 mm),
using 240 grit silicon carbide paper. Clean the specimen using absorbent paper tissue,
wiping first with methyl ethyl ketone and then with isopropanol. Dry the specimen, place it in
a clean glass pressure bottle, add enough cleaner to cover half of the strip, cap the bottle,
roll the bottle on its side to cover the strip, and immerse bottle in a water or oil bath.
Program the temperature of the bath for 60 °C + 1 (140 °F + 2) for 8 hours + 0.25 and no

the steel strip.
gradability: Surfactants used shall be not less than 90% biodegradabl
tant manufacturer of the percent biodegradability of the surfactants.

move normally accumulated soils from aircraftlanding gears, wheel
s. No visible residue shall remain on any surface tested.

hner, as received by purchaser, shallbe homogeneous, uniform in co
mps, and foreign materials detrimental to usage of the cleaner.

ASSURANCE PROVISIONS:

sibility for Inspection

dor of cleaner shall supply all samples for vendor's tests and shall be
ing all required-tests. Purchaser reserves the right to sample and to p

htory testing deemed necessary to ensure that the cleaner conforms t
pecification.

mine the cleaner

b, determined in

Jance with ASTM D 2667. The vendor of the cleaner shall farmish certffication from the

mance: The product, when used in accordance wittimanufacturer's rgcommendations,

wells, and flap

or, and free from

responsible for
erform any
D the requirements

cation of Tests:

are acceptance tests and shall be performed on each lot.

(R)
inpy
and
3.2.10 Biode
accor
surfad
3.2.11 Perfo
(R) shall
cavitie
3.3 Quality:
The cle
skins, IU
4. QUALITY
4.1 Respon
(R)
The ver
perform
confirm
of this s
4.2 Classifi
421
422
(R)

Acceptance Tests: Tests for effect on plastics (3.2.5) and effect on unpainted surfaces (3.2.7)

Periodic Tests: Tests for corrosion of metal surfaces (3.2.2), hydrogen embrittlement (3.2.3),
flash point (3.2.4), effect on painted surfaces (3.2.6), effect on natural rubber (3.2.8), stability

(3.2.9), biodegradability (3.2.10), and performance (3.2.11) are periodic tests and shall be
performed at a frequency selected by the manufacturer unless frequency of testing is

specif

ied by purchaser.
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4.2.3 Preproduction Tests: Tests for all technical requirements are preproduction tests and shall be
performed prior to or on the initial shipment of cleaner 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.

4.2.3.1 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 Sampln oat ot Tcatillg.

(R)
Shall bg in accordance with ASTM D 1568; a lot shall be all cleaner produced in a continuous
series gf operations from the same batch of ingredients and presented.for vedor's inspection at
one time.

4.3.1 When|a statistical sampling plan has been agreed upon by purchaser and viendor, sampling
(R)  shall e in accordance with such plan in lieu of sampling-as in 4.3 and the rgport of 4.5 shall
state {hat such plan was used.

4.4 Approv

4.41 Sample cleaner shall be approved by purchaser before cleaner for productipn use is supplied,
unles$ such approval be waived by purchaser. Results of tests on productidn cleaner shall be
essentially equivalent to those on the approved sample.

4.4.2 Vendogr shall use ingredients, manufacturing procedures, and methods of inspection on
produftion cleaner which are essentially the same as those used on sample cleaner. If
necessary to make any change in ingredients or in manufacturing procedurgs, vendor shall
submit for reapproval asstatement of the proposed changes and, when requested, sample
cleangr. Production cleaner made by the revised procedure shall not be shipped prior to
receigt of reapproval:

4.5 Reportq:

The ver| dor of cleaner shaII furnish with each shlpment a report showmg the results of tests to
determih S e rat-the cleaner
conforms to the other technlcal reqwrements This report shaII mclude the purchase order
number, lot number, AMS 1533A, manufacturer's identification, and quantity.

4.5.1 A material safety data sheet conforming to AMS 2825, or equivalent, shall be supplied to each
(R)  purchaser prior to, or concurrent with, the report of preproduction tests results or, if
preproduction testing be waived by purchaser, concurrent with the first shipment of cleaner for
production use. Each request for modification of cleaner formulation shall be accompanied by
a revised data sheet for the proposed formulation.
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