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1. SCOPE:

1.1 Form:
This specification covers liquid solvent cleaners.

1.2 Application:
These solvent cleaners have been used typically for cledning aircraft primary and secondary
structural surfaces prior to application of primer materials and for cleaning primed qurfaces prior to

application ofl top coat materials, but usage is not limited to such applications.

1.3 Safety - Hazgrdous Materials:

While the materials, methods, applications;-and processes described or referenced in this
specification may involve the use of hazardous materials, this specification does nqt address the
hazards which may be involved in such use. It is the sole responsibility of the user|to ensure
familiarity with the safe and properuse of any hazardous materials and to take necgssary
precautionary 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 hergin. The latest

issue of SAE ppblications shall apply. The applicable issue of other publications shall be the issue in
effect on the date-of the purchase order

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

AMS 2470 Anodic Treatment of Aluminum Alloys, Chromic Acid Process
AMS 2473 Chemical Treatment for Aluminum Alloys, General Purpose Coating

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 1999 Society of Automotive Engineers, Inc.
All rights reserved. Printed in U.S.A.

QUESTIONS REGARDING THIS DOCUMENT: (724) 772-7161 FAX: (724) 776-0243
TO PLACE A DOCUMENT ORDER: (724) 776-4970 FAX: (724) 776-0790
SAE WEB ADDRESS: http://lwww.sae.org
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2.1 (Continued):

2.2

AMS 3276

AMS 3819
AMS 4037

AMS 4045

Sealing Compound, Integral Fuel Tanks and General Purpose, Intermittent Use to

360 °F (182 °C)

Cloths, Cleaning, for Aircraft Primary and Secondary Structural Surfaces

Aluminum Alloy Sheet and Plate 4.4Cu - 1.5Mg - 0.60Mn (2024, -T3
-T351 Plate) Solution Heat Treated

Flat Sheet,

Aluminum Alloy Sheet and Plate 5.6Zn - 2.5Mg - 1.6Cu - 0.23Cr 7075: (-T6 Sheet,

AMS 4101
AMS 4202
AMS 4911
AMS 5046
AMS 6419
ASTM Public
Available fron
ASTM D 56
ASTM D 740
ASTM D 1197
ASTM D 135
ASTM D 1364
ASTM D 147
ASTM D 161
ASTM D 2344

ASTM D 327

H

oo

E=—3

]

ASTM D 335

D

-T651 Dlm‘p) Solution-and Drm‘ilnimfinn Heat Treated

Aluminum Alloy Plate, 4.4Cu - 1.5Mg - 0.60Mn (2124 -T851) Solutip
Stretched, and Precipitation Heat Treated

Aluminum Alloy Plate, 5.7Zn - 2.2Mg - 1.6Cu - 0.22Cr (7075-17351)
Treated, Stress Relieved by Stretching, and Precipitation Heat Treat
Titanium Sheet, Strip, and Plate 6A1 - 4V, Annealed

Sheet, Strip, and Plate Carbon Steel (SAE 1020 and-1025) Anneale
Steel Bars, Forgings, and Tubing, 1.6Si - 0.82Cr.#4.8Ni - 0.40Mo -
(0.40-0.45C), Consumable Electrode VacuumRemelted

htions:

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

Flash Point by Tag Closed Tester

Methyl Ethyl Ketone

Reagent Water

Nonvolatile Matter in,Volatile Solvents for Use in Paint, Varnish,
Related Products

Water in Volatile Solvents (Fischer Reagent Titration Method)
Density ofPaint, Varnish, Lacquer, and Related Products
Acidity inzVolatile Solvents and Chemical Intermediates Used in
Lacquer, and Related Products

Apparent Interlaminar Shear Strength of Parallel Fiber Composit
Beam Method

Flash Point of Liquids by Setaflash-Closed-Cup Apparatus

N Heat Treated,

Solution Heat
ed

)l
.08Vv

| acquer, and

Paints, Varnish,

s by Short-

ASTM D 3545
ASTM D 3960

ASTM F 483
ASTM F 502

ASTM F 519

ASTM F 1110

ASTM G 38

Measl |ring Adhesion h\]/ Tnpn Test

Alcohol Content and Purity of Acetate Esters by Gas Chromatography
Determining Volatile Organic Compound (VOC) Content of Paints and Related

Coatings

Total Immersion Corrosion Test for Aircraft Maintenance Chemicals
Effects of Cleaning and Chemical Maintenance Materials on Painted Aircraft

Surfaces

Mechanical Hydrogen Embrittlement Testing of Plating Processe
Maintenance Chemicals

Sandwich Corrosion Test

s and Aircraft

Making and Using C-Ring Stress-Corrosion Cracking Test Specimens
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2.3 U.S. Government Publications:

Available from DODSSP, Subscription Services Desk, Building 4D, 700 Robbins Avenue,

Philadelphia,

MIL-PRF-233
MIL-C-22750
MIL-PRF-852
MIL-PRF-85

PA 19111-5094.

77 Primer Coatings: Epoxy, High Solids
Coating, Epoxy, High Solids
85 Coating, Polyurethane, High Solids

82 Primer (‘nnfingc' Flnnyy1 \Waterborne.

FED-STD-59
FED-STD-13
MIL-STD-290

3. TECHNICALR
3.1 Material:

The cleaning
formulation s
hazardous ai
Agency. Pur|
content, and

3.1.1 The suppli¢
(VOC) or H
contains no
state wheth
the cleaner
shall report

3.2 Properties:

The cleaning

b Colors Used In Government Procurement
3 Material Safety Data Sheets, Preparation of
Packaging of Petroleum and Related Products

FQUIREMENTS:

hall not contain halogenated solvents, ozone depleting chemicals, or g
pollutants as defined and regulated by.the’United States Environmer
chaser shall specify requirements for vapor pressure, volatile organic g
lash point as required to meet localair quality and use requirements.

r shall state whether or not thé\cleaner contains any Volatile Organic
hzardous Air Pollutants (HAPY, as defined or listed by the Clean Air Aq
VOCs or HAPs, it is notregulated by the Clean Air Act. If it does, the
er the cleaner meets,the Composition category definition in the Aerosg
is not a Composition‘category cleaner, but contains some VOCs or H
the vapor pressure’of the cleaner at 68 °F (20 °C).

solventishall conform to the requirements found in Table 1.

solvent shall be a liquid formulated to meet the.requirements of this specification. The

xcessive
tal Protection
ompound (VOC)

Compounds

t. If the cleaner
supplier shall
ace NESHAP. If
A\Ps, the supplier
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TABLE 1 - Properties
Paragraph Property Requirement Test Method
3.2.1 Composition Same as data determined on 455
preproduction test sample
3.2.2 Density +0.5% of preproduction ASTM D 1475
test value
3.2.3 Acidity 0.05% maximum, ASTM D 1613
expressed as acetic acid
3.24 Vapor Pressure, mm Hg Report 4.5.6
3.25 VOC, grams/L Report 45y
3.2.6 Flash Point Report ASTM D 3278
or
ASTM D 56
3.2.7 Visible Dry Residue No more residual )centamination 4.5.8
and/or streaking.than the
control solvent
3.2.8 Nonvolatile Matter 10 mg/100-mL, max 459
3.2.9 Stress Corrosion No carrosion 45.10
3.2.10 Sandwich Corrosion Shallhot cause a corrosion ASTM F 1110
rating greater than one on
any test panel
3.2.11 Total Immersion Corrosion Weight change no more 4511
than 0.03 mg/sq cm/24
hours no pitting, corrosion,
or heavy stain
3.2.12 Hydrogen Embrittlement No rupture of specimens ASTM F 519,
Type la notched
bars
3.2.13 Cleahing Efficiency No separation of primer 45.12
from substrate or
separationoftopcoatfrom
primer
3.2.14 Effects on Painted Surfaces No more deterioration than 45.13
with the control solvent
3.2.15 Effects on Fuel Tank No more deterioration than 45.14
Sealants with the control solvent
3.2.16 Effects on Carbon/Epoxy Solvent shall not cause a 4.5.15
Composites greater loss in interlaminar
shear strength than the
control solvent
3.2.17 Appearance All components shall be 4.5.16

miscible
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3.3  Quality:

The cleaning solvent, as received by purchaser, shall be uniform in quality and condition, and free
from foreign materials and from other contaminants detrimental to usage of the product.

4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection:

The manufacjurer of the cleaning solvent shall supply all samples and shall be resgonsible for
performance pf all required tests. Purchaser reserves the right to sample ande‘pgrform any
confirmatory festing deemed necessary to ensure that the cleaning solventeonfornjs to the

requirements|of this specification.

4.2 Classification|of Tests:

4.2.1 Acceptancdg Tests: Requirements in Table 2 are acceptancetests and shall be pefformed on each
lot.

TABLE 2 - Acceptance Tests

Requirement Test Method
Composition 45,5
Flash Point ASTM D 3278
or ASTM D 56
Density ASTM D 1475
Acidity ASTM D 1613

Visible Dry Residue 4.5.8
Nonvolatile Matter ~ ASTM D 1353
Appearance 4.5.16

4.2.2 Preproduct' mTestsAlttechnicat |cqui|cn|cuta are plcpluu‘uuﬁuu tests—and-statt-be performed
prior to or on the initial shipment of cleaning solvent by the manufacturer when a change in
ingredients and/or processing requires reapproval as in 4.4.2, and when purchaser deems
confirmatory testing to be required.

4.2.2.1 Fordirect U.S. Military procurement and for procurement for use on U.S. Military contracts,
material shall be a product which has been tested, has passed the qualification tests of 4.2.2
(See 8.2), and has been listed or approved for listing on the applicable U.S. Military qualified
products list (QPL).
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4.3 Sampling and Testing:

Shall be as follows:

4.3.1 For Acceptance Tests: Sufficient cleaning solvent 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.

43.1.1 Alotshall
materials

time. A ld

43.1.2
asin 4.3.

4.3.2 For Preprod

4.4 Approval:

4.4.1 Preproducti
for producti
production

4.4.1.1 For direct

material S

list (QPL)

4.4.2 Manufactur

inspection

approved s
processing,

of the propq

cleaning so
prior to rec

A statistic

under the same fixed conditions and presented for manufacturer’s,ing
t of cleaning solvent shall not exceed 10,000 gallons (37,850rL).

al sampling plan acceptable to purchaser and supplier may-be used in
.

uction Tests: As agreed upon by purchaser and-supplier.

on sample of cleaning solvent shall be approved by purchaser before
DN use is supplied, unless such approval be waived by purchaser. Re
Cleaning solvent shall be essentially equivalent to those on the approv

U.S. Military procurement afnd for procurement for use on U.S. Militar
hall be listed, or approvéed for listing, on the applicable U.S. Military gy

n production ¢leaning solvent which are essentially the same as thos
hmple. If neeessary to make any change in ingredients, in type of eqU
or in manufacturing procedures, manufacturer shall submit for reappr
sed c¢hanges in ingredients and/or processing and, when requested,

vent.” Production cleaning solvent made by the revised procedure shg

be all cleaning solvent produced in a single production run from the szllme batch of raw

pection at one

lieu of sampling

cleaning solvent
Sults of tests on
ed sample.

y contracts, the
alified products

br shall use ingredients, manufacturing procedures, processes, and methods of

b used on the
ipment for

pval a statement
h sample of

Il not be shipped

int’of reannroval
L Ll

45 Test Methods:

451

Standard Conditions: Standard laboratory conditions are 77 °F = 2 (25 °C + 1) and 50% = 5 relative

humidity. All test specimens shall be prepared and cured under these conditions. Testing shall be
conducted at a temperature of 77 °F £ 5 (25 °C £ 3) without humidity control.

J4.5.2

453

Control Cleaning Solvent: The control solvent shall be ASTM D 740 methyl ethyl ketone.

Standard Contaminant: Standard contaminant shall be formulated as shown in Table 3.
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454

455

TABLE 3 - Standard Contaminant

Ingredient Parts by Weight
Glycerol Monosterate 3.0
Glycerol Trioleate 9.0
Caprylic Acid 3.0
Laund-Alcohol 1.3
Cholesterol 1.2
Mineral Oil 2.7
Petrolatum 3.0
Lecithin 0.3
Water 70.0

Notes: Heat and blend and add 0;5%
parts by weight lamp black
Do not heat above 200-°F (93 °C)

Test Panelq: Test panels shall be 0.020 x 3.00 x;6.00 inches (0.51 x 76 x 152 mm)) fabricated from
AMS 4037 aluminum alloy. Type A panels shall"have chemical film applied in acqordance with
AMS 2473.| Type B panels shall be anodized according to AMS 2470. Type C pgnels shall be
Type A pangls primed with MIL-PRF-23377 primer. Type D panels shall be Type|A panels primed
with MIL-PRF-85582 primer.

Compositioh: Determine the composition of the cleaning solvent in accordance with ASTM D 3545
modified to [apply to the solyent used in the material. Use a 10% FFAP Chromasgrb 10 foot
(3.05 m) cojJumn or equivalent. Determine the water content using method ASTM D 1364.
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4.5.6 Vapor Pressure: The vapor pressure of the volatile organic compounds (VOC) in the solvent at
68 °F (20 °C) shall be calculated from Equation 1.

N Pi x Wig
e Mi 9
i=1
Pvoc = (Eqg. 1)

T eéNlo+ T é’_\/jo
S emig’ S ewjo

i=1 j=i

Basis: 68 °F (20 °C), consistent units

where

Pyoc | = Calculated composite vapor pressure of voldtile’organic compounds (VOC) in the
cleaning solvent at 68 °F (20 °C)

P; = Vapor pressure of the pure “i” th component at 68 °F (20 °C)

Wi = Weight in grams of the “i” th or “j” th.cemponent

Mi = Molecular weight of the “i” th or “j".th component

i = Indicates VOC components in thé cleaning solvent

i = Indicates exempt componentsin the cleaning solvent as defined bl appropriate
Federal, state, and local regulations

n = Number of VOC compafients

m = Number of exempt components

4.5.7 VOC Content: VOC content shall’be calculated in accordance with ASTM D 3960 and expressed in
grams per liter.

4.5.8 Visible Dry Residue: Clean two AMS 4037 aluminum alloy panels with the controlfsolvent (4.5.2)
using AMS 3819, Grade A, cloth. Apply 5 mL of the solvent cleaner under test toja pad 2 x 2
inches (51 x 51 mm) made with eight layers of AMS 3819, Grade A, cloth. Immedgliately clean one
of the precl =aned panels uslng gentle flnger pressure and V|gorous Wlplng speed for 15 seconds.
Using the s c atiew pad, and the
control solvent (4.5.2). Allow both panels to air dry 30 mlnutes Examlne both panels visually for
residual contamination and/or streaking.

4.5.9 Nonvolatile Matter: Nonvolatile matter content shall be determined as specified by ASTM D 1353
except that a hot plate shall be used to boil the sample to near dryness and the sample shall then
be dried to constant weight in an oven at 392 °F £ 2 (200 °C £ 1).

4.5.10 Stress Corrosion: C-ring stress corrosion test shall be conducted as specified in ASTM G 38 using
AMS 4101 aluminum alloy, AMS 4202 aluminum alloy, and AMS 6419 steel stressed to 75% of
yield. Exposure shall be 2000 hours immersed in the cleaning solvent.
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4511 Total Immersion Corrosion: Total immersion corrosion tests shall be conducted according to
ASTM F 483 on AMS 4037 aluminum, AMS 4045 aluminum, AMS 4911 titanium, and AMS 5046

45.12

45.13

45.14

4.5.15

4.5.16

steel.

Cleaning Efficiency: Apply standard contaminant (4.5.3) to six Type A, Type B, Type C, and Type D
test panels (See 4.5.4) and expose to 120 °F + 2 (49 °C = 1) for 24 hours + 2. Cool to room
temperature and wipe panel surface to remove gross contaminant with AMS 3819, Grade A

Cleaning clath—\Wet a clean AMS 3819 _Grade A Plnnning cloth with Plp:ming saly

panel surfa
minutes at ¢
Type A and
gloss white
as specifieg
120°F £ 5

Effects on R
- gloss whit
each of the
in ASTM F

control soly|

Effects on F
panels as s
application.
one panel i

ces five times using a clean wet cloth each time. Air dry panels a min
standard conditions. Apply MIL-PRF-23377 and MIL-PRF-85582(prim
Type B panels. Apply MIL-C-22750 and MIL-PRF-85285 (FED-STD-5
top coats to three each Type C and Type D panels. Conduct wet tap
in ASTM D 3359 after four days immersion in ASTM D 1193 Type IV
49 °C + 3).

Painted Surfaces: Apply MIL-C-22750 and MIL-PRF-85285 (FED-STD
b) top coats to two each Type C and Type D panels (See 4.5.4). Subj

02 using the candidate test cleaner as.the’test solution. Repeat the
ent (See 4.5.2) as the test solution.

uel Tank Sealants: Using fuel tank sealant qualified to AMS 3276 B-2
pecified in paragraph 4.5.28 of AMS 3276 except delete primer and tg
Allow sealant to cure 14 days + 2 under standard conditions (See 4.!
h the candidate test cleaner in such a manner that one-half of the pan

the liquid p
24 hours £
solvent (Se
deterioratio

Effects on (

ASTM D 23

(25 °C + 2).

ase and one-half of the panel is exposed to the air-cleaner vapor pha
P at 75 °F + 5 (25,°C+ 2). Expose the other panel in like manner usin
4.5.2). After exposure, remove the panels and observe the sealant
such as softening, blistering, loss of adhesion, etc.

arbon/Epoxy Composites: A sheet of carbon/epoxy laminate with par

ent and wipe
mum of 30

prs to three each
95 color 17925 -
e adhesion test
distilled water at

595 color 17925
bct one panel

top coated panels and one panel each Type.€ and Type D panels to the test specified

est using the

prepare two
p coat
b.1). Immerse
b| is exposed to
se for
g the control
or any signs of

Allel fibers shall
, i.e. press, bag,
s specified in

orse one-set of specimens o test solvent fc owrs+2at75°F+5
Immerse another set of specimens in the control solvent for 24 hours + 2 at 75 °F + 5

(25 °C £ 2). Retain the third set for dry controls. Determine shear strengths of the immersed and
dry specimens as specified by ASTM D 2344. Compare the loss of interlaminar shear strength by

immersion i

n the test solvent with that of the control solvent.

Appearance: The sample taken from 4.3.1 shall be visually examined and shall be free of
separation or colloidal dispersion.
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