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Shims, Filled Resin Compound

RATIONALE
OEM requested rapid, thin cross section, Curing Class 1 material to expedite production rate.

1. SCOPE

1.1 Form

This specification covdrs filled, thermosetting resin compounds capable of being applied-and curefl in place between the
surfaces of mechanically fastened (joined) structures.

1.2  Application

These products have been typically used as molded shims during assembly~of aircraft componepts and parts requiring
good flatwise compression properties and adhesion to metallic or nonmetallic materials, but usagg is not limited to such
applications. In most gpplications, the compound will be required to adhéere to only one of the mating surfaces; i.e., the
compound is not intended to be an adhesive. Each application should’be considered individually.

1.3 Classification
Resin compounds covéred by this specification are classified as follows:
Class 1: Two part epgxy or modified epoxy base with'separate hardener or curing agent.

Type 1: Two part epoxy or modified epoxy, normal Cure cycle material: 5 hours after mixing at 7§ °F £ 5 to reach Shore
D Durometer Hardnesp of 55, determined dnyaccordance with ASTM D 2240. At Shore D Durometer hardness of 55,
fastener holes may b¢ drilled and assemblies containing AMS3726D Class 1 Type 1 material [may be disassembled
without damage to the material.

Type 2: Two part epoky or modified epoxy rapid cure cycle material: 2 hours after mixing at 75 °F + 5 to reach Shore D
Durometer hardness o¢f 55, détermined in accordance with ASTM D 2240. At Shore D Durometer hardness of 55,
fastener holes may b¢ drilled."and assemblies containing AMS3726D Class 1 Type 2 material [may be disassembled
without damage to the [matefial.

Class 2: Precatalyzed epoxy or modified epoxy base polymer supplied in sheet form.

Class 3: Precatalyzed epoxy or modified epoxy base polymer supplied as a liquid in a tube or other suitable container.

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 © 2010 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) SAE values your input. To provide feedback
Tel:  +1724-776-4970 (outside USA) on this Technical Report, please visit
Fax: = 724-776-0790 http://www.sae.org/technical/standards/AMS3726D
Email: CustomerService@sae.org
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1.4 Safety - Hazardous Materials

While the materials, methods, applications, and processes described or referenced in this specification may involve the
use of hazardous materials, this specification does 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 proper use of any hazardous materials and to take
necessary precautionary measures to ensure the health and safety of all personnel involved.

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 cancelled and no superseding document has been specified, the
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2.3 U.S. Government Publications

Available from the Document Automation and Production Service (DAPS), Building 4/D, 700 Robbins Avenue,
Philadelphia, PA 19111-5094, Tel: 215-697-6257, http://assist.daps.dla.mil/quicksearch/.

MS33787 Wrenching Element, External Spline, Dimensions For
2.4 NAS Publications

Available from Aerospace Industries Association, Inc., 1000 Wilson Boulevard, Suite 1700, Arlington, VA 22209-3928,
Tel: 703-358-1000, www.aia-aerospace.org.

NAS 1580 Bolt, 1p0Deg- Fiusit Reduced Head

NAS 1149 Washaer, Flat (Inactive for Design)

NASM21042  Nut, Sglf Locking, 450 Deg.F, Reduced Hexagon, Reduced Height, Ring.Base, Noij Corrosion Resistant
NASM 21084 Nut, Self Locking, 220 ksi Ftu, 450 Deg. F, Flanged, MS33787 Wrehching Element

NASM 21085 Nut, Sglf Locking, 260 ksi Ftu, 450 Deg F, Flanged, MS33787 Wrenching Element

NASM21296 Bolt, Tension, Steel, 260 ksi Ftu, 450 Deg F, External Wrenching , Spline Drive, Flgnged Head
NASM21297  Bolt, Tension, Steel, 220 ksi Ftu, 450 Deg. F , External Wrenching, Spline Drive, Flanged Head
NASM35650 Nut, Plain Hexagon, Machine Screw, UNF2B

3. TECHNICAL REQUIREMENTS

3.1 Material

Shall be an epoxy or
ingredients necessary
and shall not cause co

3.1.1 Class 1 Type

modified epoxy based‘polymer with a hardener or curing agent. Each may
to meet the requirements of this specification. Filler materials shall not incl
rosion of metalli¢ parts.

| and Type{2-materials shall be a two part liquid epoxy or modified epoxy

with a separat¢ hardener or curing agent.

3.1.1.1 Storage Life

contain fillers or other
Lide asbestos products

pbase polymer supplied

Compound shall meet the requirements of this specification at any time up to one year from the date of receipt by
purchaser when stored as two separate components in the original, unopened containers.

3.1.2

3.1.2.1 Storage Life

Class 2 shall be pre-catalyzed epoxy or modified epoxy base polymer supplied in sheet form.

Sheets shall meet the requirements of this specification at any time up to six months from the date of receipt by purchaser

when stored below -37
3.1.2.2 Refrigerated
3.1.2.3

3.1.2.4

°C (-35 °F) in the original, unopened containers.

shipping is required consistent with storage requirements.

Compound which has thawed shall not be refrozen.

The precatalyzed sheet shall be kept frozen at all times until immediately prior to application.
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3.1.3 Class 3 shall be a precatalyzed epoxy or modified epoxy base polymer supplied as a liquid in a tube or other

suitable contai

3.1.3.1 Storage Life

ner.

Precatalyzed liquid shall meet the requirements of this specification at any time up to six months from the date of receipt
by purchaser when stored below -37 °C (-35 °F) in the original, unopened containers.

3.1.3.2 Refrigerated
3.1.33
3.1.3.4 Compound

3.1.4 Working Life

When resin base and hardener of Class 1, Type 1 material are mixed in accordance with‘imanufac

compound shall have
Type 2 material are m
of 15 to 25 minutes at
be less than 30 minute|

3.14.1
prevent loss
required neg
3.1.5 Viscosity

Class 1, Type 1 and Ty
when thawed and now
(2.3 mm).
3.1.6

Shall be essentially 1(
loss) of up to 0.5% is &
3.1.7 Curing Time

The product when apy

Volatile Content

shipping is required consistent with storage requirements.

The pre-catalyzed compound shall be kept frozen at all times until immediately prior to application.

phich Tas beem thawed shatt ot be refrozerm.

xed in accordance with manufacturer's instructions, the comjpound shall hay
(5 °F £ 5. The working life of Class 2 and Class 3 compounds supplied as frqg
5 following thawing in accordance with manufacturer’sdnstructions.

of working life. The purchaser should recognize-that a facility to accompli
r the assembly area.

pe 2 and Class 3 liquids shall be.workable and spreadable pastes and Class
shall not sag or drip when applied to a vertical or overhead surface in thi

0% solids, detegmined in accordance with ASTM D 3530. A measurable
cceptable for heat exposure up to 175 °C (347 °F).

lied~up7to 0.05 inch (1.3 mm) thickness between metal plates shall have

curing for not more th

n-5*hours at not lower than 21 °C (70 °F) to permit tightening of 0.375 in
bolts to 360 inch-poutﬂ?@ﬁmmmmmdmmmﬂg

turer’s instructions, the

h usable working life of 30 to 60 minutes at 75 °F + 5. When~fesin base afd hardener of Class 1

e a usable working life
zen premixes shall not

Rapid thawing (within 10 to 15 minutes) of Class 2 and Class-3:frozen premixed compounds will be required to

bh a rapid thaw will be

2 sheet shall be tacky
ckness up to 0.05 inch

olatile content (weight

sufficient strength after

determined in accordance with 4.5.1.

3.2

Cured Properties

th (9.52 mm) diameter
of the shim material,

The product shall conform to the requirements of Table 1 and 3.2.9. Tests shall be performed at 20 to 30 °C (68 to 86 °F),
unless otherwise specified. Values for strength tests shall be the average of five specimens for each test.
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TABLE 1
Paragraph Property Requirement Test Method
3.21 Hardness, Durometer D or ASTM D 2240
equivalent, min average 92
3.2.2 Specific Gravity, max 1.60 ASTM D 792
3.2.3 Coefficient of Linear ASTM D 696
Thermal Expansion, max
average -62 to +93 °C 5.4 x 10°mm/mm per °C
(-80 to +199 °F) (3.0 x 10”°inch/inch per °F)
3.24 Lap Shear Strength, 13.8 MPa ASTM D 1002
min average (2000 psi)
3.2.5 tap-StrearResduat-Strengti;
Exposed, min average
3.25.1 Salt Spray, 30 days at 10.3 MPa ASTM B 117
50°C+2 (122 °F £ 2) (1500 psi)
3.25.2 Condensing Humidity, 30 ASTMD 1151
days at 60 °C £ 1 (140 °F + 2)
3.25.2.] Classes 1 and 2 11.7 MPa (1700 psi)
3.2.5.2.2 Class 3 12.4 MPa (1800 psi)
3.2.5.2.3 JP-4 Fuel, 7 days at 12.4 MPa ASTM D 3165
60°C+1(140°F+2) (1800 psi) (1800 psi)
3.2.6 Strain Compatibility, Tensile,
Constant Amplitude Cycling
3.2.6.1 Aluminum alloy 20 cycles without failure 45.2
at-55°C + 1 (-67 °F £ 2)
3.2.6.2 Graphite-epoxy laminate 20 cycles without failure 45.3
at-55°C+1(-67 °F+2)
3.2.7 Flatwise Compressive 30.0 ksi (207 MPa) stress 454
Strength, min without failure
3.2.8 Shim-Torque Test, breakaway 50% of initial applied 455
torque, individual bolt, min. torque
3.2.1 Strain compatipility test with graphite:epoxy test coupon shall be the responsibility of the| purchaser to perform.
This test may Ipe waived if purchaser’s applications do not include graphite-epoxy laminated parts.
3.3 Quality
Product, as received by purchaser, shall be uniform in quality and condition, and free from foreign|material detrimental to
usage of the compoungl.

4. QUALITY ASSURANGE-RROMVSIONS

4.1 Responsibility for Inspection

The manufacturer shall supply all samples and shall be responsible for the performance of all required tests. Purchaser
reserves the right to sample and to perform any confirmatory testing deemed necessary to ensure that the product
conforms to the requirements of this specification.

4.2 Classification of Tests

4.2.1 Acceptance Tests

Requirements shown in Table 2 are acceptance tests and shall be performed on each lot.
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4.2.2 Preproduction

TABLE 2 - ACCEPTANCE TESTS

Paragraph
Requirements Reference
Working Life 3.1.4
Viscosity 3.15
Specific Gravity 3.2.2
Flatwise Compression Strength 3.2.7
Tests

All technical requirements are preproduction tests and shall be performed prior to or on the initial shipment of compound

by the manufacturer.
deems confirmatory te

4.2.2.1 When mater
test method.
4.3 Sampling and Te

4.3.1 For Acceptanc]

Sufficient product shal
each requirement shal

4.3.1.1 Aot shall bé
and presentg

4.3.1.2 A statistical

4.3.2 For Preproduc

Acceptable to purchas
4.4  Approval

441 Sample produ
approval be W

those on the a
receipt of reap

Ny change I Ngredients and/or processing TeqUITes Teapproval as in 4.4.2
5ting to be required.

al from Class 2 is used for preproduction testing, the thickness shall-be as g
The total thickness for test purposes may be obtained by stacking Sheets of

sting
e Tests

be taken at random from each lot to perform allsrequired tests. The numbe
be as specified in the applicable test procedure ‘or, if not specified therein, n

e all compound produced from the same batches of raw materials processed
ed for manufacturer’s inspection at onedime.

sampling plan acceptable to purchaser, may be used in lieu of sampling as in
ion Tests

PI.

ct shall be<approved by purchaser before product for production use is
aived by purchaser. Results of tests on production compound shall be es
bproved.sample. Production compound made by the revised procedure shall
provalIf necessary to make any change in ingredients, in type of equipme

, and when purchaser

pecified by the specific
lesser thickness.

r of determinations for
Dt less than three.

in one continuous run

4.3.1.

supplied, unless such
sentially equivalent to
not be shipped prior to
ht for processing, or in

manufacturing

pracedures, manufacturer shall submit for reapproval a statement of the)

proposed changes in

ingredients and7or processing and, when requested, sample compound.

4.4.2

Manufacturer shall use ingredients, manufacturing procedures and processes, and methods of inspection on

production compound which are essentially the same as those used on the approved sample compound.
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4.5 Test Methods
Shall be in accordance with Table 1 and the following:
45.1 Curing Time

Prepare two AMS-A-250/4-T851 aluminum alloy plates 76 x 76 x 6.35 mm (3 x 3 x 0.250 inch). Drill four holes through the
plates for installation of MS21296-06008 or MS21297-06008 bolts. Hole size shall be 9.525/9.652 mm (0.375/0.380 inch).
The hole centerlines shall be located 19.0 mm (0.75 inch) from the two nearest plate edges. The dimension between
adjacent holes shall be 38 mm (1.5 inch) referenced dimension. Refer to Figure 1. Deburr all holes and plate edges.
Prepare plates for application of compound in accordance with ARP1524. The faying surface of one plate and the bolts
shall be coated with AMS3091 or other suitable release agent Apply the compound to a thickness of approximately
1.3 mm (0.05 inch) to B5650-202 nuts at this
stage. Tighten all nuts sufflc:lently to make contact with aluminum plates but not to force compoun from assembly. Clean
compound displaced by installation of bolts prior to hardening. Allow compound to set at room, temperature for 5 hours +
0.2 from time of appligation of resin. Remove nuts and replace with MS21084L06 or MS21085L06 nuts. Tighten bolts to
360 inch-pounds (41 [N-m). Observe compound at edges for cracks or chipping. Disassemble plates and observe
compound for interior cracks, chips, or crushing. The compound is acceptable if there are no vigible signs of cracking,
chipping, or crushing due to the tightening of the bolts.

4.5.2  Strain Compat|bility With Aluminum

Prepare two AMS-QQFA-250/4-T81 aluminum alloy plates 89 x 152 x:4.06 mm (3.5 x 6.0 x 0.L60 inch). Prepare for
application of compound in accordance with ARP1524. The faying surface of one plate shall be cqated with AMS3091 or

(0.305 inch). Disassemble the plates, deburr-holes, and check compound for cracks or chips. The presence of cracks or
chips is unacceptable pnd cause for rejection of the specimen. Reassemble plates. Install 16 NAY 1580A3T6 bolts using
MS21042L3 nuts and AN 960 washers. Tighten bolts to 5.65 N-m (50 inch-pounds). Cut the platgs into four equal width
coupons as shown in j per coupon. Refer to
individual coupon dim
20 cycles at -55 °C (-6
a maximum stress (outside 6f the joint area) of 138 MPa (20.0 ksi) and a minimum stress of 13.8 M
acceptable if there is np failure of the compound under cyclic loading.

°F) at.a.deflection rate of 2.5 mm (0.10 inch) per inch per minute. The loadl levels shall be set for
a (2.0 ksi). The test is



https://saenorm.com/api/?name=34178b1020b93647ea84df5c06bd74ee

SAE

AMS3726D

Page 8 of 16
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FIGURE 1 - TEST PANEL FOR CURING TIME
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4.5.3 Strain Compatibility With Graphite-Epoxy

This coupon is prepared and tested following the steps of 4.5.2 with the following exceptions:

4531

45311

A graphite-epoxy laminate shall be used in place of one of the aluminum plates.

The graphite epoxy laminate shall be provided according to purchaser’s production processing steps. When

AMS3894/2 graphite tape is used, a 30-ply laminate of the following stacking orientation is recommended:

where the 0° dimensio

[(£45°),, (0°/+ 45°)5, (+45°)]

n is parallel to the reference 89 mm (3.5 inch) dimension. The laminate shall

(Ea. 1)

be scuff sanded using

aluminum-oxide cloth,

45.3.2 The shim co
45.3.3 The aluminu
4.5.3.4 The coupon

operations. T
4535 The load le

minimum, b3
45.4 Flatwise Comg

Prepare two AMS-QQ+
and the other to be 25
Apply AMS3091 or oth

And blown free of sanding residue prior to application of the shim compound,
mpound material shall be bonded to the laminate.
m plate shall have a release agent applied to prevent bonding.

5 shall be prepared individually by cutting and drilling the laminate and alum
[he bolt countersink shall be in the laminate. Refer to Figure 3.

els for the tension-tension cycling shall be 117 MPa (17.0 ksi) maximum
sed on the stress in the aluminum plate outside.efithe joint area.

ressive Strength
A-250/4 aluminum alloy plates, one te‘be a 102 x 152 x 12.7 mm (4 x 6 X (

X 127 x 3.18 mm (1 x 5 x 0.125 inch)™T81 sheet. Prepare the plates in accd
er suitable release agent to faying surface of the plate. Apply shim compd

approximately 0.38 m
coincide (See Figure
temperature for 24 ho
sheet material over a
examined for failure of

(0.015 inch) thick and assemble to the plate such that the centerlines
). Apply a pressure of 69 kPa (10 psi) uniformly to the sheet. Allow as
rs = 0.5 prior to loading. Apply compression load at centerline of assembly
645 mm? (1 square.ifch) area. The load shall be 207 MPa (30.0 ksi). 1

inum plate in separate

to 11.7 MPa (1.7 ksi)

.500 inch) -T851 plate
rdance with ARP1524.
und layer to the sheet
bf the plate and sheet
sembly to set at room
, bearing directly upon
'he assembly shall be

the compound. Cracking, chipping, or crushing of the compound is unacceptable.
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Dimensions are in inches (millimeters)

Prepare Laminate Per 4.5.3
Bolt Installation Per 4.5.2

FIGURE 3 - LAMINATE STRAIN COMPATIBILITY COUPON
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FIGURE 4 - FLATWISE COMPRESSIVE STRENGTH COUPON
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