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SHIMS, FILLED RESIN COMPOUND

1. SCOPE:

1.1 Form: This specification covers filled, resinous, thermosetting compounds 
capable of being applied and cured in* place between the surfaces of 
mechanically fastened (joined) structures.

1.2 Application: Primarily for use as a molded shim during assembly of aircraft 
components and parts with good flatwise compression properties and adhesion 
to metallic or nonmetallic materials. In most applications, the compound 
will be required to adhere to only one of the mating surfaces, i.e. the 
compound is not intended to be an adhesive.

1.3 Classification: The filled resin compound shall be classified by 
application and processing criteria specified in each detail specification.

2. APPLICABLE DOCUMENTS: The following publications form a part of this 
specification to the extent specified herein. The latest issue of Aerospace 
Material Specifications (AMS) and Aerospace Recommended Practices (ARP) shall 
apply. The applicable issue of other documents shall be as specified in
AMS 2350.

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

2.1.1 Aerospace Material Specifications:

AMS 2350 - Standards and Test Methods
AMS 2825 - Material Safety Data Sheets
AMS 3091 - Mold Release Agent
AMS 3667 - Polytetrafluoroethylene Sheet, Molded, General Purpose Grade,

As Sintered '
AMS 3894/2 - Carbon (Graphite) Fiber Tape and Sheet, Epoxy Resin

Impregnated, G150,000 (1034) Tensile, 20,000,000 (138) 
Modulus, 175 (350)

SAE Technical Board rules provide that: "All technical reports, including standards approved and practices recom­
mended, are advisory only. Their use by anyone engaged in industry or trade or their use by governmental agencies 
is entirely voluntary. There is no agreement to adhere to any SAE standard or recommended practice, and no com­
mitment to conform to or be guided by any technical report. In formulating and approving technical reports, the 
Board and its Committees will not investigate or consider patents which may apply to the subject matter. Prospec­
tive users of the report are responsible for protecting themselves against liability for infringement of patents."
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All rights reserved Printed in U.S.A.
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2.1.2 Aerospace Recommended Practices:

ARP 1524 - Surface Preparation and Priming of Aluminum Alloy Parts for High 
Durability Structural Adhesive Bonding, Phosphoric Acid 
Anodizing

2.2

2.3

ASTM Publications; Available from American Society for Testing and 
Materials, 1916 Race Street, Philadelphia, PA 19103.

ASTM B117 
ASTM D696 
ASTM D792 
ASTM D1002

ASTM D1151 
ASTM D1655 
ASTM D2240 
ASTM D3165

ASTM D3530

- Salt Spray (Fog) Testing
- Coefficient of Linear Thermal Expansion of Plastics
- Specific Gravity and Density of Plastics by Displacement
- Strength Properties of Adhesives in Shear by Tension Loading

(Metal-to-Metal)
- Effect of Moisture and Temperature on Adhesive Bonds
- Aviation Turbine Fuels
- Rubber Property - Durometer Hardness
- Strength Properties of Adhesives in Shear by Tension Loading of

Laminated Assemblies
- Volatiles Content of Carbon Fiber-Epoxy Prepreg

U.S. Government Publications: Available from Commanding Officer, Naval 
Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120.

2.3.1 Federal Specifications:

QQ-A-250/4 - Aluminum Alloy 2024, Plate and Sheet

2.3.2 Military Specifications:

MIL-S-83474 - Shims, Molded, Filled Resin Compound and Sheet Prepreg

2.3.3 Military Standards;

AN960
MS21042

MS21084

MS21085

MS21296

MS21297

MS33787
MS35650

- Washer, Flat
- Nut, Self Locking, 450 Deg. F, Reduced Hexagon, Reduced Height,

Ring Base, Non Corrosion Resistant Steel (ASG)
- Nut, Self Locking, 220 ksi Ftu, 450 Deg. F, Flanged, MS33787

Wrenching Element
- Nut, Self Locking, 260 ksi Ftu, 450 Deg. F, Flanged, MS33787

Wrenching Element
- Bolt, Tension, Steel, 260 ksi Ftu, 450 Deg. F, External

Wrenching, Spline Drive, Flanged Head
- Bolt, Tension, Steel, 220 ksi Ftu, 450 Deg. F, External

Wrenching, Spline Drive, Flanged Head
- Wrenching Element, External Spline, Dimensions For
- Nut, Plain Hexagon, Machine Screw
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2.4 NAS Publications; Available from National Aerospace Standards Industry 
Association, Inc., 1321 14th Street, Washington, DC 20005.

NAS 1580 - Bolt, 100 Deg. Flush Tension Head, Sep 71 W/DOD Exceptions

3. TECHNICAL REQUIREMENTS:

3.1 Detail Specifications: The requirements for a specific filled resin 
compound shall consist of all the requirements specified herein in addition 
to the requirements specified in the applicable detail specification. In 
case of conflict between the requirements of this basic specification and an 
applicable detail specification, the requirements of the detail
specification shall govern. '

3.2 Material; Shall be an epoxy or modified epoxy based polymer with a hardener 
or curing agent. Each may contain fillers or other ingredients necessary to 
meet the requirements of this specification and the applicable detail 
specification. Filler materials shall not include asbestos products and 
shall not cause corrosion of metallic parts.

3.2.1 Storage Life: The resin base and hardener shall meet the requirements of 
this specification at any time up to one year from date of receipt by 
purchaser when stored below 4°C (40°F) in the original unopened containers.

3.2.1.1 When furnished as a premixed material, refrigerated shipping and storage 
is required. Refer to the applicable detail specification for specific 
requirements.

3.2.2 Work Life; When resin base and hardener are mixed in accordance with 
manufacturer's instructions, the compound shall have a usable work life of 
not shorter than 30 min. and not longer than 1 hour. The work life of 
compound supplied as frozen premixes shall be not less than 30 min. 
following thawing in accordance with manufacturer's instructions.

3.2.2.1 Rapid thawing (within 10 to 15 min.) of frozen premixed compound will be 
required to prevent loss of work life. The purchaser should recognize 
that a facility to accomplish a rapid thaw will be required near the 
assembly area.

3.2.3 Viscosity: The compound shall be a workable paste and shall not sag or 
drip when applied to a vertical or overhead surface in thickness up to 
0.05 in. (1.25 mm).

3.2.4 Volatile Content: The compound shall be essentially 100% solids. A 
measurable volatile content (weight loss) of up to 0.5% is acceptable for 
heat exposure up to 175°C (350°F).

□
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3.2.5 Curing Time: The compound when applied up to (1.25 mm) 0.05 in. thickness 
between metal plates shall have sufficient strength after curing for not 
more than 5 hr at not lower than 21°C (70°F) to permit tightening of 
0.375 in. (9.55 mm) diameter bolts to 360 in.-lb (40.7 N*m) in a typical 
bolted pattern without cracking or chipping of the shim material.

3.3 Cured Properties: The compound, prepared in accordance with the test 
methods specified in 4.5 or the detail specification, shall have properties 
as specified in the individual detail specifications. Unless otherwise 
specified, tests shall be performed at 20° to 30°C (70° to 85°F). Values 
for strength tests shall be the average of five specimens for each test.

3.3.1 Strain compatibility with graphite-epoxy test of the individual detail 
specifications shall be the responsibility of the purchaser to perform. 
This test may be waived if the purchaser's applications do not include 
graphite-epoxy laminated parts.

3.4 Quality: Compound, as received by purchaser, shall be uniform in quality 
and condition, clean, and free from foreign materials detrimental to usage 
of the compound.

4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection: The vendor of the compound shall supply all 
samples for vendor's tests and shall be responsible for performing all 
required tests, unless otherwise noted. Results of such tests shall be 
reported to the purchaser as required by 4.6. Purchaser reserves the right 
to sample and to perform any confirmatory testing deemed necessary to ensure 
that the compound conforms to the requirements of this specification.

4.2 Classification of Tests:

4.2.1 Acceptance Tests: Tests to determine conformance to requirements for 
specific gravity, work life, viscosity, flatwise compression strength, and 
quality (3.4) are classified as acceptance tests and shall be performed on 
each lot.

4.2.2 Preproduction Tests: Tests to determine conformance to all technical 
requirements of this specification and the applicable detail specification 
are classified as preproduction tests and shall be performed prior to or 
on the initial shipment of compound to a purchaser, when a change in 
material or processing, or both, requires reapproval as in 4.4.2, and when 
purchaser deems confirmatory testing to be required.

4.2.2.1 For direct U.S. Military procurement, substantiating test data and, when 
requested, preproduction test compound shall be submitted to the 
cognizant agency as directed by the procuring activity, the contracting 
officer, or the request for procurement.
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4.3 Sampling: Shall be as follows:

4.3.1 For Acceptance Tests: Each lot shall be sampled at random to provide 
sufficient compound 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 compound produced in a continuous production run from 
the same batches of raw materials under the same fixed conditions and 
presented for vendor's inspection at one time. A lot shall not exceed 
450 kg (1000 lb) of compound and may be packaged in smaller quantities 
under a basic lot approval provided the lot identification is maintained.

4.3.1.2 When a statistical sampling plan and acceptance quality level (AQL) for 
the compound have been agreed upon by purchaser and vendor, sampling 
shall be in accordance with such plan in lieu of sampling as in 4.3.1 
and the report of 4.6.1 shall state that such plan was used.

4.3.2 For Preproduction Tests: As agreed upon by purchaser and vendor.

4.4 Approval:

4.4.1 Sample compound shall be approved by purchaser before compound for 
production use is supplied, unless such approval be waived by purchaser. 
Results of tests on production compound shall be essentially equivalent to 
those on the approved sample.

4.4.2 Vendor 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. If necessary to make 
any change in ingredients, in type of equipment for processing, or in 
manufacturing procedures, vendor shall submit for reapproval a statement 
of the proposed changes in material or processing, or both, and, when 
requested, sample compound. Production compound made by the revised 
procedure shall not be shipped prior to receipt of reapproval.
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