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l. This Military Standard is approved for use by U.S. Army
Tank-Automotive Command, Department of the Army, and is available for use by
all Departments and Agencies of the Department of Defense.

2. Beneficial comments (recommendations, additions, deletions) and any
pertinent data which may be of use in improving this document should be
addressed to: US Army Tank-Automotive Command, ATTN: AMSTA-GDS, Warren, MI
48397-5000, by using the self-addressed Standardization Document Improvement
Froposal (DD Form 1426) appearint at the end of this document or by letter.
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This military standard describes the diffusion process for aluminum and
silicon coating for high temperature parts used in gas turbine engines for
ground vehicles.
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l. SCOPE

l.1 Purpose. This is one of the coating processes used to provide a
coating on certain metallic parts to protect them against oxidation
i t

a1 fiAariAar Ar arncimn A+ hich tammaratiira Annvabs an arnAd wAacAin -
CveUliiducaLivl UL CiLUolLULl a¢ illxli LTlupciaiulcT uUpcldilivlly, alil 1LToio
thermal shock during cycling.

1.2 Scope. This standard covers the procedure for applying aluminum and
silicon by the diffusion coating process.
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REFERENCED DOCUMENTS

(This section is not applicable to this standard.)
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3. DEFINITIONS

iffusion coating. Any process wher
) coated with another metal or alloy and he
2)

coating or of the other metal or allov 1nto the base metal with resultant
change in the composition and properties of its surface.

3.2 Aluminide. Aluminide is the protective surface alloy formed as a
result of aluminum diffusion into the base metal.
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4. GENERAL REQUIREMENTS

4,1 Eguigment.

4.1.1 Drying oven. The drying oven shall be a recirculating type of
oven with suitable controls to operate at 625 + 10 degrees Fahrenheit (°F)
{330 + 5 degrees Celsiuns (°C)}.

4,1.2 Diffusion furnace. The diffusion furnace shall be a controlled
atmosphere furnace capable of maintaining temperatures up to 1950 + 25°F
(1065 + 15°C).

AR | ) VSR I P Y
QYe.s riaLeridide.

4.2.1 Vapor degreasing solvent. The vapor degreasing solvent shall be
stabilized 1-1-1 trichloroethane or equivalent type solvent.

4.2.2 Dry abrasive blast. The dry abrasive blast material shall be 220
mesh aluminum oxide (A1203), zirconite 200 or equivalent.

4.2.3 Inert gases. The diffusion shall be done in one of the following
atmospheres:

a. Commercially pure argon with a dew point of at least -40°F
(—406(:) .
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4.2.4 Coating material mixing. As the coating mixture solids will
settle into a very compact mass on standing, it is very important that the
coating mixture is thoroughly mixed in its original container to ensure the
1iquid to solids ratio is maintained. To ensure thorough mixing of the

~rrnatrding mivenra the arisinal rsontainer can be nT;Ir‘nd on the rollers of a
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ball mill and mechanically rolled until the coating mixture is in even
suspension.

4.3 Test specimens. Test specimens shall be prepared, coated and
diffusion treated with each 1ot of parts, and submitted to the pr

— T™haean ~ *
or t:xumxuut.;uu. dni€lc Siuali uv -
ough the coating and thermal processing, for

LS -2l cnelimal ruacc

oT
one test specimen, proces

microscopic examination.
the parts being processed.

4.4 Process approvals. As a condition of procurement and manufacturing,
specific work instructions (process procedures) and changes or revisions of
such work instructions shall be submitted to the procuring activity's

material laboratory for approval.

£~
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5. DETAILED REQUIREMENTS

5.1 Diffusion coating material. The diffusion coating material shall be
Sermaloy "J" of Sermetel, a subsidiary of Teleflex Incorporated,
International Headquarters, Limerick Road, Limerick, Pennsylvania 19468, or
equivalent.

5.2 Procedures and operations.

5.2.1 Coating material preparation. The diffusion coating material
shall be thoroughly mixed prior to use as follows:

a. Agitate or shake the coating material in its original container
for at least 15 minutes.

b. Strain coating material successively through 50, 100 and 150
mesh screens to remove all agglomerated material.

5.2.2 Surface preparation. The surface preparation of the parts or
assemblies to be coated shall include the following:

a. Parts or assemblies shall be vapor degreased.

b. Areas of parts or assemblies not requiring coating shall be
suitably masked.

c. Areas of parts or accemblieec to be coated shall be thoroughly
dry abrasive blasted (see 4.2.2) using an air pressure of 60
pounds per square inch (psi). When damaged coatings are being
reworked by this coating process, the edges of the damaged
coated shall be suitable feathered.

CAUTION: After abrasive blasting, parts or assemblies shall only be
handled in a manner which will preclude recontamination.
In as much as possible, touching the area to be coated
shall be avoided.

5.2.3 Diffusion coating material application. The diffusion coating
material (see 5.2.1) shall be sprayed, dipped, or brushed on the areas to be
coated. The coating shall be applied by alternately applying a coating of 2
or 3 mils [0.051 to 0.076 millimeter (mm)] and then curing until a total coat
material thickness is reached which will provide the proper finished coating
thickness after the diffusion treatment.

5.2.4 Curing. Curing shall be as follows:

a. Bake coated parts at a temperature of 175 + 10°F (80 + 5°C) for
15 minutes.

b. Remove masking.
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c. Cure coated parts at a temperature of 625 + 25°F (330 + 15
for not less than 1 hour.
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5.2.5 Inspection (prediffusion treatment). Visually inspect coating for
crazing, cracking, and any other visible surface defects. Defective coatings
shall be stripped and recoated in accordance with 5.2.1 through 5.2.3.
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at least one hour. The parts o at least 400 F (705
controlled atmosphere then the part may be removed and cooled in air.

5.2.6.1 Racking. Coated parts shall be racked in such a manner to
preclude the coating area from touching either the racks or retort.
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5.3.2 Metallographic. When examined at 100X magnification, a
microscopic examination of the test specimen cut normal to the coate d
shall not reveal any cracks, porosity, pitting or other imperfections
Jould expos
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the base metal.
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5.3.2.1 Coating thickness. The coating thickness of the diffused
coating shall be measured to verify a coating thickness of 2.0 to 3.0 mils
(0.051 to 0.076 mm) or to the thickness specified on the engineering
drawing.
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5.4 Rework. Damaged or imperfect coatings may be reworked once without
further approvals provided the coating is completely removed by mechanical
methods.
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primarily for use as a diffusion coating which provides an oxi

sulfidation, erosion and thermal shock resistant surface.

6.2 Subject term (key word) listing.

Aluminum coating process

Diffusion coatine nrocess

=oLUl Laca iy piLuULTSs

Process for diffusion coating
Silicon coating process

6.3 Supersession data. This military standard supersedes AVCO Lycoming

specification number P6413, revision C, dated 26 April 1982.

The process covered bv this standard
L rocess c¢ d by this standarc
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Custodian: Preparing activity:
Army - AT Army - AT

(Project 8030-A120)
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INSTRUCTIONS. In a continuing effort Lo make our standardization documents better, the DoD provides this form for use in
submutting comments and suggestions for improvements. Al users of military standasrdization documents are invited Lo provide

DO NOT STAPL o

suggestions. This form may be detached, foided aiong the iines indicated, taped aiong the ioose edge {0 NOT STAFLE), and
mailed. In block 5. be as specific as poasible sbout particular problem areas such as wording which reguired interpretation, was
mailed. 1n block 5, be as specific as possibie lar prob 1,

too rigid, restrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
problems  Enter in block 6 any remarks not related to a specific paragraph of the document. If block 7 is filled out, an
acknowledgement will be mailed to you within 30 days to let you know that your comments were received and are being

NOTE: This form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of
specification requirements on current contracts. Comments submitted on this form do not constitute or imply authorization
to waive any portion of the referenced document(s) or to amend contractual requirements.
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