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er), and abrasion. The coating can also/b& used to resto
11y discrepant parts.
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0.206r>(6061, -T6 Sheet, -T651 Plate), Solution and
Precipitation Heat Treated
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Precipitation Heat Treated
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2.1.1  (Cont'd.)

AMS 5510 - Steel Sheet, Strip, and Plate, Corrosion and Heat Resistant,
18Cr - 10.5Ni - 0.40Ti (SAE 30321), Solution Heat Treated
AMS 5645 - Steel Bars, Forgings, Tubing, and Rings, Corrosion and Heat
Resistant, 18Cr - 10Ni - 0.40Ti (SAE 30321), Solution Heat
Treated
AMS 5791 - Powder, Plasma Spray, 56.5Co - 25.5Cr - 10.5Ni - 7.5W
AMS 5792 - Powder, Plasma Spray, 50(88W - 12Co) + 35(70Ni - 16.5Cr - 4Fe -
4Si - 3.8B) + 15(80Ni - 20A1), Three Component Mixture
AMS 5793 - Powder Plasma Qpr‘:n/’ (OBNG - BA1)
AMS 6350 - Steel Sheet, Strip, and Plate, 0.95Cr - 0.20Mo (0¢498 - 0.33C)
(SAE 4130)
AMS 6370 - Steel Bars, Forgings, and Rings, 0.95Cr - 0.20Mo (0.28 - 0.33€)
(SAE 4130)
AMS 7875 - Chromium Carbide Plus Nickel-Chromium Alloy Powder,
75Cr,C3 + 25 (80Ni - 20Cr Alloy)
AMS 7878 - Tungsten Carbide Powder, Cobalt Coatéd
AMS 7879 - Tungsten Carbide-Cobalt Powder, Ca$® ‘and Crushed
AMS 7880 - Tungsten Carbide-Cobalt Powder, .Sintered and Crushdd
2.2 ASTM Publications: Available from Americanp, Society for Testing ahd
Materialls, 1916 Race Street, Philadelphia; PA 19103.
ASTM C633 - Adhesion or Cohesive Stp&rgth of Flame-Sprayed Coatijpgs
ASTM E344 - Microhardness of Materials
2.3 U.S. GoVernment Publicationss @vailable from Commanding Officer,| Naval
PubTicafyions and Forms Centen; 5801 Tabor Avenue, Philadelphia, [PA 19120.

2.3.1 Military Standards:

MIL-STD-794 - Pants and Equipment, Procedures for Packaging and Packing of

3. TECHNICAINl REQUIREMENTS:

3.1 Equipment:

3.1.1 Torch: A specially constructed torch that dissociates and ionizes a
suitable plasma-forming gas when an electric arc is struck between an
anode and cathode. Coating particles, which are injected into the
resultant high-velocity, high-temperature flame, are heated to plasticity
and propelled toward the workpiece to be coated.

3.1.2 Gas: A suitable plasma-forming gas, as used in 3.1.1, may be any of the
following, but the gas used shall be acceptable to the purchaser:

3.1.2. Nitrogen.

3.1.2. Mixtures of nitrogen and hydrogen.
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.2.6 For

above 180,000 psi
shall

.3 Coati

Mixtures of argon

Mixtures of argon

Argon.

and hydrogen.
and helium.
substrates of titanium, titanium alloys,

be argon or a mixture of argon and helium.

g Matoerigl: Shall

requi
ATT p

operatio
designatsg
equipment
4.5.1 whi

Operatio

Personnel:

ed by the coating designation (See 3.5.1) specified on(y
wder shall be dry, free-flowing, and uniformly blended.

Operators or other personnel performing manual®pTasma
s shall be trained to spray using each materiglhtand gas
d. Competence of the manual spray operator ok of fully n

shall be demonstrated by spraying a set «f “test specimg
ch shall meet the requirements of 3.6.

Sheets: For each different part number to be sprayed, 4

procedurd
spraying
the formg
thereon
number if
procedurd

Preparat]

.1 Surfa

thick

Parts
to Co4

When
anodiz

1s shown. A single operationssheet may cover more than on

[ on :

shall be established covering pregpdration, preheating,
parameters. Fig. 1 shows a typicQ@l process control sheet
t shown is not mandatory provided all applicable informa

all parameters for coating the parts are the same. Thig
shall be available for, réview by the purchaser upon req

es to be coatedishall be machined to allow for the finis
ess of the coating.

requiringtheat treatment or shot peening shall be so prdg

ting.

rocesses such as acid or alkali cleaning, electroplating

ig are applied to parts to be sprayed, they shall precsd

deposi

Surfaces to be coated shall be cleaned to remove water,

tion.

oil,

grease,

and steels heat treated
(1240 MPa) tensile strength, the plasma-forming gases

ho 3 pnwdnr PnnFnrming to the cpohi?iratjon

he drawing.

spray
system

echanized
ns as in

process

and

; use of

tion

e part
process
uest.

hed

cessed prior

, and
de plasma

dirt,

scale, paint, and other foreign matter detrimental to adherence of the

sprayed coating. Special cleaning procedures shall

be employed in

treating titanium parts to avoid hydrogen embrittlement and halide

contamination.

gloves before coating.

coated.

Cleaned surfaces shall be handled only with clean cloth or

Parts shall be suitably masked to protect surfaces not required to be
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3.4. Surfaces to be coated shall be grit blasted to produce a uniform matte

finish sufficient to produce good adhesion of the coating. The grit type

and si

ze shall

be reported in the approved process procedure for each

part. Surfaces shall not be blasted with grit previously used on
dissimilar materials.

Procedur

e:

Coating Designation: The required coating material may be indicated on

the drawing by this specification number and a suffix number designating

the powdor tao ho ||car‘|, in accordancoe with Tahlo T; &g

AMS 2

437-1

indica
matert
purchd

Surfa
and t
Preheg
suital
shall
other
precal
such g

Areas
and c¢

Coati
thick
Finis
coati
optio

Surfa

tes that parts are to be coated with AMS 7880 powder.,"Cg
als other than those shown in Table I may be used when s
ser.

es to be coated shall be preheated, as required, to remg
control expansion of the part with respect o the coati
ting may be accomplished by use of the plasma torch or B
le means. Temperature of the part during preheating and
be controlled to prevent discoloratigny oxidation, distg
conditions detrimental to the coating or substrate. Speg
tions shall be taken in coating high-thermal-conductivit
s aluminum and magnesium, to aveid overheating.

on which coating is optional<shall, if coated, be prepar
ated in the same manner gas, the areas on which coating 15

g material shall be déposited onto the designated surfag
ess specified in thejapproved process procedure for each
ed coating thickness shall be as specified on the drawin
g thickness requdrements do not apply to areas designate
al coating areas.

e Finishdhg: Procedures for grinding and lapping shall B

upon f

Properti
conform

y purchaser and vendor.

les &> Fhe coating on parts and representative test specime

ating
pecified by

ve moisture

ng.

y other

spraying
rtion, and

ial

y materials,

ed, handled,
required.

es to the
part.

g. Minimum
d as

e as agreed

hs shall

tg)the following requirements:

Cup Test: Shall

not show separation of the coating from the s

ubstrate

when tested in accordance with 4.5.2 and examined without magnification.

Stand
appli

ards for acceptance shall
cable to ceramic coatings.

be as specified by purchaser. Test is not

Bend Test (May be substituted for cup test of 3.6.1 when permitted by

purchaser): Shall not show separation of the coating from the substrate
when tested in accordance with 4.5.3 and examined without magnification.

Standards for acceptance shall

appli

Bond

be as specified by purchaser.
cable to ceramic coatings.
Shall

Strength: be as specified in Table I, determined i

with ASTM C633.

Test is not

n accordance
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3.6.4 Hardness: Average hardnesses as calculated from a minimum of 10

3.6.

3.6

3.7

5

.6

representative readings of coatings, determined in accordance with ASTM
E384 on cross-sections of those coatings, shall be as specified in Table I.

Micro-Examination:

Examination of the deposited coatings shal

coatings to be free from cracks, excessive and massive oxides,

exces

sive porosity. Coatings shall be essentially free from g

1 show the
and
rit

particles and contamination at the interface between the coating and
substrate. Metallographic standards for acceptance shall be as specified
by purchaser.

Hardn

ess of Finished Parts: Shall be as specified in Table, {3y

in ad
micrg

Quality:

basis n
chippin

coatindg.

vendor.

Toleran
the bo

QUALITY

cordance with ASTM E384 as the average of not less than
hardness readings taken on a cross-section of theepart.

The coating, as received by purchaser, shall,be adhere
etal and shall have a uniform, continuous sukface free f
g, flaking, and other imperfections detrimental to usage
Standards for acceptance shall be as_dagyeed upon by pu

ces: A tolerance of -0 and +0.1254n. (+3.12 mm) is perm
ndaries of areas designated to Re“coated.

ASSURANCE PROVISIONS:

Respons

ibility for Inspection:, TWe vendor of coated parts shall

samples
requirg
require
confirm
the req

Classif

for vendor's tests and'shall be responsible for perform
d tests. Results of( such tests shall be reported to the
d by 4.6. Purchaser. reserves the right to sample and to

atory testing deemed necessary to ensure that the coatin
uirements of(this specification.

ication gf > Tests:

Accep

tanceNTests: Tests to determine conformance to requireme

thick
and 3

nessA(3.5.4), properties of test specimens (3.6.1 or 3.6

.625), quality (3.7), and tolerances (3.8) of coated par

determined
10

ht to the
rom spalling,
of the
rchaser and

issible on

supply all
ing all
burchaser as
berform any

y conforms to

hts for
2, 3.6.4,
ts are

class
lot.

ified as acceptance tests and shall be performed to repr

esent each

Periodic Tests: Tests to determine conformance to requirements for

composition of coating material

(3.5.1), bond strength of tes

t specimens

(3.6.3), and hardness of coated parts (3.6.6) are classified as periodic
tests and shall be performed at a frequency selected by the vendor unless
frequency of testing is specified by purchaser.

Preproduction Tests:

Tests to determine conformance to all te

chnical

requirements of this specification are classified as preproduction tests
and shall be performed prior to or on the initial shipment of coated parts
to a purchaser, when a change in processing requires reapproval as in
4.4.2, and when purchaser deems confirmatory testing to be required.
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3.

1.

1.

.2

1

For direct 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, the contracting
officer, or the request for procurement.

Sampling: Shall be not less than the following; a 1ot shall be all

parts of

essentially the same configuration coated in a continuous operation to the
same range of thickness with powder from the same batch and presented for

vendor'

For

s inspection at one time:

ccontancoe Togtg.

1 Thi

Ckness and Properties of Test Specimens: Two sets ofnspe

Ccoa

2 Qua

Led at the beginning and one coated at the end of @ath 1

ity and Tolerances of Coated Parts: As agreedsupon by p

ven

For B

jor.

eriodic Tests and Preproduction Tests: As)agreed upon by

and

Approva

Coats
use 3
tests

appra

Vendd
inspd
used
type
paran
chand
partsg
not H

Test Me

endor.
[l :

d parts shall be approved by ptirchaser before parts for
re supplied, unless such appreoval
on production parts shalk be essentially equivalent to
ved sample parts.

r shall use manufacturing procedures, processes, and met
ction on production parts which are essentially the same
on the approvedysample parts. If necessary to make any c
of equipmentg in established composition Timits, or in p
eters, vender shall submit for reapproval a statement of
es in prggessing and, when requested, test specimens, sa
, or both. Production parts coated by the revised proced
e shipped prior to receipt of reapproval.

thods:

be waived by purchaser|.

imens, one

t.

rchaser and

purchaser

production
Results of
those on the

hods of

as those
hange in
rocessing

the proposed
mple coated
ure shall

Test Specimens: Cup, bend, bond, and micro-examination test specimens

shall be made from the following materials, unless otherwise specified or

agreed upon by purchaser and vendor:

Material of Bond Strength

Part to be Coated Specimen
A11 Steels AMS 6370
Nickel Alloy or Cobalt Alloy AMS 5645
AlTuminum Alloy or Magnesium Alloy AMS 4117
Titanium or Titanium Alloy AMS 4928

Cup and Bend

Specimens

AMS 6350
AMS 5510
AMS 4027
AMS 4911
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7.

2 Cup Test: Test panels, approximately 3 x 1.75 x 0.05 in. (75 x 45 x

1.2 mm), shall be coated on one side with the same material as the parts
to the applicable thickness shown in Table II, using as far as practicable
the same preparation, equipment, and machine settings as for the parts
they represent. Panel shall be cup tested on a Detroit or equivalent
testing machine, using a 0.875-in. (22-mm) diameter ball and die with a
1.375 in. (35 mm) diameter opening to form a depression in the panel to a
depth of 0.300 in. (7.5 mm) except 0.200 in. (5.0 mm) for fine powders up
to 20 microns (20 gm). Cup shall be drawn at a slow, uniform deformation

.3

rate with the coated side of the panel on the outside of the cup.

Bend T
shall

thickn
prepar
repres
1/2-1in
(coati

Reports:
report sh

specifica
other din
quantity.
produced
each Tot
specifica
materials
tests to
of tests
requireme

Resamplin

pst: Test panels, approximately 3 x 1 x 0.05 in. (75 x @4
pe coated on one side with the same material as the part
bss as shown in Table II, using as far as practicable the
htion, equipment, and machine settings as for thetparts f
ent. Panels shall be tested by bending the pangh*90 deg
(12.5-mm) diameter bar in a direction away-£rom the cod
ng on 0D of bend) at a rate of approximately 4 deg per sd

The vendor of coated parts shall furnish with each shipm
owing the purchase order number, partirand coating materi
tion numbers and their revision lefters, if any, contrac
ect supplier of part and coatingimaterials, part number,
When material for making parts, coating material, or bo
or purchased by the coated pa¥ts vendor, that vendor sha
of material to determine gonformance to the applicable m
tion and shall include_jinvthe report either a statement
conform or copies of.(Qaboratory reports showing the res
determine conformanCe: This report shall also include th
to determine that the coating conforms to the acceptance
nts of this specCification.

g _and Retes%®ing: If any specimen used in the above tests

meet the
based on
specified
specified
requireme

specifiedirequirements, disposition of the coated parts

the results of testing three additional specimens, excep
in AN/.1, for each original nonconforming specimen. Exc
in»d.7.2, failure of any retest specimen to meet the sp

X 1.2 mm),
to a

same

hey

qround a

ting
cond.

ent a

B 1

tor or
and

th is

|1 inspect
pterial
that the
1ts of

b results
test

fails to
may be

L as

bpt as
bcified

i and no

nts shall be cause for rejection of the parts represente

additiona

may be
one of

1 testing shall be permitted.

repeated on another specimen; such retest shall
the retests specified in 4.7.

.1 If a bond strength specimen fails at the adhesive-bonded joint, the test
not be considered

2 If any part fails to meet the specified requirements, either on the

original

sampling as in 4.3 or upon resampling as in 4.7 and 4.

7.1, the

parts in that Tot may be stripped by a method approved by purchaser which
does not roughen, pit, or embrittle the basis metal, recoated, and
retested.

PREPARATIO

N FOR DELIVERY:
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5.1 Parts shall be handled and packaged in such a manner as will ensure that the
required physical characteristics and properties of the coated parts are
preserved.

5.2 Packages of parts shall be prepared for shipment in accordance with
commercial practice and in compliance with applicable rules and regulations
pertaining to the handling, packaging, and transportation of the parts to
ensure carrier acceptance and safe delivery. Packaging shall conform to
carrier rules and regulations applicable to the mode of transportation.

5.3 For dijirect—U.-S M'i'I*H',:r‘y pr‘nmlromon‘f" p:.r‘l(:g'ing shall be in accordance with
MIL-STDH{794, Level A or Level C, as specified in the request faw
procurenent. Commercial packaging as in 5.1 and 5.2 will beacceptable if
it meetq the requirements of Level C.

6. ACKNOWLEDGMENT: A vendor shall mention this specificationshumber apd its

revision letter in all quotations and when acknowledgifig purchase prders,

7. REJECTIONY: Parts on which coating does not confofmyto this speciffication or

to modifiqations authorized by purchaser will be“subject to rejectfion.

8. NOTES:

8.1 Marginall Indicia: The phi (0) symbol is used to indicate technicjl
changes |from the previous issue of this specification.

8.2 Dimensidns and properties in inch/pound units are primary; dimenjsions and
propertiles in SI units are shdwh as the approximate equivalents jpf the
primary [units and are presenbed only for information.

8.3 For dirdct U.S. Militarysprocurement, purchase documents should [specify not
less thgn the following®
Title, rjumber, agd-date of this specification
Coating |[thickngss desired
Quantity of pieces to be coated
Standards for” acceptance of cup test or bend test, and
microexgmination (See 3.6.1 and 3.6.2)

Quality standards for acceptance (See 3.7)
Applicable Tevel of packaging (See 5.3)
8.4  Coatings meeting the requirements of this specification have been classified

under Fe

deral Standardization Area Symbol "MFFP".

This specification is under the jurisdiction of AMS Committee "B".
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