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1. SCOPE:

1.1 Scope:

This specification covers the requirements for three types and three classes for vacuum deposited
cadmium coating.

1.2 Classification:

The cadmium
1.2.1 Types:
| - As coate
Il - With suy
Il - With su
1.2.2 Classes:
1-0.00050
2 -0.00030
3-0.00020
2. APPLICABLE [

The following p

form a part of this specification to the extent specified herein.

2.1 U.S. Governn

Available fron
Philadelphia,

QQ-A-671

coatings shall be of the following types and classes, as specified (Se

d
plementary chromate treatment (see 3.3.8)
pbplementary phosphate treatment (see 3.3.9)

inch thick minimum
inch thick minimum
inch thick minimum
DOCUMENTS:

ublications, of the issue(inyeffect on date of invitation for bids or reque

nent Publications:

N DODSSR,/Subscription Services Desk, Building 4D, 700 Robbins AV
PA 19111-5094.

Anode, Cadmium

£ 6.2.1):

st for proposal,

enue,

TT-C-490

CleaningMethods-and Pretreatment of Ferrous Surfaces for Orga

hic Coatings

MIL-STD-105
MIL-STD-131

Sampling Procedures and Tables for Inspection by Attributes
2 Fasteners, Test Methods
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2.2 ASTM Publications:
Available from ASTM, 100 Barr Harbor, West Conshohocken, PA 19428-2959.

ASTM B 117 Salt Spray (Fog) Testing

ASTM B 499  Coating Thickness by the Magnetic Method; Nonmagnetic Coatings on Magnetic
Basis Metal, Measurement of

ASTM B 504 Thickness of Metallic Coatings hy the Coulometric Method, Measurement of

ASTM B 567| Coating Thickness by the Beta Backscatter Method, Measuremeén{ of

ASTM B 568 Coating Thickness by X-Ray Spectrometry, Measurement of

2.3 Order of precedence:

In the event df a conflict between the text of this specification and thereferences cifed herein, the
text of this sppcification shall take precedence.

3. REQUIREMEN[TS:
3.1 Materials:

The materiald used shall be such as to produce goatings which meet the requiremgnts of this
specification.

3.1.1 Compositiop: The cadmium metal for.production of the coating shall conform to the composition
requirements of QQ-A-671. The coating composition shall contain not less than 99.90 percent
cadmium by weight (see 6.4). When specified in the contract or order, the compagsition of the
coating shajl be determined (s€e*6.2.1).

3.2 Process:
The process ysed to aceomplish cadmium coating shall be such that a temperaturg rise above

232°C (450°R) in the parts shall not occur which will cause adverse action between|the coating and
the substrate

3.3 General requirements:

3.3.1 Coating application: Unless otherwise specified, the coating shall be applied after all basis metal
heat treatments and mechanical operations, such as machining, brazing, welding, forming and
perforating of the article, have been completed.
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3.3.2 Stress relief treatment: All steel parts shall be given a stress relief heat treatment at a minimum of
191° + 14°C (375° = 25°F) for 3 hours or more, prior to cleaning and coating, if they contain or are
suspected of having residual tensile stresses caused by machining, grinding or cold forming

3.3.3

3.3.4

3.3.5

3.3.6

3.3.7

3.3.8

operations.

Parts which are cold straightened are considered to contain damaging residual tensile

stresses (see 6.5). The temperature and time at temperature shall be such that maximum stress
relief is obtained without reduction in hardness to less than the specified minimum.

Blast cleani
blasted usi
with oil-freg
finish speci

dry abrasive
g new materials or materials that have not been used on any other'metal and cleaned
dry air. The blasted surfaces shall not have a surface roughness-grepter than the
ied in the contract, order or applicable drawing.

Undercoati:rg: Unless otherwise specified, cadmium shall be deposited directly on the basis metal

without a p

Coverage:
roots of thre

Finish: Unlg

semi-satin finish.

Chromate t
treatment rq
solution of §
which shall
bronzeto b
and dried in
in appearar
(see 3.4.4,

treatments.

Phosphate
treatment ré

The coating shall completely cover all surfaces as ‘stated in 3.4.1 and

eliminary coating of other metal.

B.4.1.1, including
ads, recesses and sharp corners.

ss otherwise specified in the contract or@fder, the surfaces shall have light matte or

eatment (Type Il): Unless otherwise specified in the contract or order)the chromate
equired for conversion to Type'ilshall be a chemical treatment in or with an agueous
alts, acids, or both, and contain hexavalent chromium and activating gcid radical(s)
produce a continuous, smooth, distinct protective film, distinctly colored iridescent
own including olive drab and yellow. The articles so treated shall be thoroughly rinsed
accordance with therrequirements of the process used. Type Il coating shall be similar
ce to coatings gn,separate specimens which are capable of passing tipe salt-spray test
1.4.2.4 an 4.6'4). Usual chromic and nitric acid bright dips are not chjomate

A Type Il treatment shall not be applied to a Class 3 finish.

freatment (Type 1ll): Unless otherwise specified in the contract or ord
lqwred for conversion to Type IlI shaII be a chemlcal treatment in an

r, the phosphate
queous solutlon

of phosphoH
conforming
(see 3.4.5)
coating sho

to Type | of TT-C-490 and consisting essentlally of water msoluble zinc phosphates
A Type lll treatment shall not be applied to a Class 3 finish. In addition, the Type IlI
uld be applied only with an immersion process that has a minimum of 0.2 percent

ferrous iron.
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3.4 Detalil requirements:

3.4.1 Thickness of coating: Unless otherwise specified in the contract or order, the thickness of the
cadmium coating shall be as specified in Table I on all visible surfaces which can be touched by a
ball 0.75 inch in diameter. Where Class 1 is specified, all other visible surfaces shall be Class 2

3.4.1.1 Fastening

3.4.2

3.4.3

3.4.4

3.4.5

minimum th

ickness.

If the maximum thickness for Class 1 is not specified in the contract, order or

applicable drawing, the thickness shall not exceed 0.0008 inch (0.8 mil). Where Class 2 is

Lother visibhle surfaces shall he Class 3 minimum thickness. \Where Class 3 is

specified, a

specified, a

in the con

a. Bolts,

minimum of Class 2 thickness at the measured locations.

Holes
compl

of cogting. There shall be no bare areas.

Types: Unle
For use on
and 6.1.3).

Adhesion: 1
approximat
interface w
the basis m
coating cau
the coating

Corrosion r
corrosion p

| other visible surfaces shall be not less than 0.00015 inch minimum, t

hickness.

hardware: The cadmium coating shall be Class 1 thickness unléss otherwise specified

tract or order or controlled by the following exceptions (see6:9):

studs, washers and articles with portions externally threaded. These f

and other openings, and internal threads from:which the external env

arts shall have a

ronment is

etely excluded shall not be subject to a thickness requirement but sha]l show evidence

ss otherwise specified in the contraet or order, the cadmium coating s
burfaces to be painted, the cadmium coating shall be either Type Il or T

he adhesion of the coating shall be such that when examined at a mg

hall be Type II.
ype Il (see 6.1.2

\gnification of

bly 4 diameters, the coating shall not show separation from the basis netal at the

en subjected to the'tests described in 4.6.3. The interface between t
tal is the surface;of the basis metal before coating. The formation off

sed by rupturé-of the basis metal which do not result in flaking, peelin

shall not be’eonsidered as nonconformance to this requirement.

he coating and
cracks in the
, or blistering of

psistapce: Cadmium coating with the Type Il treatment shall show neit
oducts of cadmium nor basis metal corrosion products at the end of 9

tested by cc

her white
6 hours when

agpearance of

corrosion products, visible to the unaided eye at normal reading dlstance shall be cause for
rejection, except that white corrosion products at the edges of specimens shall not constitute

failure.

Water resistance: Paint coatings applied to surfaces with the supplementary chromate (Type II) or
phosphate (Type lll) treatment shall show no blistering after the water resistance test described in
4.6.5. When specified in the contract or order, the water resistance of the Type Il or Type IlI

coating sha

Il be determined (see 6.2.1).
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3.5 Workmanship:

3.5.1 Basis metal: The basis metal shall be free from visible defects that will be detrimental to the
appearance or protective value of the coating. The basis metal shall be subject to such cleaning
and coating procedures as necessary and as specified herein to yield deposits as herein specified.

3.5.2

4. QUALITY ASS

4.1

4.2

4.3

4.4

Coating: The cadmium coating shall be smooth, fine grained, adherent, uniform in appearance,

free from st

nining) pitql h||rning and other defects. The r‘nnfing shall show no ind

contaminati
excessively|
practice for

Responsibility

Unless othery
performance
contract or pu
performance

Government.
specification

conform to pr

Classification
The inspectig

Lot:

A lot shall consist of epated articles of the same material, type and class, coated ar

the same con
time.

on or improper operation of equipment used to produce the cadmium

powdered or darkened coatings. All details of workmanship shalkeor]
high quality coating.

JRANCE PROVISIONS:

for inspection:

vise specified in the contract or purchase order, the contractor is resp
Df all inspection requirements as specified herein. Except as otherwis
rchase order, the contractor may use his-ewn or any other facilities s\
Df the inspection requirements specified*herein, unless disapproved b
The Government reserves the right’to perform any of the inspectiong
vhere such inspections are deemed necessary to assure supplies an
pscribed requirements.

of inspection:

h requirements specified herein are classified as quality conformance

ditiors,and approximately the same size and shape submitted for ing

Sampling:

ication of
deposit, such as

form to the best

bnsible for the
e specified in the

itable for the

y the

set forth in the

] services

inspection.

d treated under
pection at one

4.4.1 For visual examination and nondestructive tests: Sampling for visual examination and
nondestructive tests shall be conducted in accordance with either MIL-STD-105 or Table II,
whichever is preferred by the contractor. A sample of the coated parts or articles shall be drawn,
by taking at random from each lot, the number of articles in accordance with MIL-STD-105,
Inspection Level Il, Acceptable Quality Level (AQL) of 1.5 percent defective, or as indicated in
Table II. The lot shall be accepted or rejected according to the procedures of 4.4.1.1 for visual
examination, and 4.4.1.2 for coating thickness (nondestructive tests).
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4.4.1.1 Visual examination: Samples selected in accordance with 4.4.1 shall be examined for
compliance with the requirements of 3.5.2 after coating. If the number of nonconforming articles
exceeds the acceptance number for that sample, the lot represented by the sample shall be

44.1.2

4.4.2

442.1

4.4.2.2

4.4.2.3

4.4.2.4

rejected.

Thickness of coating (nondestructive tests): Samples selected in accordance with 4.4.1 shall be
inspected and the coating thickness measured by the applicable tests detailed in 4.6.2 at

locations

on each article as defined in 3.4 1 for r‘nmlnli:-mr‘p with the rpnlllirpmp

{s.

Measurer
MIL-STDA
measurer
any samp
sample si
measurer

For destruc
or four sep3
lot. Ifthen
specified by

Composit
coating cq

Thickness
nondestry
measured
each artic
on thread
or other s

nents on fastening hardware (see 3.4.1.1) shall be made at locatiors
1312, Test 12. The articles shall be considered nonconforming_ ifone
nents fail to meet the specified minimum thickness. If the number of d
e exceeds the acceptance number for the specified sample;the lot re
all be rejected. Separate specimens (see 4.5) shall not be*used for t
nents unless a need has been demonstrated.

live tests: A random sample of four coated parts-orarticles shall be tak
rately coated specimens shall be prepared innaccordance with 4.5 to

imber of articles in the lot is four or less, the.number of articles in the

the contracting agency.

on (destructive tests): Samples selected in accordance with 4.4.2 sha
mposition as specified in 4.6.1 forrcompliance with the requirements

of coating (destructive tests): If sampling and testing for thickness of
ctive testing is not appliCable, samples selected in accordance with 4
for coating thickness by the applicable tests detailed in 4.6.2 at seve
le as defined in 3,4.1for compliance with the specified requirements.
bd articles, suchras’screws, nuts, bolts and other fasteners, shall be m
mooth surfaces as close to the threads as possible. If the coating thig

place on @ny article ©r-specimen is less than the specified minimum thickness,

rejected.
need has

been’demonstrated.

Adhesion

lefined in

or more
efective items in
presented by the
nickness

en from each lot
represent each
sample shall be

Il be tested for
pf 3.1.1.

coating by

4.2 shall be

al locations on
Measurements
hde on the shank
kness at any

he lot shall be

Separate.specimens (see 4.5) shall not be used for thickness measufements unless a

thickness test

(see 4.4.2.1), if of suitable size and form, may be used as the specimens for the adhesion test to
determine compliance with the requirements of 3.4.3. Failure of one or more of the test

specimen

s shall constitute failure of the lot.

Corrosion resistance (destructive tests): A set of four separate test specimens, prepared in
accordance with 4.5 and 4.5.2, in lieu of treated coated articles, shall be tested to determine
compliance with the requirements for corrosion resistance (see 3.4.4). Failure of one or more
test specimens shall reject the lot.



https://saenorm.com/api/?name=c099f47952f877698271e8fb835b84df

AMS-C-8837

SAE

AMS-C-8837

4.4.2.5 Water resistance (destructive tests): A set of four separate test specimens, prepared in
accordance with 4.5 and 4.5.2, in lieu of the treated coated articles, shall be tested to determine
compliance with the requirements for water resistance (see 3.4.5). Failure of one or more of the

test speci

mens shall reject the lot.

4.5 Specimen preparation:

45.1

45.2

4.6

When the coated atrticles are of such form_ thpp, size and value as ta pmhihif use

thereof, or are

not readily ad
required, the
articles repre
articles repre
condition and
be used to re
separate test
articles. The
are being cod
to the cleanin
completion of
media, residu
correspond a
represented.
the necessity

Specimens
thickness a
long and 0.

Specimens
corrosion rq
6 inches in

Tests:

aptable to a test specified herein, or when destructive tests of small\lg
fest shall be made by the use of separate specimens coated concurre
bented. The separate specimens shall be of a basis metal equiValent
sented. “Equivalent” basis metal includes chemical composition, grad
finish of surface prior to coating. For example, a cold-roljed steel sur
bresent a hot-rolled steel surface. Due to the impracticality of forging
specimens, hot-rolled steel specimens may be usedto represent forgs
separate specimens may be also cut from scrapcastings when ferrou
ted. These separate specimens shall be introduced into a lot at regul
g operations preliminary to coating and shall.not be separated therefr
coating. Conditions affecting the coating.ef specimens including the
al air pressure, temperature, etc. in respect to other objects being co3
5 nearly as possible to those affecting the significant surfaces of the a
Separate specimens shall not be used for thickness measurements,

for their use has been demonstrated.

for composition, thickneSs*and adhesion tests: If separate specimens
nd adhesion tests are required, they shall be strips approximately 1 ing
D4 inch thick.

for corrosion fesistance and water resistance tests: If separate specin
sistance and-water resistance tests are required, they shall be panels
ength, 4\inches in width and approximately 0.04 inch thick.

t sizes are

ntly with the

to that of the

ke, heat treated
face should not
or casting

bd and cast-steel
s alloy castings
ar intervals, prior
bm until after
spacing, coating
ted shall

rticles

however, unless

for composition,
h wide, 4 inches

hens for
not less than

4.6.1 Composition: The composition of the coating shall be determined by using chemical,
electrochemical, spectrochemical or X-ray fluorescence procedures and techniques (see 6.4).



https://saenorm.com/api/?name=c099f47952f877698271e8fb835b84df

AMS-C-8837

SAE

AMS-C-8837

4.6.2 Thickness: For nondestructive measuring of coating thickness, procedures in accordance with
ASTM B 499 (magnetic test for non-magnetic coatings on magnetic metals), ASTM B 567 (test for
beta radiation, backscatter principle) or ASTM B 568 (X-ray spectrometry) may be used. For
destructive measuring of coating thickness of fastening hardware, thickness measurements of
cadmium coatings, Types Il and Ill, shall be made after application of the supplementary
treatments. For destructive measuring of coating thickness, either ASTM B 499 or ASTM B 504
may be used. When the coulometric test is used (see ASTM B 504), the supplementary treatments

4.6.3

4.6.4

4.6.5

5. PACKAGING:

shall be re

Il coatings by

using a very
coating may
solution of |
minutes).

Adhesion: A
knife, or raz
magnificatig

the projectipg portion bent back and forth until rupture oceurs. If the edge of the |

can be pee
point of rup

Corrosion r

To secure uniformity of results, Type Il coatings shall be aged at room temperatur

before subj

Water resis
representeq
topcoat sys
conformand

or by baking at the required-temperature for the required period of time followed [

drying. The
(75° £ 2°F)
rejection.

oved, prinr ifa) rpqring The chromate film may he remaoved from Type
mild abrasive (a paste of levigated alumina rubbed on with the finger)
be removed from Type Il coatings by immersing the specimendn-a t
NaOH and scrubbing with a rubber policeman (usually takes from ten

dhesion may be determined by scraping the surface er;shearing with
or through the coating down to the basis metal and‘\eéxamining at four
n for evidence of nonadhesion. Alternately thearticle may be clampe

ed back or if separation between the coating.and the basis metal can
ure when examined at four diameters magnification, adhesion is not §

bsistance: Corrosion resistance shaltbe conducted in accordance with
bction to the salt spray.

ance: The samples, aftér receiving the supplementary treatment with
, shall be coated with 0.7 - 1.2 mils (dry film thickness) of the primer, t
fem intended for use;on the article. The coated specimens shall be d

e with the requirements of the finish coating materials, either by air dr

specimens’shall then be immersed in distilled water at pH 5.0 to 70 &
for 24 hours. The appearance of blisters in the paint coating shall be

The phosphate
BN percent
o fifteen

a sharp edge,
diameters

d in a vise and
uptured coating
be seen at the
atisfactory.

ASTM B 117.
e for 24 hours

the lot

bpcoat, or primer-
ied in

ying for 90 hours
y 24 hours air

It 24° + 1°C
cause for

5.1 Preservation and packing:

Preservation and packing methods for vacuum deposited cadmium parts or articles employed by a
supplier shall be such as to preclude damaging during shipment and handling.
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6. NOTES:

6.1 Intended use:

6.1.1 General: The vacuum deposited cadmium coatings covered by this specification are intended for
use as corrosion protective coatings on ferrous parts. Because of application procedures used,
such parts are free from hydrogen contamination and resultant hydrogen embrittlement thereof.

Cadmium deposmanw_technm%us_temmmﬂmied_m_h&used_m_steelr heat treated to
or having an ultimate strength of 200,000 psi or above (approximately Rockwell\hlardness C 43)

rather than electrodeposited cadmium plating in accordance with QQ-P-416¢

6.1.2 Type Il treajment: The prime purpose of chromate finishes (Type Il) onxacuum deposited
cadmium cgatings is to retard or prevent the formation of white corrosion product$ on surfaces
exposed to|stagnant water, high humidity atmospheres, salt water,marine atmospheres or cyclic
condensation and drying. Some types of chromate coatings have proved satisfacfory as a base for

paints.

6.1.3 Type lll tregtment: The prime purpose of phosphate finishes (Type Ill) on vacuum| deposited

cadmium cgatings is to form a paint base.
6.2 Ordering datg:

6.2.1 Acquisition fequirements: Acquisition documents should specify the following:

I.
J-

K.

@~poooy

Title, number and date of this specification.

Type and class required (see 1.2.1, 1.2.2 and 3.4.2).

Whethe} test for compositionis required (see 3.1.1).

When cpating is to be applied, if other than specified (see 3.3.1).
Undercgating required\(see 3.3.5).

Finish r¢quired, if ather than specified (see 3.3.7).

Type ofchromate_treatment required for conversion to Type I, if other than sgecified (see
3.3.8).
Type of|phosphate treatment required for conversion to Type lll, if other than specified (see
3.3.9).
Thickness of coating if other than specified (see 3.4.1 and 3.4.1.1).
Whether water resistance test is required (see 3.4.5).

Sampling for visual examination and nondestructive tests (see 4.4.1).

6.3 Limitations:

Cadmium coatings should not be used on parts which in service reach a temperature of 233°C
(450°F) or higher or come in contact with other parts which reach those temperatures. MIL-S-5002
contains additional warning where the cadmium coating shall not be used for weapons systems
applications.

-10 -
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