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1. SCOPE AND CLASSIFICATION:

This specification covers the requirements for electrodeposited cadmium plating.

Cadmium plating shall be of the following types and classes, as specified (see.6:2):

1.1 Scope:
1.2 Classificatiom
1.2.1 Types:
| - Aspl
- With
- With
1.2.2 Classes:
1 -0.000
2 -0.000
3 -0.000

2. APPLICABLE
The following s

2.1 U.S. Govern

hted
Supplementary chromate treatment (see 3.2.9.1)
Supplementary phosphate treatment (see 3.2.9.2)

b inch, minimum
3 inch, minimum
P inch, minimum
DOCUMENTS:

pecifications and standards form a part of this document to the extent ¢

ment Publications:

pecified herein.

Available from DODSSP,sSubscription Services Desk, Building 4D, 700 Robbins Avenue,

Philadelphia] PA 19114:5094.

TT-C-490 Cleaning Methods for Ferrous Surfaces and Pretreatments for Qrganic Coatings

MIL-S-5000 Steet, Chrome-Nickel-viotybdenurm, (E4340), Bars and Reforging Stock

MIL-S-5002 Surface Treatments and Inorganic Coatings for Metal Surfaces of Weapons
Systems

MIL-C-81562 Coating, Cadmium, Tin Cadmium and Zinc (Mechanically Deposited)

FED-STD-151 Metals; Test Methods

MIL-STD-105 Sampling Procedure and Tables for Inspection by Attributes

MIL-STD-1312-1
MIL-STD-1312-5
MIL-STD-1312-12
MIL-STD-1312-14

Fastener Test Methods - Method 1, Salt Spray
Fastener Test Methods - Method 5, Stress Durability

Fasteners)

Fastener Test Methods - Method 12, Thickness of Metallic Coatings
Fastener Test Methods - Method 14, Stress Durability (Internally Threaded
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2.2 ASTM Publications:
Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.

ASTM B117 Salt Spray (Fog) Testing
ASTM B244 Measurement of Thickness of Anodic Coatings on Aluminum and of other
Nonconductive Coatings on Nonmagnetic Basis Metals with Eddy-Current
Instruments
ASTM BA487 —vteasurement ofvtetatand-Oxide Cuatillg Thicknesses Iuy ?v'iiuuat.,upi al Examination
of a Cross Section
ASTM B499| Measurement of Coating Thicknesses by the Magnetic Method:!Nonmagnetic
Coatings on Magnetic Basis Metals
ASTM B504| Measurement of Thickness of Metallic Coatings by the Coulometric Method
ASTM B567| Measurement of Coating Thickness by the Beta Backsecatter Method
ASTM B568| Measurement of Coating Thickness by X-Ray Spectrometry
ASTM ES8 Tension Testing of Metallic Materials

2.3 SAE Publications:

Available from SAE, 400 Commonwealth Drive, Warreadale, PA 15096-0001.

AMS 2750 Pyrometry

AMS 6414 Steel Bars, Forgings, and Tubing; 0.80Cr 1.8Ni 0.25Mo (0.38-0.43C), Vacuum
Consumable Electrode Remélted
3. REQUIREMENTS:

3.1 Materials:

The materials used shall be such as to produce platings which meet the requirements of this
specification

3.1.1 Inventory: [tems-in.inventory that were plated prior to the issuance of this amendmeént may be used
until the SLlpply is"exhausted.

3.2 General requirements:

3.2.1 Stress relief treatment: Unless otherwise specified (see 6.2), parts which have been machined,
ground, cold formed, or cold straightened after heat treatment, shall receive a stress relief
treatment in accordance with Table | or Table IA, as applicable, prior to shot peening, cleaning, and
plating for the relief of damaging residual tensile stresses. For fastener hardware, cold working of
the head-to-shank fillet radius and thread rolling after heat treat produce compressive stresses and
a stress relief treatment is not required on parts thus affected.
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3.2.2 Cleaning: Unless otherwise specified (see 6.2), all parts shall be cleaned in accordance with
MIL-S-5002. Fasteners heat treated to 160 ksi (or HRC 36) or above, shall be cleaned in
accordance with MIL-S-5002 and the following:

3.2.3

3.24

3.25

3.2.6

3.2.6.1 Use of biighteners with bearings: Unless otherwise specified in the engineering

a. Abrasive cleaning shall be used for removal of heat treat scale and oxidation as applicable
(pickling is not permitted).

c. A clearn
d.

Plating apq
metal heat

and perforating of the article, have been completed.

Underplati
without a p
alloys on w
aluminum
copper or ¢

Coverage:
3.3.1, inclu

water rinse shall be used as applicable following each cleaningor plat

lication: Unless otherwise specified (see 6.2), the plating shall be applig
treatments and mechanical operations, such as.machining, brazing, we

ng: Unless otherwise specified (see 6.2), cadmium shall be deposited orn
reliminary plating of other metal, exceptin the case of parts made of co
hich a preliminary plating of nickel or~Copper may be necessary, or on
bn which a preliminary treatment,-such as the zincate process or prelim
lectroless nickel, may be necessary.

Unless otherwise specified (see 6.2), the plating shall cover all surface
ding roots of threads, eorners, and recesses.

3.2.7.1), th
plating sol
tensile stre
luster shall

Luster: UnFss otherwise specified in the engineering drawing or procurement docy

use of brightening agents, or other additives which produce brightene
tion, is prohibited on components with a specified heat treatment of 18
ngth (or 40 HRC) and higher. Either a bright (not caused by brightenin
be aeCeptable. Brighteners may be used with the alloys listed in 3.2.8

Alkalinjtbamvshﬁkbeﬂmﬂmppﬁmmwmhw&emsehmlo current.
Cathodic (direct) current cleaning with the part serving as the cathode shallnot be used.

ng operation.

Surface activation of the part in an inhibited acid is acceptable forpurposes of plating adhesion.

ed after all basis
Iding, forming

the basis metal
rrosion resistant

;rarts made of

nary plating of

5 as stated in

mentation (or in
| deposits in the
D ksi minimum

) agents) or dull

fdrawing or

procurement specification, the use of brighteners is permitted for annular bearings. For rod end
bearing bodies, track roller studs, and end washers of needle track roller bearings, the amount of
brightener added to the plating bath shall be limited to 20% of the normal charge.
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3.2.7 Hydrogen embrittlement relief treatment: Unless otherwise specified in the contract or order (see
6.2), or stated in the end product specification or drawing, all parts shall be baked within 4 hours
after the plating operation is completed as specified in Table | or Table IA, as applicable. Plated
springs and other parts subject to flexure shall not be flexed prior to hydrogen embrittlement relief
treatment. In the case of Types Il and Il treated parts which require baking, the baking treatment
shall be done prior to the application of the supplementary coatings. Cadmium plated surfaces
passivated as a result of the baking operation shall be reactivated prior to receiving the Type Il

supplemern
to hydroge
hydrogen ¢
test of 3.3.

a.

b.
c.

3.2.7.1

3.2.8 Supplementary treatments: Unless otherwise specified in the contract or order (se

UNS S
UNS N
300 se
Alumin

Baking p
shall be |
and unlo
door, and

iy

56286, UNS NO7718, UNS R30159, UNS R30035, UNS NO4400, UNS
7750

ies austenitic stainless steels

im, and aluminum alloys

paked continuously at temperature, withindhe specified range. Interrup

total cumulative bake time. The specified baking temperature shall be considerg
establis%d when all control, indicatingsand recording thermocouples reach the 3

tempera

cadmium p
[1l on parts

3.2.8.1

3.2.8.2

Chromat
treatmen

re.
lating shall be Typesllon parts that will not subsequently be completely ¢
that will subsequently be completely coated (see 6.1.2 and 6.1.3).

e treatment)Unless otherwise specified in the contract or order (see 6.2
t required for conversion to Type Il shall be a treatment in or with an aqu

salts, aci
iridesce

shall be thoroughly rinsed and dried in accordance with the requirements of the

ds, or both, to produce a continuous smooth, distinct protective film, dis
bronZze to brown including olive drab, yellow, and forest green. The ar|

5 lered susceptible
n embrittliement from the cadmium plating process, and therefore do.hat require the

mbrittlement relief treatment (see tables | and 1A), or the hydrogenvembyrittlement relief

NO06600,

Focedure control: The bake furnace pyrometry)shall conform to AMS 2750. All parts

ions for loading

hding parts shall be permitted provided'the time between the opening of the furnace
the re-establishment of the specifiedibaking temperature, is not used to determine the

d to be re-
pecified baking

e 6.2), the
oated and Type

), the chromate
eous solution of
tinctly colored
ticles so treated
process used.

Usual chromic and nitric acid bright dips for cadmium are not chromate treatments.

Phosphate treatment: Unless otherwise specified in the contract or order (see 6.2), the
phosphate treatment required for conversion to Type Il shall produce a tightly adherent film
conforming to Type | of TT-C-490.
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3.3 Detail requirements:

3.3.1 Thickness of plating:

3.3.2 Adhesion:
10 diametgrs, the plating shall not show separation from the basis metal nor from g

3.3.3

3.3.4

a. Unless otherwise specified (see 6.2), for surfaces that can be touched by a sphere 0.75 inches

in diameter, including external threads, the minimum thickness of cadmium plating shall be as

specified for each class in 1.2.2. If not specified, the maximum shall be the mi
0.0003 inch

nimum plus

For intgrnally threaded parts, a maximum limit of 0.0005 inch above the minim
allowed on the external surfaces.

For surfaces that cannot be touched by a 0.75 inch sphere, including internal t
thickness requirements are established, but such areas shall show evidence of
shall b¢ no bare areas, except for areas beyond a hole depthtof 2.5 times the
see 6.1.1.1.2.

The plgting thickness shall be uniform in thickness, o surfaces that can be tou
inch sphere except that slight buildup on exterior corners and edges will be pe
the finished engineering drawing dimensions are‘met.

he adhesion of the plating shall besuch that when examined at a mag

im shall be

hreads, no
coating. There
hole diameter,

ched by a 0.75
mitted provided

nification of 4 to
ny underplating

at the interface, nor shall any underplate show separation from the basis metal at the interface

when subjeécted to the tests describediin 4.6.2 and Table Ill. The interface betwee
and the bapis metal is the surface before plating. The formation of cracks in the pl

rupture of fhe basis metal, the_underplate or combination of both which do not resuilt in flaking,

peeling or plistering of the plating shall not be considered as nonconformance to t

Corrosion fesistance: Type Il areas required to be covered (see 3.3.1) shall not shiow white

corrosion groducts ef.€éadmium, pitting, or basis metal corrosion products at the er
when tested by centinuous exposure to the salt spray in accordance with 4.6.3 an
appearancg of carrosion products visible to the unaided eye shall be cause for rejg

d of 96 hours

ection, except

that white ¢arrosion products at the edges of specimens (see 4.5.2) shall not constitute failure.

Hydrogen embrittlement relief test: Unless otherwise specified, hydrogen embrittlement testing is
required for parts heat treated to 160 ksi (or HRC 36) or above, but is not required for bearings,

except rod end bearing bodies, track roller bearing studs, and end washers on needle track roller

bearings. Unless otherwise specified in the product specification or drawing, testing shall be in
accordance with 4.6.4 as specified in 4.4.2.3 and 4.4.3. Rod end bearing bodies, track roller
bearing studs and end washers of needle track roller bearings shall be tested as specified in

4.6.4.3. There shall be no cracking or fracture of the plated parts or the prepared test specimens.
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3.4 Environmental requirements:

All cadmium plating facilities and equipment shall comply with EPA and Federal, Sta
guidelines (see 6.6).

3.5 Workmanship:

3.5.1 Basis metgt:
appearancg or protective value of the plating.

te, and local

tal to the

3.5.2 Appearande: The cadmium plating shall be smooth, adherent, uniform in appearance, free from

blisters, pits, nodules, burning, and other defects when examined visually-without
The plating shall show no indication of contamination or improper opération of equ
produce the cadmium deposit, such as excessively powdered or darkened plating
staining, which has been demonstrated as resulting from rinsing, or slight discolor
from any dyying or baking operations as specified shall notbe cause for rejection.

4. QUALITY ASJURANCE PROVISIONS:

4.1 Responsibilify for inspection:
Unless othenwise specified in the contract or purchase order, the contractor is respo
performance]| of all inspection requirements«(examinations and tests) as specified he|
otherwise splecified in the contract or purehase order, the contractor may use his ow
facilities suit

magnification.

ipment used to
Superficial

htion resulting

nsible for the
rein. Except as
n or any other

ble for the performance-of.the inspection requirements specified herein, unless

disapproved|by the Government. The"Government reserves the right to perform any of the

inspections get forth in this spegcification where such inspections are deemed neces
supplies and| services conform.to prescribed requirements.

bary to ensure

4.1.1 Responsibjlity for compliance: All items shall meet all requirements of sections 3 gnd 5. The
inspection set forth (n)this specification shall become a part of the contractor’s ovefall inspection

system or quality grogram. The absence of any inspection requirements in the sp

bcification shall

not relieve |theteontractor of the responsibility of ensuring that all products or supplies submitted to

the Goverriment for acceptance comply with all requirements of the contract. Sam

pling inspection,

as part of manufacturing operations, is an acceptable practice to ascertain conformance to
requirements, however, this does not authorize submission of known defective material, either
indicated or actual, nor does it commit the Government to accept defective material.

4.2 Classification of inspections:

The inspection requirements specified herein are classified as quality conformance
tests (see 4.4).

inspections and

-7-
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Inspection conditions:

All inspections shall be performed in accordance with the test conditions specified in the applicable
test method or applicable paragraph in this specification.

Quality conformance inspection and tests:

4.3

4.4
The quality ©
a. Process
b. Lot samg

c. Productiq

4.4.1 Process cc

44.1.1 Controlr
showing
chemical
such rec
be maint

4.4.2 Lot sampli
specified ir

testing shdll be conducted as specifiediin 4.4.2.3.

4.4.2.1 Lot: Alot

plated arn
4.4.2.2 Sampling
thickness
those ba
with MIL-
defective

UIIfUIIIIclIIL,C illbpcbtiull bilcl“ L,Ullbibt Uf tiIC fU“UVViIIg.

control inspection (4.4.1)
ling inspection (4.4.2)
n control testing (4.4.3)

ntrol inspection:

bcords: The processor shall maintain a record of-the history of each pro
all additions of chemicals or treatment solutions to the unit, and the res
analyses performed. Upon request of the aequisition activity or govern
brds, as well as reports of the test results, Shall be made available. The
hined for not less than one year after completion of the contract or purc

ng inspection: The lot sampling inspection shall consist of the examinati
4.4.2.2. When specified in the_contract or order (see 6.2), hydrogen e

shall consist of plated-articles of the same basis metal composition, clg
d treated under thessame conditions and submitted for inspection at on

for visual examination and thickness of plating: Sampling for visual ex
of platingests shall be conducted. A sample of plated parts or article
rel plated,)shall be taken at random from each lot, the number of article
STD-105, inspection Level Il with an acceptable quality level (AQL) of ]

Barrel plated parts or articles shall be sampled in accordance with inspection ley

, onas’indicated in Table IV. The sampling chosen shall be the option g

cessing bath,
ilts of all

ment inspector,
se records shall
hase order.

ons and tests
mbrittlement

ss, and type
e time.

hmination and
5, except for

S in accordance
.5 percent

f the plater.

el S-3 of

MIL-STD-105 with an AQL of 4.0 percent defective. The lot shall be accepted or rejected
according to the procedures in 4.4.2.2.1 for visual examination and 4.4.2.2.2 for plating
thickness.

4.4.2.2.1 Visual examination: Samples selected in accordance with 4.4.2.2 shall be examined for
compliance with requirements of 3.5.2 after plating. If the number of nonconforming items
exceeds the acceptance number for the sample, the lot represented by the sample shall be
rejected. Separate specimens (4.5) shall not be used for visual examination tests.

-8-

Distributed under license from the IHS Archive



https://saenorm.com/api/?name=46e67153fa06462a712a4893c42458e9

AMS-QQ-P-416

SAE AMS

-QQ-P-416

4.4.2.2.2 Thickness of plating: Samples selected in accordance with 4.4.2.2 shall be inspected and the
plating thickness measured by the applicable test detailed in 4.6.1 at one or more locations on
each article in order to ensure compliance with the requirements of 3.3.1. Measurements on
fastener hardware shall be made at locations defined in MIL-STD-1312-12. The part or article
shall be considered nonconforming if one or more measurements fail to meet the specified
minimum thickness. If the number of defective items in any sample exceeds the acceptance
number for the specified sample, the lot represented by the sample shall be rejected. Separate

specim

4.4.2.3 Hydroge

4.4.3 Production

the tests sj
(4.4.2.3) and the lot size is such that the frequency of testing is greater than that de

the produc

4.4.3.1 Sampling
each of t
specified

4.4.3.2

4.4.3.3

6.

2), hyd

specified

4.

F

a.

6.4.

requen

shall

then

befo

The f

The f

Any f
test

ens{4-5)shattnotbeused-for thicknessrequirements———————————]
N Embrittlement Relief Test (Lot Testing): When specified in the contract

fogen embrittlement testing shall be performed on each lot. Sampling s
(see 6.2). Unless otherwise specified, the test method shallche in acca

Control Tests: Unless otherwise specified, production control tests sha
pecified in Table Il1. If hydrogen embrittlement relief testing is performe
fion control test for hydrogen embrittlementimay be waived.

for production control tests: Four platedparts or prepared test specimg
ne required tests specified in Table Jishall be sampled from production
in 4.4.3.2.

y of tests: The production copntrol test schedule shall be as follows:

rst products or specimens plated at start of first, second and third week
be tested.

rst products ot specimens plated at start of fifth and seventh week of p
bt the start.of\production every four weeks thereafter shall be tested.

hall;be& considered suspect. The reason for failure shall be determined

pilure Shall immediately halt production. All parts produced since the la

or order (see
hall be as
rdance with

| consist of all
i on each lot
tailed in 4.4.3.2,

ens (4.5) for

at the times

of production

oduction and

St acceptable
and corrected
ocedure or

r

£ production resumes. The lots of platings produced using the faulty pr

material shall not be acceptable.

Procedure for follow on contracts: When a processor is in continuous production of plating from
contract to contract; and there have been no failures in production control tests, the processor
may continue testing at his current frequency of test level to start the new contract.
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4.5

Separate specimen preparation:

When the plated articles are of such form, shape, size, or value as to prohibit use thereof, or are not
readily adaptable to a test specified herein, or when destructive tests of small lot sizes are required,
the test shall be made by the use of separate specimens plated concurrently with the articles
represented. The specimens shall be as specified in 4.5.1, 4.5.2, 4.5.3, and Table Ill and shall be
distributed such that the tests are performed on each plating bath. When it is impractical to forge

separate tes
When ferrou
castings.

45.1 Specimeng

strips appr
45.2
0.04 inch t

4.5.3

accordanc

V-notch log

of the vee

specimen’s
base of the

shall be pr
4.6 Tests:

4.6.1 Thickness
accordanc

ASTM B24
B568 (X-4:

Specimens
required, th

Specimens
be four rou
or AMS 64

5 alloy castings are being plated, the separate specimens may be cut‘r

for adhesion tests: If separate specimens for adhesion testscare require
pximately 1 inch wide, 4 inches long, and 0.04 inch thick.

for corrosion resistance tests: If separate specimens for corrosion resi
ey shall be panels not less than 6 inches in length, 4 inches in width, an
nick.

for embrittlement relief test: Separate specimens for the embrittlement
hd notched specimens, one or more heats of alloy steel 4340 conformin
14 or the same material as the part being represented. The configuratic
b with Figure 8 of ASTM E8 for rounded specimens. Specimens shall h
ated approximately at the centép of the gage length. The cross section
hall be approximately equakie half the area of the full cross section aré
reduced section. The yvee-shall have a 0.010 + 0.0005 inch radius of g
notch. Specimens plated with the part lot to represent the parts for teg
bpared so that the lead is applied in the longitudinal grain direction.

Lot by lotinspection): For nondestructive measuring of plating thicknes
e withy RED-STD-151, method 520 (electronic test), ASTM B499 (magne
4 (eddy current), ASTM B567 (test by beta radiation backscatter princig

- L e Ll (] b L - L (e e
SHELITICTIS, TTULTUNTU SIECT SPTUITITTIS TTidy DT USTU WU TCPUITSTETIL TUTYY

d steel articles.
om scrap

ed, they shall be

stance test are
d approximately

relief test shall
j to MIL-S-5000
n shall be in
hve a 60 degree
area at the root
ba of the
urvature at the
ting purposes

S, procedures in
ptic test),
le) or ASTM

y spectrometry) shall be used. For destructive measuring of plating thi

ckness,

procedures in accordance with ASTM B487 (microscopic) or ASTM B504 (coulometric) shall be
used. In addition to the above, the other procedures embodied in MIL-STD-1312-12 may be used
for thickness measurement of plating fastener hardware. Thickness measurements of cadmium
platings, Types Il and lll, shall be made after application of the supplementary treatments. When
the coulometric test is used, the supplementary treatment shall be removed prior to testing. The
chromate film may be removed from the Type Il coating by using a very mild abrasive (a paste of
levigated alumina rubbed on with the finger). The phosphate coating may be removed from the
Type lll coating by immersing the specimen in a 10 percent solution of NaOH and scrubbing with a

rubber poli

ceman (usually takes from 10 to 15 minutes).
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4.6.2

4.6.3

4.6.4

46.4.1

4.6.4.2

4.6.4.3

4.6.4.4

Adhesion (Production control test): Adhesion shall be determined by scraping the surface or
shearing with a sharp edge, knife, or razor through the plating to the basis metal and examining at
four to ten diameters magnification for evidence of non-adhesion. Alternately, the article or
specimen may be clamped in a vise and the projecting portion bent back and forth until rupture of
the basis metal and/or plating occurs. If the edge of the ruptured plating can be peeled back or if
separation between the plating and basis metal can be seen at the point of rupture when examined

at four diameter magnification, adhesion is not satisfactory. If adhesion is not satisfactory, the pre-

plating, cle
of failure e

Corrosion

accordanc
with MIL-S
aged at roc

Hydrogen
Specime

treatmen
the notch

- L L o LL L e . L L LL_L L e
alllllg, allu }chlllllg plUbebe, ado> WEIT dS U1 TTTallials, Slidll DT ©vValualc
iminated.

esistance (Production control test): Corrosion resistance shall becond
e with ASTM B117 (salt spray test) for 96 hours or, for fastenerhardware

] and the cause

icted in
. In accordance

TD-1312-1. To secure uniformity of results, Type Il supplementary coatjings shall be

m temperature for 24 hours minimum before subjected:to the salt spra
bmbrittlement relief test:
ns: Specimens (4.5.3) plated with the parts dJopshall have the same sup

[ as the parts and shall be subjected to a sustained tensile load equal tc
ed ultimate tensile strength of the material. The specimens shall be su

sustainedl load for not less than 200 hours, then examined for compliance with 3

Fastener
applicatig
tested as
reasonal]
Internally
test load
specifical
examine

Bearings
needle tr

5: Externally threaded or grooved fasteners which can be loaded in ten

V.

blementary

75 percent of
bjected to the
.3.4.

s5ion by an axial

n of a load up to 20,000 pounds or reasonable load limits of test equipment, shall be

specified in MIL-STD-1312-5. When the load requirement is greater th
le limits of the test equipment, the notched specimen procedure (4.6.4.1
threaded fasteners:shall be tested as specified in MIL-STD-1312-14.
shall be 85 percent'of the minimum ultimate tension load specified in th

an the

) shall be used.
'he minimum

e end product

lion. The load.shall be sustained for not less than 72 hours. The fastengers shall be

| for conformance to 3.3.4.

Test pieces for rod end bearing bodies, track roller bearing studs, and
hckireller bearings shall be either the plated bearing component or notc

at the op

end washers of
hed specimens,

ion’o the bearing manufacturer. Notched specimens shall conform to 4.

5.3 and shall be

plated with the bearing parts lot they represent. They shall be subjected to a sustained tensile
load equal to 75 percent of its notched ultimate tensile strength. The bearing component shall be
loaded in tension to produce a stress level of 75 percent of its ultimate tensile strength. Loads
shall be maintained for not less than 72 hours and specimens or bearings shall be examined for
compliance with 3.3.4. At the bearing manufacturer’s option, end washers may be tested
simultaneously with the needle bearing track roller stud.

Other parts or articles: Parts such as spring pins, lock rings, etc., which are installed in holes or
rods, shall be similarly assembled using the applicable parts specifications or drawing tolerances
which impose the maximum sustained load on the plated part. The articles or parts shall be
subjected to the sustained load for not less than 200 hours then examined for conformance to

3.3.4.
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PACKAGING (THIS SECTION IS NOT APPLICABLE TO THIS SPECIFICATION):

(This section contains information of a general or explanatory nature that may be helpful, but is not

AMS-QQ-P-
5.
6. NOTES:
mandatory.)
6.1 Intended use

6.1.1 General ugage: The electrodeposited cadmium platings covered by this specificati
for use as forrosion protective coatings. Processes used for cleaning and cadmiu
parts heat-treated to, or having ultimate tensile strength of 160 ksi (or HRC36) or
be such that hydrogen embrittlement is minimized. Unless otherwise specified in

order, engipeering drawing, parts standard, or procurement specification, parts he
ultimate tensile strength greater than 200 ksi (or HRC 43), should.not be plated in
this specification.

6.1.1.1 Limitatiofs:

6.1.1.1.1 Tempe
which i
parts w
and ca
6.1.1.1.2 Plating
on inte
should
comple
holes €

6.1.1.2 Mechani
such as
cadmium

6.1.2 Type Il treg

N service reach a temperature of 450 °F4(232 °C) or higher or come in c(

Imium plated parts should not be-used in contact with titanium parts.

atures: Cadmium plating should not be used on parts for space applica

hich reach those temperatures. Cadmium plating should not be used o

of internal diameters: When process limitations will not allow cadmium
nal diameters that requijre-corrosion protection, an alternate method of

be specified in a drawing’or acquisition document. For example, it is diff
Hiameter for

te plating coveragesintareas beyond a hole depth of 2.5 times the hole
qual to, or smaller.than, 0.75 inch in diameter.

cal deposition: To avoid problems of hydrogen embrittlement on harden
hains and)springs, it may be helpful to use the mechanical deposition 1
plating.™(This process is covered in MIL-C-81562 and ASTM B696.)

itment: The prime purpose of chromate finishes (Type Il) on electrodep

on are intended
m deposition on
greater, should

he purchase

nt treated to an
hccordance with

ions or on parts

bntact with other
h titanium parts,

to be deposited

protection
icult to obtain

bd steel parts,
nethod of

bsited cadmium

platings is to retard or prevent the formation of white corrosion products on surfaces exposed to
stagnant water, high humidity atmospheres, salt water, marine atmospheres, or cyclic
condensation and drying. Type Il treatments are preferred for parts that will not subsequently be

completely

coated.

6.1.2.1 Type Il temperature limitations: Chromate treatments (Type Il) should not be used on plated parts
that will not be coated and which will be continuously exposed to temperatures in excess of
150 °F (66 °C) or intermittently exposed for short periods to temperatures of approximately
300 °F (149 °C) or more. However, these treatments may be used to prevent finger marking and
corrosion which may occur at room temperature during assembly and storage.
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6.1.2.2

6.1.3

6.1.4

6.1.5

6.2 Acquisition requirements:
Acquisition documents must specify the following:
a.

b.
c.

e N

Type Il handling precaution: Chromate treatments (Type II), which involve only dipping in
chemical solutions, normally require a sufficient period of drying, approximately 24 hours at 70 °F
to 90 °F (21 °C to 32 °C), to render the parts suitable for handling without damage to the coating
while in gelatinous forms; and it is important with such coatings that the workmanship be such
that the coating is not excessively damaged while wet. Type Il platings should be dry for 24
hours before painting.

Type Il tre

cadmium g

phosphate

Brightener

cadmium g

Tensile strength and hardness values: The heat treated material tensile strength apnd hardness
values as $pecified in this document represent the minimuniwalues specified in thge procurement
specificatign or end product drawing. They do not represent the values obtained ffom actual
hardness qr tensile testing of the component, or calculations of tensile strength based on actual
tested values and various stress areas.

Title, number, and date of the specification

Type and class required (see 1.2,73.2.9, and 3.3.1)
Issue of DODISS to be citediin‘the solicitation, and if required, the specific issue|of individual
documerits referenced (see.2.1 and 2.2)
When plating is to be applied and areas to be covered, if other than specified (s¢e 3.2.1, 3.2.4,
3.2.6 and 3.3.1)

Stress rejief treatmeént, if other than specified (see 3.2.2)

Cleaning| of steél;"if other than specified (see 3.2.3)

Underplgtingrequired, if other than specified (see 3.2.5)

Luster r;uired, if other than specified (see 3.2.7)

Hydrogen embrittlement relief treatment, if other than specified (see 3.2.8)
Type of chromate treatment required for conversion to Type I, if other than specified - for
example, colorless (see 3.2.9.1)

Type of phosphate treatment required for conversion to Type I, if other than specified (see
3.2.9.2)

Thickness of plating, if other than specified (see 3.3.1)

Lot Hydrogen Embrittlement testing if required (see 4.4.2) and sampling (see 4.4.2.3)
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6.2.1 The manufacturer of the parts should provide the plating facility with the following data:

6.3 Consideration of data requirements:

6.4

6.5

a. The minimum specified heat treated tensile strength or hardness of steel parts, see 6.1.5.

b. Heat treatment for stress relief, whether it has been performed or required, see 3.2.2.

c. Tensile

loads required for embrittlement relief test, if applicable, see 4.6.4.

The following data requirements should be considered when this specifications apy

lied on a

contract. The applicable Data Item Descriptions (DID’s) should be reviewegd\in conjiinction with the

specific acqyisition to ensure that only essential data are requested/praovided and th
tailored to reflect the requirements for the specific acquisition. To ensure correct co

application
prepared to ¢
for a DD For

Refe
The above D
5010.12-L, A
be researchd
Stress relief:
There is a ha
crack during
prior to clear

Reactivation

Surfaces of g

the data requirements, a Contract Data RequirementsiList (DD Form ]

ID’s were those cleared as of the date of this specification. The curren
cquisition Management Systems and Data Requirements Control List (
d to ensure that only current; cleared DID’s are cited on the DD Form 1

1.zard that hardenedyand tempered cold-worked or cold-straightened ste
cleaning and plating. Such parts should have a suitable heat treatmen
ing and plating*(see 3.2.2).

admium plating intended for conversion to Type Il and which have beco

At the DID’s are
htractual
1423) must be

btain the data, except where DOD FAR Supplement27.475-1 exempts fthe requirement
M 1423.
ence Paragraph DID Number DID Title

4411 DI-MISC-80653 Test Reports

issue of DOD
AMSDL), must
423.

el parts may
for stress relief

Mme passive as a

result of the

aking operation may be reactivated by brief immersion in dittte acid. ~or example, if

the chromating solution is acidified with sulfuric acid, then the reactivating solution should be 1 part
sulfuric acid (sp. gr. 1.83) by volume added to 99 parts water, or if the chromating solution is acidified
with hydrochloric acid, then the activating solution should be 1 part hydrochloric acid (sp. gr. 1.16) by
volume added to 99 parts water. The duration of immersion should be as brief as is consistent of the
nature of the work. For example, a perforated container of barrel-plated parts would be expected to
be reactivated in approximately 15 seconds and separately racked items in approximately 5
seconds. The surfaces should be reactivated as soon as possible following baking operation and
should be handled carefully to avoid contamination by dirt or grease.
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6.6

Toxicity:

Cadmium, because of its toxicity, should not be employed as a plating for any object intended for use
as a food container, cooking utensil, or for any object likely to come in contact with food. Cadmium
plated sheets and any other structural shapes which may be subjected to heat from welding, brazing
or soldering operations should be so labeled because of the danger from poisonous vapors during
operations.

6.6.1 Alternative|Coatings: Because of the hazards involved with cadmium use, altergatjve coatings

6.7

should be ¢onsidered when possible. The advantages and disadvantages of\subdtitution should
be carefully examined for each unique application. Some possible alternative coatings are:

Aluminum (vapor deposition) Zinc (electrodeposition; mechanical

Cd-Ti (electrodeposition) plating; diffusign)
Lead (electrodeposition) Zn-Cd (electrodeposition)
Nickel (electroless Zn-Ni (electrodeposition)
deposition) Acrylici(spray; brush)
Ni-Cd (electrodeposition) Epoxy: (spray; brush; electro-
Tin (mechanical plating; static spray)
electroless deposition) Fluorocarbons (dip; spray; electro-
Sn-Cd (electrodeposition; static spray; fuse)
mechanical plating) Nylon (fluidized bed; electrostatic
Sn-Ni (electrodeposition) spray; fuse)
Sn-Zn (electrodeposition; Polyester (electrostatic spray)
mechanical plating) Polyurethane (spray; brush)

Packaging limitations:

Cadmium plated articles should not be packed in non-ventilated containers, either tqgether or in
contact with plectrical equipment, because of the danger of deleterious effect on cadmium plating
from unstabl i e 10R- i i teaH oA, phenolic
resinous substances and others containing unsaturated carbon-to-carbon linkages, such as oil, paint
and impregnated paper, etc., cause an abnormal attack on cadmium by setting free, in the presence
of moisture, formic acid, butyric acid, etc. Corrosion of cadmium coatings and steel basis metal has
been noted when cadmium plated articles have been packaged in direct contact with container
materials such as wood or cardboard. Corrosion has been especially severe if the container
materials have become wet or have been stored under conditions of high humidity.
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