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Standard Specification for

Coatings of Cadmium-Tin Mechanically Deposited !

This standard is issued under the fixed designation B 635; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

€' Note—Updated warning note in 7.2 and added keywords editorially in August 2004.

1. Scope B 567 Test Method for Measurement of Coating Thickness

1.1 This specification covers the requirements for a coating _PY the Beta Backscatter Method _
that is a mixture of cadmium and tin mechanically deposited on B 571 Practice for Adhesion of Metallic Coatings
metal products. The coating is provided in various thicknesses B 602 Test Method for Attribute Sampling of Metallic and
up to and including 12 um. Inorganic Coatings . .
1.2 Mechanical deposition greatly reduces the risk of hy- B 697 Guide for Selection of Sampling Plans for Inspection
drogen embrittlement and is suitable for coating bores and _Of Electrodeposited Metallic and Inorganic Coatings
recesses in many parts that cannot be conveniently plated B 762 Test Method of Variables Sampling of Metallic and
electrolytically. (See Appendix X1.) Inorganic Coatings _ . .
1.3 This standard does not purport to address all of the E 87 Methods for Chemical Analysis of Lead, Tin, Anti-
safety concerns, if any, associated with its use. It is the _mony, and Their Alloys (Photometric Methods)
responsibility of the user of this standard to establish appro- E 396 Test Methods for Chemical Analysis of Cadmium
priate safety and health practices and determine the applica- F 1470 Guide for Fastener Sampling for Specified Mechani-

bility of regulatory limitations prior to useror specific hazards cal Properties and Performance Inspection

FED-STD-141 Paint, Varnish, Lacquer, and Related Mate-
2. Referenced Documents rials; Methods of Inspection, Sampling and Testing
2.1 ASTM Standards? 2.3 U.S. Military Standard:
B 117 Practice for Operating Salt Spray (Fog) Apparatus ~ MIL-L-7808J Lubricating Oil, Aircraft Turbine Engine,
B 183 Practice for Preparation of Low-Carbon Steel for ~ Synthetic Basé
Electroplating

B 201 Practice for Testing Chromate Coatings on Zinc an03' Classification ) ) ) B
Cadmium Surfaces 3.1 Classes—Cadmium-tin coatings are classified on the

B 242 Guide for Preparation of High-Carbon Steel forbasis of thickness, as follows:

Electroplating Class Minimum Thickness, pm
B 322 Guide for Cleaning Metals Prior to Electroplating v 1
B 487 Test Method for Measurement of Metal and Oxide 5 5

Coating Thicknesses by Microscopical Examination of a
Cross Section

B 499 Test Method for Measurement of Coating Thick-
nesses by the Magnetic Method: Nonmagnetic Coatings op
Magnetic Basis Metals

3.2 Types—Cadmium-tin coatings are identified by types on
the basis of supplementary treatment required, as follows:
3.2.1 Type As coated, without supplementary chromate
eatment (see X1.1).

3.2.2 Type I-With supplementary chromate treatment (see
X1.2).

1 This specification is under the jurisdiction of ASTM Committee B08 on
Metallic and Inorganic Coatings and is the direct responsibility of Subcommittee
B08.08.04 on Soft Metals.

Current edition approved Aug. 1, 2004. Published August 2004. Originally
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4. Ordering Information used to ensure conformance to the salt spray corrosion resistant
4.1 To make the application of this specification completeréduirements or to enhance the test results of the lead acetate

the purchaser needs to supply the following information to theSPot test (8.5.2).
supplier in the purchase order or other governing document: 9.3 Thickness

4.1.1 Class, including a maximum thickness, if appropriate, 5.3.1 The thickness of the coating everywhere on the
type, and need for supplemental lubricant (3.1, 3.2, angignificant surfaces shall be at least that of the specified class
5.2.4.2). as defined in 3.1.

4.1.2 Nature of substrate, for example, high-strength steel, 5.3.2 Significant surfaces are defined as those normally
need for stress-relief, and cleaning precautions to be followedlisible (directly or by reflection) that are essential to the
(5.2.2). appearance or serviceability of the article when assembled in

4.1.3 Significant surfaces (5.3). normal position; or which can be the source of corrosion

4.1.4 Requirements and methods of testing for one or morgroducts that deface visible surfaces on the assembled article.
of the following requirements: need for and type of testWhen necessary, the significant surfaces shall be indicated on
specimens (8.1), composition (8.2), thickness (8.4), adhesiothe drawing of the article, or by the provision of suitably
(8.6), and absence of hydrogen embrittlement and the waitingarked samples.

period prior to testing and testing loads (8.8) and lubricating Note 1—The thickness of mechanically-deposited coatings varies from

resistance (SZ?' . . o point-to-point on the surface of a product, characteristically tending to be
4-1-5 _Samp“.ng plan for each inspection -crlterlon and re+hicker on flat surfaces and thinner at exposed edges, sharp projections,
sponsibility for inspection, if necessary (Section 6 and Suppleshielded or recessed areas, interior corners and holes, with such thinner
mentary Requirement 31)_ areas often being exempted from thickness requirement.
4.1.6 Requirements for certified report of test results (Sec-

) 5.3.3 When significant surfaces are involved on which the
tion 10).

specified thickness of deposit cannot readily be controlled, the
, purchaser and manufacturer should recognize the necessity for
S>. Requirements either thicker or thinner deposits. For example, to reduce
5.1 Nature of Finisk—The coating shall be 45 to 75 mass % buildup in thread roots, holes, deep recesses, bases of angles,
cadmium, the remainder tin. and similar areas, the deposit thickness on the more accessible
5.2 Process surfaces will have to be reduced proportionately.
5.2.1 Stress Relief TreatmentAll steel parts that have _ _ . . e
Note 2—The coating thickness requirement of this specification is a

ultimate tensile strength of 1000 MPa and above and thartninimum requirement; that is, the coating thickness is required to equal or

ConFa'n t_enS|Ie Stresses_ caused _by maCh'nm_g’ grmdmgﬁzxceed the specified thickness everywhere on the significant surfaces.
straightening, or cold forming operation shall be given a stresgariation in the coating thickness from point to point on a coated article
relief heat treatment prior to cleaning and metal depositionis an inherent characteristic of mechanical deposition processes. There-
The temperature and time at temperature shall be#19%°C fore, the coating thickness will have to exceed the specified value at some
for a minimum d 3 h sothat maximum stress relief is obtained Points on the significant surfaces to ensure that the thickness equals or
without reducing the hardness below the specified minimum_exceeds the specified value at all points. Thus, in most cases, the average

. . coating thickness on an article will be greater than the specified value;
5.2.2 High-strength steels that have heavy oxide or SCaIﬁow much greater is largely determined by the shape of the article and the

shall be cleaned before application of the coating in accordancaracteristics of the deposition process. In addition, the average coating
with Guide B 242. In general, non-electrolytic alkaline, anodic-thickness on articles will vary from article to article within a production
alkaline, and some inhibited acid cleaners are preferred ttt. Therefore, if all of the articles in a production lot are to meet the
avoid the risk of producing hydrogen embrittlement from thethickness requirement, the average coating thickness for the production lot
cleaning procedure. as a thle will be greater than the average necessary to ensure that a
5.2.3 For preparation of low-carbon steels, see Practic?;'ngle article meets the requirement.
B 183. For cleaning, useful guidelines are also given in Guide 5.4 Adhesior—The cadmium-tin coating shall be suffi-
B 322. ciently adherent to the basis metal to pass the tests specified in
5.2.4 Supplementary Treatments 8.6.
5.2.4.1 Chromate treatment for Type Il shall be done in a 5.5 Corrosion Resistance
solution containing hexavalent chromium. This solution shall 551 The presence of corrosion products visible to the
produce a bright or semi-bright continuous, smooth, protectivginaided eye at normal reading distance at the end of the
film. This film may have a slight yellowish or iridescent color. specified test period as stated in Table 1 shall constitute failure,
The absence of color shall not be considered evidence of thexcept that corrosion products at the edges of specimens shall
absence of a Type Il film or as a basis for rejection of the partsaot constitute failure. Slight “wisps” of white corrosion, as

Only post treatments that contain salts that yield films containppposed to obvious accumulations, shall be acceptable.

ing hexavalent chromium are permitted as treatments for o o _
producing Type Il coatings. Note 3—The hours given in Table 1 are the minimums required to

5.2.4.2 Waxes, lacquers, or other organic coatings may b uarantee satisfactory performance. Longer periods before the appearance

. lubrici h f h houl white corrosion products and rust are possible, but salt spray resistance
used to improve lubricity, and the need for them should b%oes not vary in exact proportion with increased plating thickness. The

supplied in the purchase order or other governing documerours given for Type Il reflect the added protection of chromate treatments
(4.1.1). Such supplemental lubrication treatments shall not b@ithout requiring impractical testing periods.
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TABLE 1 Minimum Hours to Failure (White Corrosion and Red Rust for Cadmium-Tin Coatings on Iron and Steel) A
Type Class 12 Class 8 Class 5
White Corrosion Rust White Corrosion Rust White Corrosion Rust
| not applicable 144 not applicable 120 not applicable 60
Il 96 168 96 168 96 168

A Corrosion products are those visible to the unaided eye at normal reading distances after gentle washing to remove salt deposits.

5.5.2 There are no requirements for corrosion of base metafseceding the application of the finish. When desired, they must be
other than steels. specified on the purchase order (see 4.1.2).

Note 4—Mechanical deposition is exclusively a barrel-finishing pro- 6. Sampling

cess. It is recognized that mechanical deposition on parts may therefore 6.1 The purchaser and producer are urged to employ statis-
produce surfaces which have a different characteristic from those on parts__;

S : .
which are finished exclusively by racking. Similarly, corrosion testing of{ICaI procesg _ContrOI in the Coa“”g process. Properly per-
actual parts may produce different results from those on test panels. s4@rmed, statistical process control will assure coated products
spray requirements that are appropriate to indicate the technical quali9f satisfactory quality and will reduce the amount of accep-
with which a process is carried out may be impractical for acceptance ofance inspection. The sampling plan used for the inspection of
actual parts. In such cases the purchaser should indicate his requiremegife quality coated article shall be agreed upon between the
on the purchase order (see 4.1.4). purchaser and producer.

Nore 5—In many instances, there is no direct relation between the 1 1 \when a collection of coated articles (inspection lot,
results of an accelerated corrosion test and the resistance to corrosion in

other media, because several factors that influence the progress gfe 6'2) IS exam'ned for Co_mp“ance with the requwemgnts
corrosion, such as the formation of protective films, vary greatly with thePlaced on the articles, a relatively small number of the articles

conditions encountered. The results obtained in the test should no(sample) is selected at random and is inspected. The inspection
therefore, be regarded as a direct guide to the corrosion resistance of thet is then classified as complying with the requirements based
tested materials in all environments where these materials may be usegh the results of the inspection of the sample. The size of the
Also, performance of different materials in the test cannot always be takegamme and the criteria for compliance are determined by the
as a direct guide to the relative corrosion resistance of these materials Qpplication of statistics. The procedure is known as sampling

service. . . inspection. Test Method B 602, Guide B 697, and Test Method
5.6 Absence of Hydrogen EmbrittlementSteel springs and g 762 contain sampling plans that are designed for sampling
other high-strength steel parts subject to flexure shall be he'ﬁ‘\spection of coatings.

for a minimum of 48 h at room temperature after coating, 1.2 TestMethod B 602 contains four sampling plans, three
before being loaded, flexed, or used. Such parts shall be freg; yse with tests that are nondestructive and one when they are
from hydrogen embrittlement. When specified in the purchasgesiryctive. Test Method B 602 provides a default plan if one
order, freedom from embrittlement shall be determined by theg ¢ specified.

test specified herein (see 4.1.4 and 8.8). , 6.1.3 Guide B 697 provides a large number of plans and
5.7 Workmanship-The coating shall be uniform in appear- 4156 gives guidance in the selection of a plan. Guide B 697
ance and substantially free of blisters, pits, nodules, flaking a”ﬂrovides a default plan if one is not specified.
other defects that can adversely affect the function of the g1 4 Test Method B 762 can be used only for coating
poating. The coating shall cover all surfaces as stated in 5-$equirements that have a numerical limit, such as coating
including thread roots, thread peaks, corners, recesses, afiffckness. The test must yield a numeric value and certain
edges. The coating shall not be stained or discolored throughsasistical requirements must be met. Test Method B 762
out to an extent that would adversely affect appearance as @ntains several plans and also gives instructions for calculat-
functional requement. I_-|owever, su_pe_rflma_l staining that rjng plans to meet special needs. Test Method B 762 provides a
sults from rinsing or drying, and variations in color or luster yafqit plan if one is not specified.
shall not be cause for rejection. 6.1.5 Guide F 1470 can be used for fasteners such as
Note 6—The nature of the mechanical plating process is such thathternally threaded, externally threaded and nonthreaded fas-
coatings characteristically will not be as smooth or as bright as soméeners and washers. is guide provides for two plans: one
te d h Th d des for t I
electroplated coatings. designated the “detection process” and one designated the

5.8 Surface Defects-Defects and variations in appearance “Prevention process.” The purchaser and producer shall agree
in the coating that arise from surface conditions of the substraten the plan to be used.
(scratches, pores, roll marks, inclusions, etc.) and that persist in 6.2 An inspection lot shall be defined as a collection of
the finish despite the observance of good metal finishingoated articles that are the same kind, that have been produced
practices shall not be cause for rejection. to the same specification, that have been coated by a single
supplier at one time or approximately the same time, under

Note 7—Applied finishes generally perform better in service when the1as,sentially identical conditions, and that are submitted for
substrate over which they are applied is smooth and free of torn meta

inclusions, pores, and other defects. It is recommended that the specif’f\-CCeptance or rejection as a group.
cations covering the unfinished product provide limits for these defects. Ay
- ; . Hazards
metal finisher can often remove defects through special treatments, such ) . ) ) .
as grinding, polishing, abrasive blasting, chemical treatments, and elec- 7.1 Warning—Cadmium is toxic and must not be used in a

tropolishing. However, these are not normal in the treatment stepsoating for articles that can come into contact with food or
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beverages, or for dental or other equipment that can be inserteged if it can be demonstrated that the uncertainty of the

into the mouth. Consult appropriate agencies for regulations imeasurements with these methods is less than 10 %.

this connection. 8.4.1.1 The composition of the deposit shall be considered
7.2 Warning—Because of the toxicity of cadmium vapors when selecting standards for calibrating beta backscatter in-

and cadmium oxide fumes, cadmium-tin coated articles musstruments.

not be used at temperatures of 165°C and above. They must not8.4.2 The thickness of the coating shall be measured at the

be welded, spot-welded, soldered, or otherwise stronglyocation or locations on the significant surfaces of the product

heated, without adequate ventilation that will efficiently re- where the coating would be expected to be the thinnest or at

move all toxic fumes. (See X4.2.) such locations as specified on the purchase order (see 4.1.3 and
5.3.2).
8. Test Methods 8.4.3 Thickness measurements of Type Il deposits shall be

8.1 Test Specimens made after application of the supplementary treatment.

8.1.1 Test specimens may be used to represent the coatedNore 8—The process by which Type Il coatings are produced dissolves
articles in a test if the articles are of a size, shape, or materi@ small amount of the cadmium-tin. For this reason the thickness
that |S not Su|tab|e for the test, or |f |t |S preferred not to Submltrequlrement to be checked refers to the thickness of the depOSIt after the

. . ; plication of the Type Il coating.
articles to a destructive test because, for example’ the artIC|€§N0TE 9—The thickest chromate film (olive drab) is approximately 1.5

are eXpenSIVe or feW_' The permission or th_e requweme_'“ to uﬁﬁn thick® If this significantly affects the accuracy of the thickness
test specimens, their number, the material from which the¥neasuring method used (for example, Test Method B 567) the Type I
shall be made, and their shape and size shall be stated in theating should be removed from the test area. Removal should be done by
purchase order or other governing document. using a very mild abrasive (a paste of levigated alumina or magnesium
8.1.2 The test specimen shall duplicate those characteristi@ide rubbed on gently with the finger).
of the article that influence the property being tested, and it 8.5 Presence of Chromate
shall be processed with the article through those process steps8.5.1 Chromate conversion coatings of cadmium-tin both
that influence the property. have an essentially silvery-white appearance. In the absence of
8.1.2.1 The test specimen used to represent an article in andefinitive method for distinguishing a Type Il coating from a
adhesion, corrosion resistance, or appearance test shall kequer or other non-chromate film, the salt spray test shall be
made of the same material, shall be in the same metallurgicalsed to verify the presence of a Type Il coating, in terms of
condition, and shall have the same surface condition as thieours to white corrosion product.
article it represents. It shall be placed in the production lot of 8.5.2 Frequently, the presence of a chromate coating on a
and be processed along with the article it represents. product is tested for by a diphenyl carbazide test, and the
8.1.2.2 A test specimen used to represent an article in guality of the coating is assessed by a lead acetate test. The
coating thickness test shall be introduced into the process at thieliability of these tests has been questioned because the
point where the coating or coatings are applied and it shall beiphenyl carbazide test merely tests for the presence of
carried through all steps that have a bearing on the coatinghromate ions, which may or may not be in the form of a
thickness. coating, and because the lead acetate test will not distinguish
8.1.2.3 When a test specimen is used to represent a coatbdtween chromate and other kinds of coatings. Therefore, these
article in a thickness test, the specimen will not necessarilyests have value as controls of an in-house process but are of
have the same thickness and thickness distribution as the artidess value in the evaluation of a purchased product whose
unless the specimen and the article are of the same general siecessing is neither under the control nor the cognizance of
and shape. Therefore, before coated articles may be acceptdw@ purchaser. The lead acetate test is described in Practice
on the basis of a thickness test performed on test specimer8,201. The diphenyl carbazide test is described in Annex Al of
the relationship between the thickness on the specimen and tiieis specification.
thickness on the part shall be established. The criterion of 8.6 Adhesion—Adhesion of the cadmium-tin deposit to the
acceptance shall be that thickness on the specimen thhasis metal shall be tested in a manner that is consistent with
corresponds to the required thickness on the article. the service requirements of the coated article. The ability to
8.2 Compositior—Chemical composition of the cadmium- separate the coating from the substrate by peeling, as distinct
tin coating shall be determined when required on the purchaggom flaking caused by rupture of the deposit or of the base
order by procedures given in Methods E 87 or Test Method#netal, shall be evidence of failure. One of the following
E 396, or by other methods specified on the purchase order (s&&ethods for determining adhesion shall be used:
4.1.4) as long as they can determine composition to within the 8.6.1 The part shall be plastically deformed, if possible, to
desired limits. rupture as specified on the purchase order (see 4.1.4).

8.3 Workmanship-The quality of workmanship shall be ~ 8.6.2 The surface of the coated article shall be scraped or
determined by the unaided eye at normal reading distance. sheared with a sharp edge, knife, or razor blade through the
8.4 Thickness coating down to the basis metal and examined under 4

8.4.1 The thickness of the coating shall be determined bynagnification.
the microscopical method (Test Method B 487), the magnetic
method (TeSt Method B 499)1 or the beta backscatter method > Biestek and WebeElectrolytic and Chemical Conversion Coatingrtcullis
(Test Method B 567), as applicable. Other methods may beress, Redhill, Surrey, U.K., 1976.
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Note 10—There is no single satisfactory test for evaluating the 8.8.2 Parts that must conform to U.S. Government require-

adhesion of mechanically deposited coatings. Those given in 8.6 arghents shall be subjected to loading conditions described above
widely used; however, other tests may prove more applicable in specififfzor at least 200 h
e .

cases. Various qualitative methods are discussed in Practice B 571.
review of methods of measuring adhesion is given in Polleys, R. W., “The Note 11—It is recommended that tests for embrittlement involve
Adhesion Testing of Electroplated Coating$foceedings American  subjecting parts to the specified operating conditions for at least 100 h
Electroplaters’ Society, APAEA, Vol 50, 1963, p. 54. Application of except as noted in 8.8.2. The stress level induced by the test and the
pressure-sensitive tape to the coating is a method which may beaiting period prior to test depend upon many factors, such as shape of the
misleading. Metal particles adhering to the tape may only reflect rinsingart, carbon content of the steel, hardness of the part, and stress level in
technique. Distinctions must be made between superficial surface effectse. Parts with a tensile strength of over 1000 MPa for example, may
which will not adversely affect other requirements, and internal coatingrequire a 48-h waiting period; parts with lower tensile strength may
consolidation (cohesion), or adhesion to the basis metal or undercoatingequire less than a 24-h waiting period. High-carbon steel parts or those
8.7 Salt Spray Corrosion Resistance cold-worked or heat-treated to tensile strengths of 1450 MPa minimum,

. . where these parts will be subjected to a sustained load in use, may require
8.7.1 The 5% neutral salt spray (fog) test as defined Nesting at loads specified by the purchaser.

Practice B 117 shall be used.

8.7.2 If samples with Type Il coatings are to be examined. Rejection and Rehearing
both for white corrosion products and for rust, separate sets ,Of 9.1 Materials that fail to conform to the requirements of this
sampl_es shall be used to determ|r_1e the 96-h enpl p_omt for Wh_”?pecification may be rejected. Rejection shall be reported to the
corrosion and the 168-h end point for rust; this is to perm'tproducer or supplier promptly and in writing. In case of

exposure for the longer period without having to wash Speciyissatistaction with the results of a test, the producer or

Q;ré?iggrBeﬁl;mnatlon of white corrosion in accordance Wlthsupplier may make a claim for rehearing. Finishes that show

imperfections during subsequent manufacturing operations
8.7.3 Parts with Type Il supplementary chromate film shall P g q g op

may be rejected.
be aged at room temperature for 24 h before subjection to the y )

salt spray test. P
. . 10. rtification
8.7.4 Parts with coatings of wax, etc. shall not be used as0 Certificatio

samples for corrosion testing for conformance to the require- 10-1 The purchaser may require in the purchase order or
ments of 5.5. contract that the producer or supplier give to the purchaser

8.8 Absence of Hydrogen Embrittlement certificatipn th_at the f_ir_lish' was produced and tested in accor-
8.8.1 Coated parts to be tested for the absence of embrittié@ance with this specification and found to meet the require-
ment from cleaning shall be tested for brittle failure in ments. The purchager may similarly require that a report of the
accordance with a suitable method to be specified on théSt results be furnished (see 4.1.6).
purchase order (see 4.1.4). The description of the method shall
include the means of applying a load to the part, the stress drl- Keywords
load level to be applied, the duration of the test, and the waiting 11.1 alloy plating; cadmium tin alloy; chemical cadmium
time that must elapse between deposition of the cadmium-titin; corrosion resistant coatings; mechanical cadmium tin;
and testing or use of the part and the criterion of failure. mechanical plated coatings

SUPPLEMENTARY REQUIREMENTS

The following supplementary requirements shall apply only when specified by the purchaser as part
of the purchaser’s order or contract, and for all agencies of the United States Government.

S1. Responsibility for Inspection ture of 121+ 3°C for 24 h. Upon cooling to room temperature,

S1.1 The producer or supplier shall be responsible for th@arts or specimens shall be examined and compared with
performance of all inspection and test requirements specifiednexposed parts or specimens. The part or specimen shall then
herein (see 4.1.5). Except as otherwise specified in the contrag tested in accordance with FED-STD 141, Method 6223
or order, the producer or supplier may use his own or any othé.ﬂSing a mandrel whose diameter is 14 times the basis metal
suitable facilities for the performance of the inspection and testhickness. The time of test shall be 2 s.
requirements specified herein, unless disapproved by the pur-S2.2 Evaluation—After holding at 121°C and cooling to
chaser. The purchaser shall have the right to perform any of th@om temperature, the test pieces shall show no wrinkling,
inspections and tests set forth in this specification where sudhlistering, pitting, or other surface defects. Discoloration shall
inspections are deemed necessary to assure that materi@lt be cause for rejection. After performance of the deforma-

conforms to prescribed requirements. tion test (Method 6223), if the edge of the ruptured coating can
o _ ) be peeled back, or if separation of the coating from the basis
S2. Lubricating Oil Resistance metal can be seen at the point of rupture when examined at 4X

S2.1 Procedure—The coating shall withstand immersion in magnification, adhesion is not satisfactory due to poor resis-
diester lubricating oil conforming to MIL-L-7808 at a tempera- tance to lubricating oil.
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S2.3 Separate Specimendf separate specimens for lubri- alloy shall be of such composition and hardness that the
cating oil resistance tests are required, they shall be ferrouspecimen will withstand deformation without cracking or
alloy panels not less than 152 mm in length and 76 mm irfracture.
width and they shall be approximately 1 mm thick. The ferrous

ANNEX
(Mandatory Information)

Al. DIPHENYL CARBAZIDE TEST

Al.1 Hexavalent Chromium Test A1.2.3 Place a small piece of filter paper (3 Rron the
fpart to be tested, with the part at room temperature. Put two
drops of Formula A solution upon the filter paper and wait for
& to 3 min for color to develop. It will change to pink if
chemical chromium film exists.

Al.2.4 The test part may be warmed to about 65°C by a
hot-air blower. Then drop Formula A solution immediately on
fhe part to observe any change of color.

Al1.1.1 Dissolve 0.5 g of 1,5-diphenyl carbazide in a solven
mixture consisting of 20 mL of acetone and 20 mL of 95 %
ethanol by using, if necessary, a warm (50°C) water bath. Ad
to this a dilute phosphoric acid solution consisting of 20 mL of
water and 20 mL of phosphoric acid.

Al1.1.2 Place a drop on the surface to be tested. A pink t
purple color will indicate the presence of chromate anions.

o _ - Al1.3 Hexavalent or Trivalent Chromium Test
Note Al.1—The test solution is heat- and light-sensitive and must be

discarded when it discolors. A1.3.1 Splquns to dIStIngLI'ISh between tri- and hexavalent
chromium films are the following:
Al.2 Hexavalent and Trivalent Chromium Test Formula B
X . . i Part 1— Glacial acetic acid, mL 60
Al.2.1 An alternative test solution for either tri- or hexava- Dipheny! carbazide, mg 1
|ent Chromium is the fo”owing: Hydrochloric acid, concentrated, mL 15
Distilled or deionized water, mL 40
o o Formula A Part 2—  Sodium hypochlorite, 5 %, mL 10
Distilled or deionized water, mL 40 Hydrogen peroxide, 30 %, mL 5
Sodium hypochlorite, 5 %, mL 10 Distilled water, mL 40
Glacial acetic acid, mL 60 ) . .
Diphenyl carbazide, g 1 Al1.3.2 When Part 1 is applied to the part with hexavalent
Hydrochloric acid, concentrated, mL 15 chromium in accordance with the procedure mentioned in
Hydrogen peroxide, 30 %, mL 5

Al1.1.2, a change of color will be seen. On the other hand, Part

Al1.2.2 Add each component to the distilled water in thel will give no pink color when applied to a trivalent chromium
order given above. The solution may turn pink in the beginnindilm. To confirm the presence of a trivalent film, Part 1 solution
but the color will fade later. This solution may be stable for 2is combined with one or two drops of Part 2 solution. When a
weeks. trivalent film is present, a pink color will show.

APPENDIXES
(Nonmandatory Information)

X1. CHARACTERISTICS

X1.1 Cadmium-tin coatings excel in minimizing dissimilar appearance of the article that is desired by many consumers.
metals corrosion between coated articles and certain metals
with which they are in contact. Such metals, particularly the X1.2 In addition, in some environments and in salt spray
aluminum alloys, can produce a high electrical potential withtests, corrosion protection equivalent to cadmium coatings of a
the coated part. Cadmium-tin deposits are widely used tgiven thickness may be obtained with less thickness by use of
minimize corrosion in automotive lamp contacts. These deposa cadmium-tin coating. The use of less cadmium by the
its, when treated with Type Il coatings, give improved corro-substitution of cadmium-tin reduces pollution problems asso-
sion resistance over Type |, yet maintain the silvery metallicciated with cadmium.
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X2. PROCESS

X2.1 Mechanical deposition of cadmium-tin coatings X2.4.1 The metals to be deposited, in powder form, and
should consist in general, of all of the steps listed below, andnixed in the desired proportions.
in the sequence as shown: X2.4.2 Impact media, which may be glass or other sub-

) stances that are essentially inert to the chemicals of the
X2.2 Preparation of the surface of the parts to be coated, byenosition process. The function of this media is to aid in

chemical (generally acidic) procedure, to an extent that permitsqyiding mechanical forces to drive the metal powders onto
uniformly satisfactory results from subsequent steps. the substrate parts.

X2.4.3 A “promoter” or “accelerator” that aids in the
uniform deposition of the metal powders.
X2.4.4 A liquid medium, generally water.

X2.3 Deposition of a thin metal coating, where applicable,
by immersion in appropriate chemical solutions, without the
use of electric current for ferrous basis metals this thin coating

is generally copper. There are no thickness requirements for yo g Separation of the parts from the solid and liquid
this coating. media.

X2.4 Tumbling of the parts that have been treated in x5 g Rinsing.
accordance with X2.2 and X2.3 in a container with the
following: X2.7 Drying.

X3. SPECIFIC TYPES

X3.1 Type I (Plain Cadmium-Tin)s useful for lowest cost (yellow iridescent, olive drab, bronze, etc.) are used to delay
protection where early formation of white corrosion products isthe appearance of white or red corrosion products on the
not detrimental. It is also used for higher temperature applicacadmium-tin plated article. Mechanically deposited cadmium-
tions up to approximately 120°C, where the effectiveness ofin coatings typically do not show the characteristic yellow
chromates is greatly reduced. color of pure zinc or pure cadmium treated with a colored

X3.2 Type Il (Unleached ChromatesThe unleached chromate. Leached coatings are therefore unnecessary with this

chromates that on pure cadmium or pure zinc are colore@/ating.

X4. HYDROGEN EMBRITTLEMENT

X4.1 A major advantage of mechanical plating is that it X4.2 Because the mechanical cadmium-tin coatings of the
does not produce hydrogen embrittlement in hardened steebmpositions covered by this specification have their minimum
during the coating process. However, pronounced embrittlemelting point at 177°C, they may be heated to 165°C without
ment can be produced in certain cleaning processes. The milthnger of cadmium vapor, when this is desired for additional
degree of embrittlement that might result from following embrittlement relief. (See Section 7.)
proper procedures with cleaning methods permitted in this
specification normally is self-relieving within a day’s time at
room temperature.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).
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