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QH”) Designation: A 428/A 428M — 95

Standard Test Method for
Weight [Mass] of Coating on Aluminum-Coated Iron or Steel
Articles *

This standard is issued under the fixed designation A 428/A 428M; 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 epsilonej indicates an editorial change since the last revision or reapproval.

1. Scope Determine the Precision of Test Meth8ds

1.1 This test method covers procedures for determining thg Significance and Use
weight [mass] of coating on aluminum-coated iron or steel™ ) )
sheets and wire, and on other aluminum-coated iron and steel 3-1 This test method provides a standard method of deter-
articles. mining the weight [mass] of coating for comparison with
1.2 The final results determined by this test method shall béPecification requirements. A coating of aluminum on iron or
expressed in inch-pound units or S| units, depending on thateel a_rtlcles_ prowdes_ protecthr] agamst corrosion by forming
units used in the material specification to which the results ar@ relatively inert barrier. Specifications for aluminum-coated
to be compared. Certain portions of the procedure involvin rticles occaS|or_1aIIy provide for different classes (We|ghts)
determination of specimen weight [mass] have traditionallyimasses] of coating so that the purchaser can select the coating
been performed in Sl units, and corresponding inch-pound’€ight [mass] most suited to his needs. The heavier coating
units are not included. will provide greater protection against mechanical damage
1.3 In this test method, the quantity of material is describegvhich may break the coating.
in terms of weight [mass]. Weight is the force describing the, Reagents
gravitation attraction of the earth on a quantity of material. In ) )
general usage on the surface of the earth, mass of an unknown-1 Purity of Reagents-Reagent grade chemicals shall be
quantity is determined by comparing with a known quantityused in all tests. Unless otherwise indicated, it is intended that
(either directly or indirectly and ignoring the buoyancy of the all reagents s_haII conform to the speC|f|pat|ons of the Commlt—
air) as indicated by the attraction of the earth’s gravity, thud€® On Analytical Reagents of the American Chemical Society,
weight is actually determined. See Appendix X1 of Terminol-Where SUCh Speqlflflatlpns are avqlla‘b@ther grades may pe
ogy E 12 for further discussion of weight and mass. used, provided it is first ascertained that the reagent is of
1.4 This standard does not purport to address all of thesufficiently high purity tq pe_rmlt its use without lessening the
safety concerns, if any, associated with its use. It is théccuracy of the determination. _
responsibility of the user of this standard to establish appro- 4-2 Purity of Water—Water used in preparation of reagent
priate safety and health practices and determine the applicaS0!utions shall conform to Specification D 1193, Type IV or

bility of regulatory limitations prior to useFor a specific Peter _ _ o
precautionary statement, see Note 1. 4.3 Antimony Trichloride Solution-Dissolve 200 g of an-
' timony trichloride (SbCJ) in 1000 mL of concentrated hydro-
2. Referenced Documents chloric acid (HCI, sp gr 1.19) without heating.
21 ASTM Standards: 4.4 Hydrochloric Acid (sp gr 1.19)—Concentrated hydro-
D 1193 Specification for Reagent Water chloric acid (HCI). _ . _
E 12 Terminology Relating to Density and Specific Gravity 4-5 Sodium Hydroxide Solutio(20 %)—Dissolve 20 parts
of Solids, Liquids, and Gases by weight [mass] of sodium hydroxide (NaOH) in 80 parts of
E 29 Practice for Using Significant Digits in Test Data to Water. , o
Determine Conformance With Specificatiéns 4.6 Stannous Chloride SolutierDissolve 100 g of stan-

E 691 Practice for Conducting an Interlaboratory Study to0Us chloride (SnGI2H,0 in 1000 mL of concentrated hydro-
chloric acid (HCI, sp gr 1.19) without heating. Add a few

1 This test method is under the jurisdiction of ASTM Committee A-5 on
Metallic-Coated Iron and Steel Productsand is the direct responsibility of Subcom- s Annual Book of ASTM Standardol 14.02
mIttcejrr’:\aa?.ggitoign'vl:;g?g\?ezfCT)?:tStTg' 1995. Published December 1995. Originall GRgagent _Chemical;, American Chemical Society Specifigati@)rmerican
published as A 428 — 58 T. Last bre\;ious édition A 428 <89 ' %hemical Society, Washington, DC. For suggestions on the testing of reagents not

2 ppnual Book of ASTM Standardéol 11.01 listed ‘by the American Chemical Society, sAmalar _Standards for Laboratory

3 Annual Book of ASTM Standardol 15‘05' Chemicals BDH Ltd., Poole, Dorset, U.K., and thenited States Pharmacopeia

2 > - and National FormularyU.S. Pharmaceutical Convention, Inc. (USPC), Rockville,

Annual Book of ASTM Standardgols 02.03 and14.02. MD
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granules of reagent grade tin. specimens may be immersed simultaneously provided all
Note 1—Warning: Small amounts of the poisonous gas stibine (§bH surfaces a.re freely exposed to the solution. Remc_)ve specimens
may be evolved during the stripping process using the hydrochlorié‘rc_)m solution and scrub all surfaces under running tap Wate.r
acid-antimony trichloride-stannous chloride method. Hydrochloric acidWith @ clean cellulose sponge to remove the loose deposit
fumes are present, and hydrogen gas is evolved in the stripping proced@rmed in the NaOH solution. Rather vigorous scrubbing may
Therefore, the test should be performed under conditions of adequatge necessary for some types of coating, but abrasive materials
ventilation. A fume hood is recommended for large numbers of samples oghould not be used to remove the deposit. Blot with a towel to
m:ire the test is to be carried out frequently over extended periods qfemove most of the water (Note 4) and immerse each specimen
' singly for not more tha 3 s in HCI atroom temperature.
5. Sampling Remove, scrub again under running tap water with a sponge,
5.1 Aluminum-Coated SheetsSamples for weight-of- and reimmerse in the hot NaOH solution for not more than a

coating [mass-of-coating] determination shall be secured a_taew min_uteg or until action agajn ceases. Repeat this cycle until
designated in the appropriate specification. Test specimerf@mersion in HCI shows no visible reaction (Note 5). One to
shall have a minimum area of 3 #{2000 mn¥] of sheet, but three or more cycles may be required, depending on the type

preferably approximately 5 #3300 mn?] of sheet. and weight of coating. After the final immersion in the NaOH
and HCI solutions, scrub as before, dry thoroughly, and

Note 2—For convenience in calculating test results in inch-pounddetermine the weight [mass] of each specimen to the nearest
units, the specimen should have an area of 5.G%ihsheet (2.25- 0.01 0.01 g

in. square or 2.54- 0.01 in. in diameter). The weight [mass] of coating

in grams on a specimen of that area is numerically equal to the weight Note 3—This temperature is not critical, but the solution should be

[mass] of coating in ounces per square foot of sheet. For results to bieeld several degrees below the boiling point (approximately 105°C) to

reported in Sl units, the specimen should have an area of 3330ahm prevent excessive foaming during the firstimmersion. The beaker used for

sheet (57.7+ 0.1 mm square or 65.x 0.1 mm in diameter). heating the solution and immersing the specimens should be less than half
5.2 Aluminum-Coated Wire-Samples shall be secured as full Qf solutiog to avoid the danger of foaming over when the specimens

. . . o . e immersed.

deSIQ.nated in the approprlate specification. The speC|mer_1 8fNOTE 4—Most of the water should be removed to prevent dilution of

aluminum-coated wire may be of any length over 12 in.je Hc, as dilute HCI will attack the base metal to a greater extent than

(approximately 300 mm), but preferably about 24 in. (approXi-concentrated HCI.

mately 600 mm). Where a continuous length is not available, Note 5—It is sometimes difficult to determine the point at which all of

shorter lengths totaling over 12 in., but preferably about 24 in.the alloy layer has been removed, when stripping silicon-free coatings. If

shall be used. Since the density of the steel is known (0.28@ doubt, determine the weight [mass] of the specimen (after scrubbing

in 3 i = and drying) and then put it through one additional stripping cycle. Loss in
:zggth %:( nggnl;g;n%) it is not necessary to use a specific weight [mass] due to the additional cycle will be of the order of 0.005 g

. . on a 2.25-in. [57.2-mm] square sheet specimen, if all the coating had been
5.3 Aluminum-Coated Articles Other Than Sheet or WAre  remoyed before the extra cycle.

Samples for weight [mass] of coating determination shall be 6
secured as designated in the appropriate specification. Exce@};\I
as otherwise provided, the specimens should have a minimume
area of 3 'r.‘z' [1935 mnf] Of. aluminum-coated surface_. For mL of antimony trichloride solution and 100 mL of stannous
very.small items, several pieces may have to be stripped ©hioride solution (Note 6). Allow the specimen to remain
Ob;aénltr}ﬁ THQ'T;; a(;?atlhreaded articles. such as bolts ani mersed until the evolution of hydrogen has ceased. Action
= L ' . ill stop after 1 to 4 min, or somewhat longer, depending on
SCIews, the determlnatlon shall be made on a portion of thﬁm thickness and silicon content of the coating. A fresh
article that does not include any thread. solution must be used for each test (Note 7). The temperature
6. Procedure of the stripping solution should not exceed 38°C. After
6.1 Stripping of the aluminum coating from the specimensstripping, wash the specimen and scrub it with a soft cloth,
may be done using the sodium hydroxide-hydrochloric acidising a small amount of abrasive cleansing powder if neces-
method or the hydrochloric acid-antimony trichloride-stannoussary. Rinse, and dry with an absorbent cloth or paper. Again
chloride method. determine the weight [mass] of the specimens to the nearest
6.2 Clean the specimens immediately before determining.01 g.
the weight [mass] by washing in petroleum ether or other Note 6—Mix the antimony trichloride and stannous chloride solutions

.5 Hydrochloric Acid-Antimony Trichloride-Stannous
oride Method—After determining the weight [mass], im-
rse each specimen singly in a solution made by mixing 100

suitable solvent, and dry thoroughly. together as needed.
6.3 Determine the weight [mass] of the specimens individu- Note 7—Very heavy coatings may show residual coating after all
ally to the nearest 0.01 g. action has stopped. If on examination after stripping, any coating still

6.4 Sodium Hydroxide-Hydrochloric Acid MetheeHeat remains, repeat the immersion step using fresh solution.
the NaOH solution to approximately 90°C (Note 3) and 6.6 Sheet SpecimensDetermine the area of sheet (one
immerse each specimen in the hot solution until the strongurface) to the nearest 0.0135 mn¥]. If specimens were
reaction ceases. With silicon-free coatings, gas may be evolvaatepared to the dimensions as provided in Note 2, they shall be
for considerable time, but the specimens should not be left ipresumed to have an area of 5.0& {i8330 mnf]. When it is
the solution for more than a few minutes. Longer immersionnot possible to determine the area accurately, as in specimens
inhibits the removal of coating during subsequent dips. Severdtom corrugated sheets, determine the av%@mge
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