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Standard Specification for

Steel Sheet, Electrolytic Zinc-Coated, for Light Coating

Weight [Mass] Applications *

This standard is issued under the fixed designation A 591/A 591M; 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 epsilon (€) indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope TABLE 1 Coating Class and Minimum Coating Limits Coating
Minimum Requirements Per Side

1.1 This specification covers zinc coatings produced by
electro-deposition for light coating weight [mass] applications : : : :
on steel sheet. This product is available in four zinc-coating _ ©0ating Coating Weight, Thickness,

Inch-Pound Units

designations which are listed in Table 1. For electrolytic Pesignation Name o2/t mis
zinc-c_oate(_j st_eel she_gt v_vith coating masses heavier than ;gi Imefrf:giate 8:8; 8:8;1
described in this specification, see Specification A 879. 407 Full 0.04 0.068
1.2 This product is intended for applications requiring some 80Z Double 0.08 0.136
degree of corrosion resistance with or without requirements for S| Units
formability, strength, paintability, or a combination thereof. Coating Coating Mass, Thickness,
The coating is used to provide some enhancement in corrosion Designation Name g/m? Hm
performance as compared to an uncoated product. It is not 03G Flash 3 0.42
intended to withstand outdoor exposure without chemical 222 '“t”g"jldiate 162 2-22
treating and painting. 24G Double 24 3.36

1.3 The steel sheet used as the substrate shall be a3
described in one of the following specifications, as specified in . T . .
the order: A 366/A 366M, A 569/A569M, A 570/A 570M. Iron and Steel Arthlgs Wlth Zinc or Zlnc-A]on Coatings
A 606, A 607, A 611, A620/A 620M, A 622/A 622M, A 659/ A 366/A 366M Specmcatlon_ for Commercial Steel (CS)
A659M, A 715, A 794, A 812/A 812M, A963/A 963M, and  Sheet, Carbon, (0.15 Maximum Percent) Cold-Rdlled
A 969/A 969M. A 5§8lA 568M Specification for Steel, Sheet, Carbon and
1.3.1 This coating process has essentially no effect on the High Strength, Low-Alloy, Hot-Rolled and Cold-Rolled,

base metal mechanical properties and can be used on any grade General Requirements for
or quality of hot or cold-rolled steel sheet. A 569/A 569M Specification for Steel, Carbon (0.15 Maxi-

1.4 For purposes of determining conformance with this Mum, Percent), Hot-Rolled Sheet and Strip Commetcial
specification, values shall be rounded to the nearest unit in the A 970/A 570M Specification for Steel, Sheet and Strip,
right-hand place of figures used in expressing the limiting  Carbon, Hot-Rolled, Structural Stéel _ _
values in accordance with the rounding method of Practice A 606 Specification for Steel, Sheet and Strip, High-
E 29. Strength, Low-AIon,.Hot—RoII('ad and .Cold-RoIIed with

1.5 The values stated in either inch-pound or SI units are to _ 'MProved Atmospheric Corrosion Resistahce .
be regarded separately as standard. Within the text, the Si units® 807 Specification for Steel, Sheet and Strip, High-
are shown in brackets. The values stated in each system are not Stréngth, Low-Alloy, Columbium or Vanadium, or Both,

: ) ; Hot-Rolled and Cold-Rollet
exact equivalents; therefore, each system must be used inde-
penden?ly of the other. 4 A 611 Specification for Structural Steel (SS), Sheet, Car-

bon, Cold-Rolled
2. Referenced Documents A 620/A 620M Specification for Drawing Steel (DS),
21 ASTM Standards: Sheet, Carbon, Cold-Rolléd

A 90/A 90M Test Method for Weight [Mass] of Coatingon A 622/A 622M Specification for Drawing Steel (DS),
Sheet, and Strip, Carbon, Hot-Rolfed
A 659/A 659M Specification for Commercial Steel (CS),
' This specification is under the jurisdiction of ASTM Committee A-5 on Sheet and Strip, Carbon (0.16 maximum to 0.25 Maximum
Metallic Coated Iron and Steel Products and is the direct responsibility of
Subcommittee A05.11 on Sheet Specifications.
Current edition approved May 10, 1998. Published December 1998. Originally

2
published as A 591 — 68. Last previous edition A 591 — 96. Annual Book of ASTM Standards, Vol 01.06.

3 Annual Book of ASTM Standards, Vol 01.03.
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i L}MHot-Rolleﬂ Drawing Steel (DDS), Extra Deep Drawing Steel (EDDS),

A 700 Practices for Packaging, Marking, and LoadingStructural Steel (SS), and High Strength-Low Alloy Steel
Methods for Steel Products for Domestic Shipment (HSLAS).

A 715 Specification for Steel Sheet and Strip, High- 4.2 The zinc coating is classified by thickness, coating
Strength, Low-Alloy, Hot-Rolled, and Steel Sheet, Cold- designation or coating name.
Rolled, High- Strength, Low-Alloy, with Improved Form- 4.3 Surface TreatmentsTreatments for the zinc-coated

ability® surface, when specified, are passivating chemical treatment, or
A 754/A 754M Test Method for Coating Weight [Mass] by phosphating treatment, either alone or in combination with
X-Ray Fluorescence oiling.

A 794 Specification for Commercial Steel (CS), Sheet (Car-

bon 0.16 % Maximum to 0.25% Maximum), Cold- 5. Ordering Information

Rollec? 5.1 Material shall be ordered to a decimal thickness for both
A 879 Specification for Steel Sheet, Zinc-Coated by thecoils and cut lengths. The thickness is the total of the base

Electrolytic Process for Applications Requiring Designa-metal and the coating.

tion of Coating Mass on Each Surf&ce 5.2 Orders for material under this specification shall include
A 902 Terminology Relating to Metallic Coated Steel Prod-the following, as required, to describe the required material:

ucts’ 5.2.1 Name of material (electrolytic zinc-coated steel sheet),
A 917 Specification for Steel Sheet, Coated by the Electro- 5.2.2 ASTM designation and year of issue (A 591— for

lytic Process for Applications Requiring Designation of theinch-pound units [A 591M—___ for SI units]),

Coating Mass on Each Surface (General Requirements) 5.2.3 ASTM designation of the specification for the steel
A 963/A 963M Specification for Deep Drawing Steel sheet substrate to which the zinc coating is applied, including

(DDS), Sheet, Carbon, Cold-Rolféd all necessary ordering information enumerated in that specifi-
A 969/A 969M Specification for Extra Deep Drawing cation, including the steel designation,
(EDDS), Steel, Sheet, Carbon, Cold-Rofled 5.2.4 Coating class,
B 504 Test Method for Measurement of Thickness of Me- 5.2.4.1 Type of surface treatment,
tallic Coatings by the Coulometric Methdd 5.2.5 Oiled or not oiled,
E 29 Practice for Using Significant Digits in Test Data to 5.2.6 Dimensions (including thickness, width, and length (if
Determine Conformance with Specificatiéns cut lengths),

3. Terminology 5.2.7 Coil size requirements (specify maximum outside
' diameter, acceptable inside diameter, and maximum weight),
3.1 Definitions—For definitions of general terms used in 523 Packaging requirements,

this standard, refer to Terminology A 902. 5.2.9 Certification, if required, and whether heat analysis,
3.2 Definitions of Terms Specific to This Standard: mechanical properties, and coating mass report is to be
3.2.1 surface treatmen—(1) a passivating chemical treat- fyrnished,

ment applied to zinc coated steel sheet to retard corrosion 5.2.10 Application (show part identification and descrip-

(storage stain) during shipment and storage, or (2) a phosion), and

phatized treatment to prepare the zinc coating for post painting. 5.2.11 Special requirements (if any).
3.2.1.1 Discussion—The inhibiting characteristics of the i i L o

passivating chemical treatment are limited; if a lot become%lNOTE 1—A typical ordering description in inch-pound units is as

et in shipment or storage it should be used or dried immedi: lows: Electrolytic zinc-coated steel sheet, to ASTM A 591— ; with
wetl P gel u u 1ed | Steel sheet substrate conforming to ASTM A 366, Commercial Steel; zinc

ately. coating designation 20Z (Intermediate Coating), not surface treated, not
3.2.1.2 Discussior—Passivating chemical treatment is oiled; 0.063 in. by 36 in. by coil; coil requirements — 56 in. max outer

sometimes undesirable because it may inhibit further processtameter, 24 in. inner diameter, 20 000 Ib max; for painted school locker

ing such as phosphatizing or painting. panels. A typical ordering description in Sl units is as follows: Electrolytic

3.2.2 oiling, n—a coating applied to zinc-coated steel sheeginc-coated steel sheet to ASTM A 591M— ; with steel sheet substrate
. e . . conforming to ASTM A 366M, Commercial Steel; zinc coating designa-
alone or in addition to chemical treatment for further pl’Ot(:"cum.ﬁ'tion 06G (Intermediate Coating), not surface treated, not oiled; 1.00 mm

against the onset of storage corrosion; the oil coating i$,minal by 900 mm by coil; coil requirements — 1500 mm max outer
intended as a corrosion inhibitor only and not as a rolling Ofgiameter, 609.6 mm inner diameter, 10 000 kg max; for painted school

drawing lubricant. locker panels.
3.2.2.1 Discussion—Electrolytic zinc-coated steel sheet is ) )
not normally produced with oiling. 6. Coating Properties
. 6.1 Coating weight [mass] shall conform to the require-
4. Classification ments as given in Table 1. The weight [mass] of the coating is

4.1 The steel base metal is classified by steel sheet desigre single spot value on each surface of the sheet inoz/ft
nation as Commercial Steel (CS), Drawing Steel (DS), Deefg/m?].
6.2 Coating Mass and Thickness Tests
6.2.1 The weigh-strip-weigh method (see Test Method
4 | Book of ASTM Standards, Vol 01.05. . . ) .
522232 Sggk 3f //:sm ngd;dzj 33, 02.02. A 90/A 90M) is a dgstrucuve test that determines coating mass
& Annual Book of ASTM Standards, Vol 14.02. by measuring the difference in weight [mass] between a coated
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i -/andm (uncoated) sample. If one surface is protected 6.4.4 Coating bend test specimens shall be 2 to 4 in. [50 to

suitably during the initial stripping, coating mass can bel00-mm] wide. The specimen shall be cut not less than 2 in.
determined for each surface independently. Conversion of this0 mm] from the edge of the test sheet.
coating mass to coating thickness is possible only if the density 6.4.5 Electrolytic zinc coatings are usually tightly adherent
of the coating is known precisely. even when used for dificult forming operations; however,
6.2.2 Coating thickness measurements by X-ray fluorespowdering or flaking can occur if the material is severely
cence (see Test Method A 754) is a nondestructive test thdbrmed or “coined” during fabrication.
determines coating mass by converting X-ray fluorescenc Di . o L
; . . .. Dimensions and Permissible Variations
measurements to coating mass values. This method is readily i . . T
adaptable to the continuous monitoring of coating mass during 7-1 Material furnished under this specification shall meet all
coating. Thus modern electroplating facilities are frequentlyaPplicable requirements of the current edition of Specification
equipped with X-ray fluorescence gages that provide feedbach 568/A 568M for the steel designation specified, unless
to control the coating mass. These devices are permitted for u§gherwise specified herein.
as a basis for determining suitability for shipment provided thag - certification
they have been calibrated properly. . 8.1 When required by the purchase order, a certificate of
6.2.3 Measurement by Coulometric method (see Tes}:ompliance or a test report, or both, shall be furnished to the
Method B 504) is a destructive test that determines coatin ' '

mass and or thickness electrochemically. The method is rap%urchaser. o . . -
: . . S 8.1.1 The certificate of compliance shall include a certifica-
and versatile for light coating mass applications.

tion that the product has been manufactured and tested in
6.2.4 The referee method to be used shall be as agreed upon ; ) A
accordance with the requirements of the product specification,
between the producer and the consumer. In the absence of SUShd that the test results conform to the requirements of that
agreement, Test Method A 90/A 90M shall be used as the ~ ..~ . q
referee method specification.
Lo . . . 8.1.2 The test report shall show the heat analysis and the
6.2.5 Estimate the coating thickness from the coatin . e 9
. . . . N esults of all tests required by the product specification and the
weight [mass] by using the following relationships:

: . ! der.
6.2.5.1 Inch-Pound Units-1 oz/f€ coating weight= 1.7  °" . .
mils coating thickness; 1 mil coating thickr?essog.159 o7/ 8.1.3 These documents shall provide information necessary

. ; to identify the product represented; for example, the manufac-
coating weight turer's name or brand, ASTM specification, coating designa-
6.2.5.2 S| Units—1 g/m coating mass= 0.14 um coating ! P ! 9 9

. ) i . . tion, grade (when required), ordered thickness, width, length (if
thickness; 1 um coating t.h|cknes‘s?.14 g/nt coating mass. cut length), and unit identification (heat number, coil number,
6.3 Coating Mass Test:

6.3.1 One test specimen shall be taken from the lift of CUtet%"l).A. A signature is not required. However, the certification
lengths or coils such that no portion of the specimen is closer, ~"™ 9 L requ : S -
: . documents shall clearly identify the organization submitting
than 1 in. [25 mm] to the edge of the as-received sheet. : : . . .
the information. Notwithstanding the absence of a signature,

6.4 Coating Bend Test: the organization submitting the documents is responsible for
6.4.1 For all steel sheets other than Structural (physical) an 9 . 9! P
e accuracy of the information.

High Strength Low-Alloy, the coated sheet shall be capable o 8.2 The furnishing of a certificate of compliance or test

being bent 180° flat on itself (Ot) in any direction without : .
flaking of the coating on the outside of the bend only. Flakingr8port' or both, shall not resrict '_che right of the purchaser to
sample and test the product furnished.

of the coating within¥s in. [6 mm] of the edge of the bend
specimen shall not be a cause for rejection. 9. Packaging and Package Marking

shall be capable of being bent through 180° in any directiorys |isted in the latest revision of Practices A 700.

Flaking of coating withira in. [6 mm)] of the edge of the bend ,iher than as described in 9.1.

specimen shall not be cause for rejection. The ratio of the bend 9 2 As a minimum requirement, the material shall be

diameter to the thickness of the specimen for Structural stegentified by having the manufacturer's name, ASTM designa-
shall be as outlined in the Bend Test Requirements table gfon, weight, purchaser’s order number, and material identifi-

Specification A 611. cation legibly shown on a tag attached to each coil or shipped
6.4.3 For High Strength Low-Alloy Steel sheets, the bendpjt.

test specimens shall be capable of being bent according to the

provisions of Appendix X1 of Specification A 607 without 10. Keywords

flaking of the coating on the outside of the bend only. Flaking 10.1 coatings, metallic; coating zinc; steel products, elec-
of coating within %2 in. [6 mm] of the edge of the bend trodeposited coatings; steel sheet, zinc coated (electrolytic
specimen shall not be cause for rejection. process); corrosion, steel; zinc coatings
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‘ — The American Society for Testing and Materials 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 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, 100 Barr Harbor Drive, West Conshohocken, PA 19428.



