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INTERNATIONAL

Standard Specification for

Zinc—Coated (Galvanized) Carbon Steel Wire!

Thisstandardisi ssuedunderthefixeddesi gnationA 641/A 641M ;thenumberi mmedi atel yfol | owingthedesi gnati oni ndi catestheyear
of original adoptionor,inthecaseof revision, theyear of lastrevision.Anumberinparenthesesi ndi catestheyear of | astreapproval .
Asuperscriptepsilon(  ¢)indicatesaneditoria changesincethelastrevisionorreapproval.

Thisstandardhasbeenapprovedfor usebyagenciesoftheDepartment of Defense.

1. Scope*

1.1 Thisspecificationcoverssoft,medium,andhardtemper
zinc-coated(gal vanized) carbonsteel wireincoil sforgeneral
use.

1.2 The supplementary requirements of this specification
coverzinc-coatedwel ghts[ masses] fornail s, staples,andwire
fromwhichnailsandstaplesarecutandformed.

1.3 This specification is applicable to orders in either
inch-pound units(asA641) or Sl units(asA641M). Values
statedineitherinch-poundunitsor Sl unitsaretoberegarded
separately asthe standard. Within thetext, the Sl unitsare
showninbrackets. Theval uesstatedi nthetwosystemsarenot
exact equivalents; therefore, each system shall beusedinde-
pendent of theother, without combiningval uesinany way.

1.4 This specification and some referenced specifications
areexpressed in both inch-pound and Sl units. If the order
specifies the applicable “M” specification designation, the
productshall befurnishedto Sl units.

1.5 The text of this specification references notes and
footnoteswhichprovideexplanatorymaterial. Thesenotesand
footnotes(excludingthoseintablesandfigures) shall not be
consideredasrequirementsof thespecification.

2. Referenced Documents

2.1 ASTMSandards: 2

A90/A90M TestM ethodforWeight[ M ass] of Coatingon
Ironand Steel ArticleswithZincor Zinc-Alloy Coatings

A700 Practices for Packaging, Marking, and Loading
M ethodsfor Steel Productsfor Shipment

A902 TerminologyRel atingtoM etal licCoatedSteel Prod-
ucts

B 6 SpecificationforZinc

E 8 TestMethodsforTensionTestingof MetallicM aterials

1 This specification is under the jurisdiction of ASTM Committee AO5 on
Metallic-Coated Iron and Steel Products and is the direct responsibility of
SubcommitteeA05.120nWireSpecifications.

Current edition approved Jan. 1, 2009. Published January 2009. Originally
approvedin1992. L ast previouseditionapprovedin2003asA 641/A641M-03.

2 For referenced ASTM standards, visittheASTM website, www.astm.org, or

contactA STM Customer Serviceat service@astm.org. For Annual Bookof ASTM

Standards volumeinformation,refertothestandard’ sDocumentSummary pageon
theASTM website.

E 29 Practicefor Using Significant Digitsin Test Datato
DetermineConformancewith Specifications

3. Terminology

3.1 Definitions—Fordefinitionsof termsusedinthi sspeci-
fication, refertoTerminol ogy A902.

4, Classification

4.1 Temper—Thewireisclassifiedwithregardtomechani-
cal propertiesby temper, whichisrelated totensilestrength
and stiffness. Thetemper designationsaresoft, medium, and
hard.

4.2 ZincCoating —Zinccoatingonthewireisclassifiedin
anumber of classes(Class1,2,3,0rA,4,B,5,C(seeTable
1,Table2, Table3,andTableS1.1))andas" regularcoating.”

Note 1—Class 2 coating has been eliminated sinceit isno longer
generallyspecifiedbyusersexceptfornail s,stapl es,andwirefromwhich
nailsandstaplesarecut andformed, aspresentedinthe Supplementary
Requirements.

5. Orderinglnformation

5.1 Ordersformaterial underthi sspecificationshallinclude
thefollowinginformation:

5.1.1 Quantity (weight[mass]),

5.1.2 Coatedwirediameter,

5.1.3 Intendeduse, whenthewireistobeusedfor nail sor
stapl es(seeSupplementary Requirement S1),

5.1.4 Classof coating(seeTablel, Table2, or Table3(or
TableS1.1whenapplicable)),

5.1.5 Temper (soft, medium, or hard) (Table4or Table5),

5.1.6 ASTM designationandyear of issueasA641—
forinch-poundunits,orA641M-___ for Sl units.

5.1.7 Supplementary Requirements(if required).

Note 2—A typical ordering description (inch-pound units) isasfol-
lows:500001b,0.120in.,zinc-coatedwire, Class1coating, softtemper
in1500-bcoilsontubular carrierstoASTMA641— .

Note 3—Atypical orderingdescription(Slunits)isasfollows: 50000
kg, 3.00mm.,zinc-coatedwire, Class1coating, softtemperin1000—kg
coilsontubular carrierstoASTMAG641IM—____.

6. Materialsand M anufacture

6.1 Thesteelfromwhi chthewire sproducedshal Ibemade
by any commercially accepted steel makingprocess.

* ASummary of Changessectionappear sat theend of thisstandar d.
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TABLE 1 Minimum Weight [Mass] of Zinc per Unit Area of Uncoated Wire Surface (Inch-Pound Units)

R LA Class3orACoating, Class4Coating, ClassBCoating, Class5Coating, ClassCCoating,
WireDiameterin. Class1 0z/f2 0zlf? 0zlf? ozlft ozlft2
0.035 0.15 0.45 n/a 0.90 n/a 1.35
0.041 0.15 0.50 n/a 1.00 n/a 1.50
0.048 0.15 0.55 n/a 1.10 n/a 1.65
0.054 0.20 0.60 n/a 1.20 n/a 1.80
0.062 0.20 0.65 n/a 1.20 n/a 1.80
0.072 0.20 0.65 n/a 1.20 n/a 1.80
0.076 0.25 0.70 1.20 1.40 2.00 2.10
0.080 0.25 0.70 1.20 1.40 2.00 2.10
0.092 0.28 0.75 1.20 1.50 2.00 2.25
0.099 0.28 0.80 1.20 1.60 2.00 2.40
0.106 0.30 0.80 1.20 1.60 2.00 2.40
0.120 0.30 0.85 1.20 1.70 2.00 2.55
0.135 0.30 0.85 1.20 1.70 2.00 2.55
0.148 0.35 0.90 1.20 1.80 2.00 2.70
0.162 0.35 0.90 1.20 1.80 2.00 2.70
0.177 0.44 0.90 1.20 1.80 2.00 2.70
0.192 0.50 1.00 1.20 2.00 2.00 3.00
0.207 0.53 1.00 1.20 2.00 2.00 3.00
andlarger

ACoatingweights[mass]fordiametersotherthanthoseshowninTable 1arethe coatingweights[mass]forthenextsmallerdiameter.

TABLE 2 Minimum Weight [Mass] of Zinc per Unit Area of
Uncoated Wire Surface (S| Units)

WireDiameter,mm Class1Coating,g/m

2

0.20tounder0.25 20
0.25tounder0.40 25
0.40tounder0.50 30
0.50tounder0.60 35
0.60tounder0.80 40
0.80tounder1.10 45
1.10tounder1.50 55
1.50tounder1.90 65
1.90tounder2.30 75
2.30tounder3.20 85
3.20tounder4.00 100
4.00tounder4.90 115
4.90tounder5.90 150
5.90andover 190

6.2 The slab zinc when used shall be any grade of zinc
conformingto SpecificationB6.

7. Mechanical Properties

7.1 Thezinc-coatedwire, asrepresented by thetest speci-
mens tested in accordance with Test Methods E 8, shall
conform to the tensile strength requirements prescribed in
Table4orTable5

7.2 Test specimens found to contain aweld or obvious
imperfections shall be discarded and another test specimen
obtai nedtoverify conformancetothetensilestrengthrequire-
ments.

8. PermissibleVariations

8.1 Thepermissiblevariationindiameterofthezinc-coated
wire as represented by the test specimens shall meet the
requirementsshowninTable6or Table7.

9. Weight [M ass] of Coating

9.1 Thezinc-coatedwire, asrepresented by thetest speci-
menstestedinaccordancewithSection12andTestM ethodA
90/A90M ,shall conformtotherequirementsof Tablel, Table
2, or Table3forminimumweight][ mass] of zinccoatingofthe

classspecified. Individual resultsnot morethan 10% bel ow
theminimumvaluesspecifiedinTablel, Table2, or Table3
arealowed, if theaverageof at least two samplesfromthe
same coil are equal to or greater than the minimum value
specifiedinTablel, Table2, or Table3.

9.2 Zinc-coated wire produced as “regular coating” shall
havetheful lsurfacecoveredwithzinc,buttherel snospecified
minimumwei ght of coating.

10. Adherenceof Coating

10.1 Thezinc-coatedwireasrepresented by thetest speci-

mensshall becapabl eof beingwrappedinaclosehelixata
rate not exceeding 15 turng/min around a cylindrical steel
mandrel havingadiameterasprescribedinTable8or Table9
withoutcrackingor flakingthezinccoatingtosuchanextent
thatanyzinccanberemovedbyrubbingwiththebarefingers.
L oosening or detachment during theadhesi ontest of superfi-
cial,small particlesof zincformedbymechanical polishingof
the surface of the zinc-coated wire shall not be considered
causeforrejection.

11. Wor kmanship, Finish,andAppearance

11.1 Thezinc-coatedwireshallbefreeofdivers,scale,and
other imperfections not consistent with good commercial
practice. The coating shall be continuous and reasonably
uniform. To ensure large continuous length coils, weldsare
permittedinthefinishedwire.

12. Number of Testsand Retests

12.1 Thenumber of test specimenstakenfromtheendsof
coilsduringproductiontoensurecompliancewithSections?,
8,9,and 10vary withthequality control proceduresandthe
manufacturingfacilitiesof eachmanufacturer butisgenerally
not lessthan 10% of thecoilsproduced. For thepurposeof
final product testing, one specimen from every ten coilsor
fractionthereofinal otshal | besel ectedatrandomoratotal of
sevenspecimens, whicheverisless.

12.2 Awiresampleof sufficientlength, approximately 4ft
[1.2m],shall becutfromeither end of eachcoil selectedfor
testsdescribedin Sections7,8,9,and 10.
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TABLE 3 Minimum Weight [Mass] of Zinc per Unit Area of Uncoated Wire Surface (Sl Units)

Diameter, mmA” Class 3 or A Coating, g/m?

Class 4 Coating, g/m?

Class B Coating g/m? Class 5 Coating, g/m?  Class C Coating g/m?

0.90 137 n/a
1.00 153 n/a
1.20 168 n/a
1.40 183 n/a
1.60 198 n/a
1.80 198 n/a
1.90 214 366
2.00 214 366
2.30 229 366
2.50 244 366
2.70 244 366
3.00 259 366
3.40 259 366
3.80 275 366
4.10 275 366
4.50 275 366
4.90 305 366
5.30 305 366
and larger

275 n/a 412
305 n/a 458
336 n/a 504
366 n/a 549
366 n/a 549
366 n/a 549
427 610 641
427 610 641
458 610 687
488 610 732
488 610 732
519 610 778
519 610 778
549 610 824
549 610 824
549 610 824
610 610 915
610 610 915

ACoating weights [mass] for diameters other than those shown in this table are the coating weights [mass] for the next smaller diameter.

TABLE 4 Tensile Strength for Temper Designation (Inch-Pound

TABLE 7 Diameter Tolerance for Zinc-Coated Wire in Coils (Sl

Units) Units)®

Wire Diameter, in. Soft, Ksi* Medium, Ksi® Hard, Ksi® Tolerance®, Plus and Minus, mm
0.035 to under 0.080 75 max 70 to 100 90 to 120 Wire Diameter, mm Regular and Class 1 Class 3, 4, 5 or A, B,
0.080 to under 0.106 75 max 70 to 95 85 to 115 Coating and C Coating

A
Goceoii  Tmax  Eem WL G
; 1.90 to under 3.70 0.08 0.10

AFor the purpose of determining conformance with this specification, and 3.70 to under 5.90 0.08 0.10

observed value shall be rounded to the nearest 1 Ksi in accordance with the 5.90 and over 0.08 0.13

rounding method of Practice E 29.

TABLE 5 Tensile Strength for Temper Designation (Sl Units)

MPa
Wire Diameter, mm
SoftA Medium” Hard”
0.20 to under 2.00 515 max 485 to 690 620 to 825
2.00 to under 2.50 515 max 485 to 655 585 to 795
2.50 to under 4.70 485 max 450 to 620 550 to 760
4.70 and over 485 max 415 to 585 515 to 715

AFor the purpose of determining conformance with this specification, an
observed value shall be rounded to the nearest 1 MPa in accordance with the
rounding method of Practice E 29.

TABLE 6 Diameter Tolerance for Zinc-Coated Wire in Coils (Inch-
Pound Units)*

Tolerance® Plus and Minus, in.

Wire Diameter, in. Regular and Class 1 Class 3, 4, 5 or B and

Coating C Coating
0.035 to under 0.076 0.002 0.002
0.076 to under 0.148 0.003 0.004
0.148 to 0.250, incl. 0.003 0.004
Over 0.250 to 0.500, incl. 0.003 0.005

AFor the purpose of determining conformance with this specification, an
observed value shall be rounded to the nearest 0.001 in. in accordance with the
rounding method of Practice E 29.

Blt is recognized that the surfaces of heavy zinc coating, particularly those
produced by hot galvanizing, are not perfectly smooth and devoid of irregularities.
The tolerances shown in Table 6 shall not be rigidly applied to such irregularities
that are inherent to the product, so that unjustified rejections of wire that are
actually satisfactory for use do not occur. Therefore, it is intended that these
tolerances be used in gaging the uniform areas of the zinc-coated wire.

12.3 If one or more of the wire specimens fail any require-
ment, the lot shall be subjected to retest. For retest purposes,
the original lot shall be regrouped into 50 cail lots or fractions

AFor the purpose of determining conformance with this specification, an
observed value shall be rounded to the nearest 0.01 mm in accordance with the
rounding method of Practice E 29.

Blt is recognized that the surfaces of heavy zinc coating, particularly those
produced by hot galvanizing, are not perfectly smooth and devoid of irregularities.
The tolerances shown in Table 7 shall not be rigidly applied to such irregularities
that are inherent to the product, so that unjustified rejections of wire that is actually
satisfactory for use do not occur. Therefore, it is intended that these tolerances be
used in gaging the uniform areas of the zinc-coated wire.

TABLE 8 Mandrel Diameters for Test for Adherence of Zinc
Coating (Inch-Pound Units)

Mandrel Diameters for Coating Classes

Wire Diameter, in. Class 3, 4,5 0or A, B,

Regular and 1

and C
0.035 to under 0.076 1D” 2D”
0.076 to under 0.148 1D 3D
0.148 to 0.500, incl 2D 4D

AD = nominal wire diameter being tested.

thereof. Each lot shall be 10 % tested for the property in which
the original sample failed to comply. The number of samples
thus selected shall be at least twice the number of the original
sampling. Any lot that exhibits a failure shall be rejected.

12.3.1 The manufacturer has the option of testing each coil
in the failed lot for the property in which the failure occurred,
rejecting the nonconforming coils. The coils which conform
for the property tested shal be deemed to conform to the
specification requirements.

13. Inspection

13.1 Unless otherwise specified in the purchase order or
contract, the manufacturer is responsible for the performance
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TABLE 9 Mandrel Diameters for Test for Adherence of Zinc
Coating (S| Units)

MandrelDiametersforCoatingClasses

WireDiameter,mm Class3,4,50rA,B
Regularand1 . o

andC
0.20tounder1.90 1D” 2D”
1.90tounder3.70 1D 3D
3.70andover 2D 4D

AD=nominalwirediameterbeingtested.

of all inspectionandtest requirementsspecifiedinthisspeci-
fication.Exceptasotherwi sespecifi edinthepurchaseorderor
contract, themanufacturer shall usehisownor other suitable
facilities for the performance of the inspection and test
requirements, at his option, unless disapproved by the pur-
chaseratthetimetheorderisplaced. Thepurchasershallhave
therighttoperformany of thei nspectionandtestsprescribed
in this specification when such inspections and tests are
deemed necessary to ensure that the material conforms to
prescribedrequirements.

14. Rejectionand Rehearing

14.1 Material that fail sto conformto therequirementsof
this specification is subject to rejection. Rejection shall be

reportedtotheproducerorsupplierpromptlyandinwriting.In
caseof di ssati sfactionwiththeresultsof thetest, theproducer
orsupplier shall makeclaimforarehearing.

15. Certification

15.1 When specified in the purchase order or contract, a
producer’ sor supplier’ scertificationshall befurnishedtothe
purchaserthatthemateria wasmanufactured,sampl ed, tested,
and inspected in accordance with this specification and has
been found to meet therequirements. When specifiedinthe
purchaseorder or contract, areportof thetestresultsshall be
furnished.

16. Packageand PackageM arking

16.1 Unless otherwise specified, packaging, marking, and
loading for shipment shall be in accordance with Practices
AT700.

17. Keywords

17.1 galvanized wire; steel wire; wire; zinc-coated carbon
steel wire

SUPPLEMENTARY REQUIREMENTS

TABLE S1.1 Minimum Weight [Mass] of Zinc per Unit Area of Uncoated Nail, Staple, or Wire Surface

DiameterofStapleLeg, Class1 Class2
NailShank,orWire,in.[mm] A Coating,0z/ft 2 [g/m?] Coating,0z/ft 2 [g/m?]

0.035[0.89] 0.10[30] 0.30[90]
0.048[1.22] 0.15[45] 0.30[90]
0.062[1.57] 0.15[45] 0.35[105]
0.076[1.93] 0.20[60] 0.40[120]
0.080[2.03] 0.25[75] 0.45[135]
0.092[2.34] 0.28[85] 0.50[150]
0.148[3.76] 0.35[105] 0.60[180]
0.192[4.88] 0.50[150] 0.70[215]

0.207[5.26]andlarger 0.53[160] 0.75[230]

ACoatingweights[mass]fordiametersotherthanthoseshowninTable S1.1arethecoatingweights[mass]forthenextsmallerdiameter.

Thefollowingsupplementaryrequirementsshal l applyonlywhenspecifiedbythepurchaserinthe

contractororder.

S1. ZincCoatingonWirefor Nailsand Staples

S1.1 Theserequirementsappl yonlytonail sandstapl es,and
coatedwirefromwhichnail sandstapl esarecutandformed,
whicharespecifiedtohaveaClass1or Class2zinccoating.

S1.2 Coating Weight [Mass] —The zinc coating weight
[mass] onthenail sor stapl es,oronthewiretobeusedinthe
manufacture of nails and staples, as represented by test
specimenstestedinaccordancewith Section 12 of thisspeci-
fication and Test Method A90/A90M, shall conformtothe
requirementsof TableS1.1fortheclassspecified.

S1.3 Class 2 Coating Requirements —The permissible
variationindiameterof nail s,stapl es,orwirespecifiedtohave
Class2coatingshall bethesameasshownforClasslcoating
inTable6orTable7. Thetestforcoatingadherenceonnails,
staples, or wire specified to have Class 2 coating shall be
conducted using themandrel diameter asshownfor Class1
coatinginTable8or Table9.
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SUMMARY OF CHANGES

Committee AO5 has identified the location of selected changes to this standard since the last issue
(A 641/A 641M - 03) that may impact the use of this standard. (January 1, 2009)

(1) Revised 9.1.

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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