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FEDERAL SPECIFICATION

WIRE, COPPER ALLOY

This specificationwas apprnved by’the Commissioner, Federal Supply Service, General services Admin-
istration, for the use of all Federal agencies.

1. SCOPE AND CLASSIFICATION

1.1 Srope. This specification covers fourteen alloys of round, hexagonal, net.agorml,and ilBt (rec-
tangular and square) copper alloy wire.

l.2 Classification.

1.2.1 Allnys and tempers. The wire covered by this specificationshall be furnished in the alloys and
tempera shown below.

Alloy
Nn.

210

220

230

24o

26o

270

274

510

745

752

757”

764

770

794
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x

x

x

x

x

x
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hard

x

x

x

x

x

x

x
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x

x

x
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x

x

x

x

x

x

x

x

Temper
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hard

x

x

x

x

x

x

x

x

x

x

x

x

x

x
x

x

x

x

x

x

Hard

x

x

x

x

x

x
x

x

x

x

x

x

Extra
hard

x

x

x

x

x

x

x

I 1.2.2- Copper alloy wire shall be furnished in the following forms:

Round—all 8110YS.

Hexagonal—all alloys except 510.
Octagonal—all alloys except 51,0.

Flat (I eclangdar and square)-all listed 200 series alloys.

Spring

x

x

x

x

x

x

x

x

x

x

x

x

Em-n ,
spring

x

x

x

x

x

x“

x
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Federal Slandurds:

Fed. Std. No. }Z+-hlarki!lg for Domeslic Shipnwti( (Civilian agencies).
Fed. Sld. No. 146—Tolera]\res ft,r(~,,pWratl[l (:opper Rasc Alioy hlili Prudurls.
Fed. Test Melh, d Std. h’o. 151—hletnls; TesI McthIds.

Fed, Std. N,). 185--lrlenlifimtion Marki]]x [jf Ct,],pr and Copper Base Alloy h!ill &Juc(s.

(Aclivitimot,tiidcthe Fr<l+!mll-mvernmentnu,nyol,Uaina,ri#>of Fdeml Sin:cifimtior-,Sutinil:)rdsundl1$findlwb
.s outlimxl under fk. mm,l, l.@mntion i. tbe l,mlc. of Fcdcrul S\w.ilicatiupnml Slnndnrds and at lb<. pri~windic.,t.d i“
ibt \n.d.x. Th. link., ub,rh i.,:ludes .Iimul.hve m(,”lhly w , dcnmnls .s Kwj,d, i.
S.p,. k,,d.. t ,d D,=.mvma. \/l

forml. m u s.lwrtplwn busis by the
l?. S, G>vcrnm.wt Ikinti.n ( B(Z, \V.shirt@am 25. D. C.

(%”Kl,: ml,iW”l [hksPcilim, tiont, r,d”ther md,,,.t .I.:.ifi,x,tk,t,.n.q,,id l,y.cti.iti,~ {s. Gitlethe Fdeml V.uvern-
\mntfm Mdd,~g}mrwm nreavui\nb\c without. :,rmatt th. Gt:mml.%r. i~A,lmi”klm lion fle&m.10Ilimgin Doston.

New Yorh, W.sh, @on, D, C.. ALlanla, Chicag., K..ms City, hlo.. lbsbs. Denver, Sari Fra.cisco, and A.burn. We,sh-
-..

(Federal (kivcmrncm .ciivitiesmmy obtain copies.f Federnl Specifimtiom. Swmdards. and Handb.mk. and the
I“de. CJFcd.ml S~cifications and Slandsrds from mlmblisbod di.trib.tie” points in their agrmcis.)

Mili * SPecilicalion:

MIL-C-3993-Copper and Copper Rme Alloy h!ill Products; Packaging of.

Military SMndards:

MlL-STD-105-Sampling Prwedure.+ and Tables. forlns~tion by Atlribut&.
MI L-STD-129-h[arking fot Shipment and Slorage.

(C@m 0[ spccillcntims,.In”dards, dmwi
x

and public+?. mquimd by s.ppliem i. cmmecli.” with spea.ijc
pwmme.t (..ctrn”s.hould te.hbaimd from t Pm..r,.u ..t,.J1y .r w dimc~d bY the mnbnctingomcer.)

3. REQUIREMENTS

3.1 Chemical composition. The material shall conform to the chemical requirements specilled in
L91de1.

TARLF

T

(hp.
per

alloy Copper
No.

T210 94.0 t096.O
220 89.0 t091.O
230 84.0 L086.O
240 78.5 t081.5
260 68.51071.5
270 63.0 to 68.5
274 61.0 to64.O
Slo (b)
745 63.5 to 68.5
752 63.0 to 66.5
757 63.5 LO 6fI.5
764 58.51061.5
770 53.5 tu 5(,.5
794 59.0 to 66.5

[, Chemica

Nickel 1

—

-—
—
—
—
—
—

9.01011.0
16,5 to 19.5
11.01013.0
lil.5t(, 19.5
16.5 1<)19.5
10.5 If, 1[).5

equiremen

Lead

0.05
.05
.05
.05
.0?
.10
.10
.0s
.10
.10
.05
.05
.10

0.8ti, 1,2

Lf!s!

Imll

—
D,05

.05

.05

.05

.0s

.05

.05

.In

.25

.25

.25

.25

.25

.25
—.

.Cabal{ pbmnich.1.

I
bfmp~r PI(IS tin plus phr.qdmrus-99.5 prrce.( r,, i.ir,,,, n,

2 .

ill maximum uules

m

T
:arlese

— —

— —

— —

— —

— —

— —

— —

— 3.5 tn 5.8
().50 —

.50

.50 —

.50 —
.5(I —
.50 —

—

I!A!K!?

Zinc

31em.
Rem.
ffem.
if em.
Rem.
Rcm.
Rem.
o.3n
Rem.
flem.
Rem.
Rem.
l{cln.
Iienl.

; indica@d

Phosph(,rus

—

—
—
—
—

o.n3 to 0.35

—

—

o...
)

Total
other

[ements

0.10
.10
.15
.15
.15
.15
.20

;0
.50
.50
.50
.sn
.50
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3.I.1 Amdysisshall bemaderegularly only fortheelemen& s%tificallY mentio"d i“ tablel. If,
however, the presenceof other elementsis suspected,or indicated in Lhecourseof muti”e ~na]ysis,further
analysis shall be made to determine that lhe total of othei elements is not in excessof the limit.qspecified.

3.2 Ifechanical properties

3.z, I Te”silepro~rlies, WireO.02 jnch and cwerindiameler ordis~ncektween para]leisurfaceg

shall conform to the tensile requirementsof tablee II, 111,IV, and Vfor tbe temper specified. However,
these requirements shall not apply lohard, extra-hard, andspring @m~rwire inanysiz=hyond the
limits of availnbilit y deflued in table i 1 for thes.e.respective tempera. Tensi]&stre”gth ~w”iremen~ for
wire mder 0.02 inch in diameter or dialance batween parallel surfaces (other than alloy No. 510) shall
be as specified in the invitation for bids or in the contractor order.

TAB LE II. Temile strength, round, hexagonal, and Wtagona] tire, 200 ~rim ~l)oy~
0.02 i“cb and over i“ diameter or distan~ ~tw~” mmallel faces

Tensile strength, k.a.i.
Temper

Alloy No. 210 Alloy No. 220 Al]oy No. 230 Alloy No. 24o Alloy Nos.
260, 270, 274

Eighth hard 35 to 45 38 to 50 43tn57 50 to 6S 50 to 65
Quarter hard 41 to 51 45 to 57 53 to 65 62 to 75 62 to 77
Half hard 49 tn 58 56 to 67 66 to 77 78 to 90 79 to 94
Three quarter hard 57 to 64 64 to 74 76 to 86
Hard S

90 to 101 92 to 107
61 to 68 70 to 79 83 tn 92 100 to 110

Extra bard &
102 to 117

66 to 73 78 to 86 94 to 102 112 to 121 115 to 129

●
Spring C 72 min. 84 min. 100 min. 116 min. 120 min.

- HarII temper wire is not generally available i. sizes over %j imsb in dinmeter.) b Emm hard tempr wire is not generally ~v. il. ble, i. sizes over,, , ~ipch i. dimneler.
- Spring temper wire is not generally available in Sizes over X m. m dinmetm.

TABLE II 1. Tensile strength and elon~ation, round. wire, allov number 510.
up k 0.50 inch in dtameter

Tensile strength, Elongation in 4“limes
Diameter, inch k.s.i., min. diameter, percenl

Up to and including 0.025 145
Over 0.025 to 0.0625, incl.

—
135

Over .0625 to .125, incl.

—
130

Over .125 10 .250, incl.

—
12s —

I Over .250 to .375, incl. 120 5.0

I Over .375 to .500, incl. 105 9.0

I TABL

I Temper

Quarter hard
Half hard
Hard
Spring

i‘o
. —

. H.mKonnl .

IV. Tensile strength, round, i
1.02to o.250 inch, inc]. i“ dian

Diame@r or distance between
parallel faces, inch

0.0? to 0.250, incl.
.0210 .250, irlcl.
.02 to .250, incl.
.02 to .0253, incl.

over 0.0253 to 0.0625, incl.
over .0625 to .125, incl.
Over .125 to .250. incl.

OCIORONJIwire we normally furnish,

agonal, and octagonal wire, 700 aeriasalloys.
!r or distance betwem para]le] fams.

Tensile strangth, k.a.i.

Alloy Nos.
745, 757

73 to 88
88 to 103

108 to 123
130 min.
1!!5 min.
120 mill.
112 min.

Alloy No.
752

68 to 84
83 to 97
99t0111

—
—
—
—

.nty in the quark bard lem~r

Alloy Nos.
764, 77o

74 to 93
92t0 Ilo

11.?to 129
131)r Ii”.

12: min.
120 min.
120 min.

Alloy No,
794

75 to 95
—

—
—
—

3

—
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TA

Rolled tempr

Quarter hard

Half hard

Three quarter hard

Hard

Extra hard

spring
Extra spring

E V. Tensile dren~(h, fla( wire. O.(I2 inch and over in thickness

Tensile s[rength, k.s.i.

Alloy N(L
210

37 to 47

.421052

46 to 56

501059

56 lu 64

60 to 68

61 min.

Alloy h’().
220

401050

47 to 57

52 to 62

57 to 66

64 1[) 72

691<>77

72 min.

.-—.
,4110)’N,).

230

441054

51 t061

57 tO 67

63 to 72

72 to 80

781086

82 min.

Alloy No.
240

48 tO 58

55 to 65

61 to 71

68 to 77

78 to 87

85 to 93

89 min.

Alloy No.
260

49 to 59

57 to 67

641074

71 t081

83 to 92

91 to 100

95 min.

.Alloy Nos.
270, 274

49 to 59

551065

62 ta 72

68 to 78

791089

86 to 95

90 min.

3.2.2 Bend properties. Spring temper wire up to 0.250 in shall wilhstand without macking, bci”g
bent at roam temperature through an angle of 120° around a radhm equal to the diameter or distance
between parallel faces of the wire.

3.3 Grain size. Annealed wire shall conform to the grain size requiremen~ shown in table VI,

TABLE VI, Grain size rmuirements for annealed wire

Alloy No.

210, 220

230

240

260, 270, 274

. These nomi.ul gmi. sir.enare Lh=
i. .,ny of the .op, i.al nmin .im

h No munmum required. but m.teri

Nominal

0.050
.035.
.025 s
.015.

0.070
.050.
.035.
.025 s
.015.

0.07(1
.050 “
.035.
.025.
.015.

0.120
.070
.050
.035
.025
.0 I5

hich wire other then O.

Grain size, mm.

Maximum

0.035
.025
.015

r)

0.050
.035
.025
.015

(b)

0.050
.035
.025
.015
P)

0.070
.050
.035
,o~~

.015

(b)

0.090
.050
.035
.025

0,100
.070
.050
.035
.025

0.120
.070
.050
.035
.025

—
0.120

.070

.050

.035

.025

,..
.11 be fully Fecry.lallizwl

1
r. normally ov. ilable, Flat wire is norrn.lly e..ailnble

3,4 lulertlal stresses.Wheu specified (see 6.2), alloy series 200 wire, except annealed. shall with-
sbmd the mercurws-nilrate test without cracking (see 4.6.5),

●

●)
‘t
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3.5 i)imensifmal Iolwanres. The fnlhnvitlKreferencesof Fed. Std. No. 146 shall apply:

Dimension Reference

Round, hexagonal, or octa~onal wire:

f)iameter or diatante Iretweemparallel surfaces

.41hIyNm. 210.220, 23o, 210.260, 270, 274

Alloy Nos. 510.745.752.757, 764.770, 794

Flat wire:

Thickness

\\idt h

Length

1-eIIFIh schedule

Straightne.w

Er?gecontours

24a(1)

24b(l)

2a(1)

2a(2)

2a(3)

2a(4)

2a(5)

2a(6)

3.6 Identification marking. When specified (we 6.2), prnducl identification marking shall be in
accordancewith Fed. Std. No. 185 [W 6,2 and 6.3).

3.7 \Ynrkmanship. hlaterial shall be unirnrm in quality and temper, clean, anund, smnoth, and free
frnm fnreigr} material. pipes, slivers, laps, cracks. seams. scale, burrs. buckles, damaged ends, and other
defects which due 10 their nature. degree. nr exlenl. detrimentally al%ct the serviceability for the in-
tended use.

4, Q1-.\LITY ASS[!RANCE PRO\’ lSIONS

4. I Rt-sponsibilil y for itlspeclion. I ‘Ille.%01herwise specified in the contract or purchase order, the
supplier is resp(msible for the pcrformaure of all inspection requirements as specified herein. F:xcept as
otherwise q ~ified. Ihe supplier may IIIilize his own facilities or any mmmercial Mnratory acceptable
I o the Government. The Government reserves the right 10 perform any of the inspections net forth in
the specification where such inspec(irms me deemed necessa
fnrm tn’prescribed requirements.

r~ tO awure that supplies and servicescon-

4,? I,,,1. 1,,IIeSSotherwi~, slxwified (see 6.2). a lot shall consist of 10,000 pounds or fracticmthermf.
,,f ~alerial ~,( I he same aIloy, ftmrn.temper. and size, subjected 10 inspection al one lime.

4.3 %mplin~. Samples IakeII for the parpose of Lhe tests prescribed in this specification shall be
selectedin a mwmer that will rrpresenl correctly Ihe material furnished and avoid needlessdestruction
,J finished material wh.m samldes represent at i Ye of the material are available (mm other anurces.

4.3. I For chemical analysis. The. number of samples specified in table VI 1 shall be selected(rum a
rlillerent pie.m i,] each Int. From each sample. not less than 2 nunces of copper alloy mawi-ial shall be
obtained either as cleaned millings. drillings. or clippings.

TAIILE VI 1. %mpling for chemical analysis

flmnds (J ma[erial in lnl Nu”mberof samplesc

I p to 5,000
5.001 10 10.0(1(1

“I_____l
. 11the nw,,i.er of o+iximl tmr. Lill.ts. ‘X mkm fml,~ ~K1.h the motcrkl is Prna is IEY Lhu.thenumberorsnmpl=

spcc!lii. not mom thw” on. .;, rmdc m+ 10 In- tt)kcn fmm ro.h pk. m.

4.3.2 F“ur nwchanical prt,w=rlies.

.4.3.2.I T.=,,si(m test. TWII trn,si<n,IPSI sperimeus shall he taken from each lot. MICII sp~inwrl shall
Iw taken from a difTerent piece.

5

Downloaded from http://www.everyspec.com



I

~W-321d

● “
4.3.2.2 Bend lest. Two .mmples of 510 alloy wire and mw sample of 700 seriesalloy wire in the spring

. .

[empe.rshall be taken fr,m] eel+ 1(,1.

.1.3,3 F(,r Krai-. Thrm. S:UNIA+ shun he selected In,m em+ I(,I of aammh.d wire up t<, O.ISO.
iuch diameter {w {birk.t&s. will tw,, samples from cm-h hit (J tinnea}ed wire over 0.150 10 0,750 -irlch
ditrmeler or [hickoc.ss.iuclmi, r. F;ncll samplP shall h sekt,xl from a dilTr.reilt piece.

.4.3..1 - .’~ N’brn required, unless olherwise specified (see 6.2), (me sample
shall be wleded for m.wcurous-ll itrate test frum each lot.

1.3.5 Fur visual ~ .’” 1,”’ From em+ I(II of moterial. a representative snmple
shall be selectrd in occ,mlallce with il 11.–STI) -105. insper[ion Iwel 11, wilh at] acceptable(Iualit y level
(A{! !.) (J 1.SPcrcelll. Tlw samplm .wlecled lor {Iimemiumil examinoli(nl moy he thee.ameas thoseseIecIed
for visual examinali,},j, bui shall be evallmicd acparalely,

1.3..5.I l\hcn nmteria[ is ftm,ishud (,II sp,,{d$. reels, ,,r lmrlis, ihe sample fur examination shall be
lakm frmn witbiu 10 feet uf tbe tnltcr mid. If the sample is rejected dur to haudling marks, a!} additional
20 feet shall be selected fur examinati{m.

4.4 Examination,

.4.1.1 Visuol and dimmsicnml, Pieces selected in accordaljce with t,3..l shall be visually exumined
t[kdetermine compliance with the rrxp]irements for identitkali,, n marking (see 3.6), and workmanship
(see 3,7), and shall be meas(wedf{,r complituwe with the dimensional requirements (see 3.5),

4.4.2 Straigh~nesa.Straightness shall be determined by placing the piece on a level surface so that
the arc or departure from straightness is horizontal. Tbe maximum deph of the arc shall be measured
to Lhe neareat~ inch by means of a straightedge and n steel scale,

.4..1,3Prepnral itirt fur shipment. Examination of the pwkiug and markiug for shipment shall be
made fur conformance to the requirements of section 5.

4.5 Tesl specirmws. ●
1.5. I Tension tes( specimens. “rensi(m IeSI specimens f4m wire shall be full truss section and tmt less

)
i

than 15 il[ches in lei@h, !+xwimens shall be free from bends m kiuks. The dislance between the jaws 0[
the iesting macbim with the sp~cimen in) place ready for testing shall be not I,%. thar, 10 inches.

4.5,2 hlerc~,rt,us.!litrate test specimens. The test specimen shrill be the full cross-sectionsize of the
ma[erial approximately 6 inches ill Ietlgth, but shall nul exceed 12 inrlles itl Irmgtb. The sawed or cut ~
cdgrs ma} be removed by machitling or snmoihing wilh a fib>,Iml Il}e spechnens shall receive IW aunernl-
illg. bend,ng, spri,]gitl$, polishing, or other preparaliml prehlmlmr>. (o (his teat.

!.6 Test procedures.

4.6. I Chcmicnl analysis. The samples selectedin accordancewith 4.3.1 shall be analyzed by the wel
chemical methwl m accordance with me~hod I I I of Fed. Test Method Std. N’o. 151 or the spectrochemi-
cal mclh[d in accordancev,ilh melhod 112 of Fed. Test Nlelhnd Std. .Xo. 151 to determine conformance
to 3.1. A single analysis of a composite sample may be made when emission methods are not used. In
case of dispute, the analysis by the weI method (melhod 111) shall be the basis for acceptance.

.1.6.2Tension (ests. Specimens from samples selected in accordance with 4.3.2 shall be tested in
arcordtmce wilh mrlhod 21 I of Fed. Tes! Method Std. No. 151.

4.6.3 Bend tests. Specimens selected in accordance wilh 4.3.2.2 shall be tested in accordance with
method 23~Test hlelhod Std. INO, 151.

4,6.4 Grain size delerminatioa. ( ;raiu size shall be determined III accordance with method 312 of
Fed. T@,hlcthndStd.No. 151.

1.6.5 hlercurous.nitrate LCSL.When required (see 3.4), the mercurous nitrate test shall be conducted
innccmdancewi(h method 831 of Fed. Test hletbod SIIJ, No. 151. I

,4.7 Hejection,

I.Y.I bkmiua~i[,ll defects. AIIY sanqde unit Ivming one or nmredefeck shall be rejectd. If the ●) ‘
Ihultitikrof I]t,llrl,laf<lrlniltg$ampb Ua)litsill III*. sari,pkem’eeds the uc(eptance number specified in 1.3.5

L
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./ (orthai sample size, theenlire Ini shall bcrrjectersubj.ed tolheprovisiomsof lhe section on “’..tccept-
amwald Rrjmii{]n’’ l]fhl IL-STD I(I5.

.4.7.2 Tesl f~ilures. A lot shtill la: rejcclerl for (ailure 10 meet anyo(the test requirements when IeSLrXI
iu m.,,(mltmm, with 1.6. sal>jrrl tu [he pri>tisiatls ,,f lhc se(,ti,~li on ““liejection and Reiests’” nf Fed.
TCS1 hlelb!ldsld. xo. 151,

5. PRIW.41iAT10N FOll lIIXIVEIIY

5.1 Packing (W 6.2).

5.1.1 b, els .4 and t). The material shall be pndwd in mxvmhwwewith MI L-C-3993.

5.1.2 b>-el (1. The pmducls .sImll be srparak=d l,) size, r{)m~)siiiou, and Imnper and pwhrl ii,
acr,mdalwe~e marmfaclurer”s stundard praclirr into ctiuitainersof a I ype and sin. rommimly used
f,Dr I he pur~rw. to imzureacceplante by rarrier for tmmport al iuu at the 10WI?SIrate applicable aud t,,
alTtmdnlaximun) pr<,[ectiotlfrom uornm] Immrds of trwl~purlutiotl.

5.2 hlarking (see 6.2 and 6.3).

5.2.1 Ci..il rwenries. In addition to nay special marliin~ required by the conlracl or order, shippin~
ctmtainrrs shall b+ marked in accordance with Fed. Std. X(,, 123,

5.2,2 \lililnry agencies. Ill addition to ally sperial marking required by the contrart or order, ship.
piug containers shall be marked in accordance with N1 IL-STD-129,

6. 30TES

6. I Intended use. .-
.6,1. I .illo)- mmnber 210 is nmlleablc and suilable for drawing. It is used in making firing pins and

primers.

‘m
6.1.2 .! III ,X number ?20 is used in making grillwork. srreen cloth, rivets, screws.and screenwire,

“( ,
6,1.3 Alloy number 230 has excellent cold working prrqwtics and is used in making fasteners.

(,. I.4 \iloy number 2.tO has excellent soldering properties and ability for being cold wurkwl. It is
used for urlwuent81 melal work,

6.1.5 .AllnY number 260 is used for grillwork, bead chain, faslermrs,pills, rivets,.screws,a;;d sl,rir,Ks.
I

6.1.6 :\ (1,ty number 270 is used for grillwork, head chaiu, fasteners,pins. rirets. sums. a]ld springs,

h, 1.7 ,! II,JY nlimber 274 is used for grillwork, head rlmin, springs, fasteners. pills, rivels. oml screws.
6.1.8 \II, ,, IIUmlH 510 is mm] in the manufacture of !Jhosphorbronze helical springs.

o. 1.q .S..ries700 alh)ys arr suiiable for ~ariwrs hardware and imtrumnnt parb in wbicl, I-01,11 .md

r~,vr,,si<,l, recisla!,ce are fact(as i!, their application. Alloys ?.i5. 752, and 757 are for generol use, <I I,ei”g
itllrtl,lt.,1 IIKII alk,y 745 vxalld be used whwf.~er applicable in the interest of conserving niclicl. Al]oys
Yhl and 7:1) are ft,r me ~enerally in Ihe hard {mspring lempcr. Alloy 794 is for use where easeof nmchin-
iBW is impurlant.

fI.2 or$ering data. Purchasers should select lhe preferred options permilkd herein and include the
f,,ll~,wing in f~>rmation in procurement dncumenta:

(Ii Title, number, and dale of this specilica[itm.
(~) .4110y,temper, and form required (we 1.2).

~ Temile s[mwg,b of wire “nde.r 0.02 inch iu diameter or distance lmtwem par.,,., faces
c) ~ize required (see 3.2.1 and 3.5).

(except alloy No. 510) when required (see 3.2.1).
(s) Grain size of annealed Lemper (see 3.3).
(() 1( a mercurous-nilrale Lesl is required (see 3.4 and 4,3.4).
(~) lVhen prcduct. idenf ilicntion marking in accordance with Fed. Std, No. 185 is required

(see 3.6).
(h) Whether material is 10 be packed by level A, R, or C, (W S.I).
(~ llaximum grossi weight of crmtaiuer (see 5. I ).

(0

Q) Special marking, if required (we s.2).

6.3 The requirements fur product identification marking (see 3.6), for parking (see 5. l), and marking
J (we 5.2). ft,r shipment s~ifi~ herein aPPIY 10 dimt ~tlipment for Government arlivities and apply

7

L.\
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o
also, when specified, 10 contracts or orders between the manufacturer and the Government prime con-

1.

tractor.

6.4 The compositions covered by this specification are similar to tbe compositions of wire of the
following specificationsas iudicated in table VIII.

TABLE VIII. Similar al

QQ-W-321d
alloy No.

210
220
230
240
260
270
274
510
745
752
757
764
770 ~
794 ~

oGdy”dloy awered,

QQ-W-321C
comp.

1
2
3
4
6~.

8

QQ-W-340,
alloy No.

745
752
757
764
770
794

TABLE IX. Approximate Rod

Alloy No.

210

z~,)

2{0

240

260, 270, Zit

—. —.
- lkxhwdl hmdn~ W3]IM

scale is uwd for wire 0.1
bThL+ IIIIOY in lhme severs

8

Grain size,
mm.,

nominal

0.050
.035
.025
.015

0.050
.035
.025
.015

0.070
.0.50
.035
.025
.015

0.070
.050
.035
.025
.015

0.120
.070
.050
.035
.025
.015

gly ,,, COIILWS:The F sad,
inch in thicknes u“d o..,
n“e”led fempera is too sof

X2

QQ-w-4ola ASTM designation
and alloy

B 134,1
B 134,2
B 134,3
B 134,4
B 134,6
B 134,7
B 134,8
B 159,A
B 206,E
B 206,A
B 206,D
B 206,B-1
B 206,R
B 206,C

ell hardness for annealed flat wire

Approximate Rockwell hardness -
*—

F ecale

40 to 52 b
47t054~
50 to 61 b
54t064b
50 to 60
541064
58 to 70
62 to 75
53 to 60
56 to 63
58 to 66
60 ta 72
62 to 79
53 LO64
57 to 61
61 to72
63 LO77
66 b 83
50 to 62
52 to 67
61 t073
65 to 76
671079
72 to 85

used for wire 0.020 inch i. t
Khere

Y
ible, Lhe F scale d

‘or R.. well F hnrdnesa ml

30-T scale

4 max.
7 mox.
lt017

71023
1 to 16
7 to 21

13 103 I
19 Lo 39

63016
10 to 20
131024
16 to 34
19 to 48

2t021
8ta27 I

16 to 35
20 tN 42
25 to 50
21 max

3t.027
20 to 35
25 to 38
271042
331050

-new ““d .,.,, md”lhc 30-T
Id be used. 0)
elow 0.030 inch in thickness.
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‘o
6.5 Sinm the Rockwell hardn~ testsoffer a quick and amvenient method of checking brass alloys

of any Irmper for general conformity to the requirements for tensile strength of groin tize, the approxi-
mate Ror+well hardnese values for each temper of flat wire are given in tables IX and X for general
in formati,m.

TABLE X. Approrimt

Alloy
No.

210

-m

230

‘(-
●

240

---mi

--H
and
27.4

Rolled temper

Quarter hard
Half hard
Three quarter hard
Hard
Extra hard
Spring
Extra spring

Qunrter hard
Half hard
Three quarter hard
Hard
Extra hard
Spring
Extra spring

Quarter hard
Half hard
Three auarter hard
Herd “
Fdtra hard
Sprinp
Extra spring

Chmrter hard
Haff hard
Three quarter hard
Hard
Fdra hard
Sprinu
Extra spring

Quarter hard
Half hard
h quarter hard
Hard
Extra hard
Spring
Extra spring

s~~

~ quarter hard

Fstra hard
spring
Extra spring

Penailestrengtl
k.s.i.

37 to 47
42 LO52
461.056
50 to 59
56 to 64
60 tn 68
61 to69

40 to 50
47 tn 57
52 LO62
57 b 66
64 LO72
69 to 77
72 to 80

44t054
51 to 61
57 tn 67
63 LO72
72 to 80
78 to 86
82 to 90

48 to 58
55 ta 65
61 b 71
68t@77
78 to 87
85 m 93
89 LO97

49 La 59
57 to 67
64tn74
71 t081
83 ta 92
9t to 100
95 to to4

492059
55 to 65
62 to 72
68t078
79 to 89
86 b 95
9ot099

hckwell hardnes for flat wire

APPrnximatc Rockwell hardnesa●

B scale

20 tn 52
40 to 60
5oto64
57 to 67
65 to 72
68 tn 75
69 to 76

27 to 56

F scale

69ta88b
82t095b

—
—
—

7oto90b

+-

50 to 66 88t098b
59tn71 —

65 to 75 —

72 to 79 —

76 to 81 —

78 LO83 —

33 to 62 78t094b
56t071 92 b 102’
66 ta 76 —

72 to 80
78 LO85
82 LO87
84t089

38t065
59 to 73
69 to 79
76t084
83 to 89

—
—
—
—

80tn95b
932.0102 ‘

—
—
—

87 to 92 1-
88e.093 I

—

40tn65
6otn77
72 tn 82
79 tn 86
85 LO91
89 txl93

—

-%-l---
70 to 80
76 L084
83 to 89
87 ta 92
882093

—
—

30-T scale

29tn51
42tn56
50 tn 60
54 tn 62
60 LO65
62 to 67
63 to 68

34 tn 54
50 h 61
562064
60 to 67
65 w 70
68t071
69 to 72

38t038
54tn64
60t068
65 to 70
69 LO 74
72 to 75
73 to 76
421n60
56t066
63 to 70
68L.
72 to 76
7S m 78
76 to 79

43t060
56t068
65 LO 72 ./-
70 La ’74
74 LO77
75 LO78
77 m 79

432060
54t066
65 to 71
68tn73
73 to 76
75 ta 78
76 LO79
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6.6 Definition. ‘Wire is a did section, other than strip, furnished in coils or on spncds,reels,or bucks,

6.7 \\’hen the terms ““200seriesalloys” or “700 seriesalloys’” are used in this specification, (hey are
intended to cnver only thnse alloys specifically Iisled herein,

6.8 With reference to tensile strength values, the term “k.s.i.”’ replams the former term “’p.s,i,”’.
It is defined,as “’thousand pounds per square inc~’.

6.9 Metric equivalents. To obtain tensile strength values in kilograms per square millimeter (kg.f:
mm?), multiply the values in tables 1I, 111, and IV by 703.

Custodians:

Army-MR
Navy—AS
Air Force-6

Review activities:

AnrIy-Ml, MR. AV, WC, GL, MU
Navy–AS
Air ForM9

User trctivitiss:
Army-ME
Navy—SH
Air Force-None

PrepWing activity

Army-M R

Ckil Interest:

GSA
COM
JUS
HEW
AGR

Review/user infnnnation is current as of the date of this document. For future mnrdination of
changes to this dncument, draft circulation should be based cm tbe information in the current Federal
Supply Classification Listing of DOD Standardization Documents.

US. Government Printing 00i~: 1967

&dem (or lhk pu}dicntion are w be p~ad with Gencrul Services Adminktroti.a., acting m an mgeot r.. the Super.
inte.de.t of D.acurn.nLs.% section 2 of ltmsspecilkxtio. 10 obtain extro mpic, end other docunw.!s rererenmd herein.
Prim 10term each,

●
‘)
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INSTRUCTIONS: In . continuingeffort to mske ow stsndsrdixstiondactunsnFsbsttsr, tbe DoD pmvidss this form for us kn
bmitting romts and susssstionsfor improrwmnb. Afl usemof mlfitsry ~dsrdixstion documentsus invitsd to provide

s
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cwuidsrsd.
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to wsim any portion of tbe refsrsnced dorument(#J or to amend contrsctd requkrsments.
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I
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111111
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