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FEDERAL SPECIFICATION

WIRE,STEEL A.UIH (GENERALPURPOSE
IFORMECHANICAL SPRINGS

QIMHTY),

This qwroij$ctstbi was tq?proved by * co9aTAebRer,mderd Supplv&w’w-
ice,General Swvioea Adminutrath% forthauseof d Federalagedea.

L SCOPE AND CLASSIFICATION

1.1Scope-Thisspecificationcovers*o
compositions,eachoftwotypes,ofuncoated,
round (0.020to 0.500inches~ diameter)
alloy-steelwireforthemanufactureofme-
chanicalspringssubjectedb mildlyelevated
temperatures(see6.1).

1.2Claaai6cation.

o L2.1 Compositwns. — Springsteelwire
shallbe of thefollowingcompositionsas
spedfied(see6.3):

Compositionl.~hromium-vanadium.
Composition2.-4Hmomium-silicom

1.2.2Z’&pes.-Thewireshallbe ofthefa-
llowingtypes,asspecified:

!I’YpeI.-CM temperedwireforthemanu-
factureofspringswhichrequirenosub
seqtienthardening.-

TypeK140ft wireforthemanufacture
ofspringswhicharetobehardenedafter
coldforming,furnishedin two condi-
tions,asfollows:

ConditionA.-Spheroidizeannealedat
finishedsize.

ConditionB.-Spheroidizeannealedand
lightlydrawn.

1 If a condition letter is not specified for type H
wire, either condition A or B may be selected at the
option of the spring manufacturer.

2.APPLICABLE STNWIMRDS

2.1Ile followingstandards,oftheissues
ineffecton thedateofinvitationforbids,
forma part.ofthisspecification:

Fderal Sta?uidzrds:

Fed.Std.No. 48--TolerancesforSteel
andIrQnWroughtProducts.

Fed:Std.No.66-SteeI:ChemicalCom-
positionand Hardenabi]ity.

Fed.TestMethodSt&No.151—Metals;
TestMethods.

(Activities outaidethe Federal Governmimt maY

obtain copieb of Federal Speeiflcation% Standards,
and Handbooks as outlined under (%neral lnformr.-
tion in the Index of Federal $peciilcations, Stand-
ards, and Handbo6ks and cat the prices indicated
in the Index. The Index. which includw cumulative
monthly supplements as issued, is for sale on ● aukb
scription basis by the Superintendent of.Docurnen m,
U. S. Government Printing Office, Ws&hington 25,
D. C.

(Single copies of this specification and other prod-
uct specifications required by activities outside the
Federal Government forbidding purposes are avail-
able without charge at the General Services Admin-
istration Regional Offices in Boston, New York, At-
lanta, Chicago, Kansas City, Mo.. Dallas, Denver,
San Francisco, Los Angeles, Seattle, and Waahirrg-
ton, D. C.

(Federal Government activities may obtain copies. . . ..- . . .
of Federal Specifications, Standards, and Handbooks
and the Index of Federal Specifications, Standards,
nnd Handbooks from established distribution points
in their agencies. )
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Militam.Wmdmh3:

MTIATIM63 —
IPm&nd.s for

Prqwration of Steel
Domestic shipment

(wok-age) and Ovex’sa shipment.

(Copi= of Military Specifications and $tandrmds
mquimd by contrwtom in connection with qpscific
promsremcmt functions shouM be obteimd from thO

pmmwimg activity or m dimctd by the contracting
.@c+$r.)

3. ~~~um~~~ms

W *dwt*& pE’@xie&L— The steel
shall be m$mufsa4mmsd by the Cqpm-htih or
dectric-fumaceprocess. Sufficient dimard
shallbeta?asnfromwh ingottoinsure$?ree-
dom from injuriouspipingand segregation.

&2 Ckx&al amqnosNiom.-’Thecmnpd-
tionofthesteelshallbeasshownintable1,
subjecttothecheck&Wd@S tdmMMx%?4tiven

in the applicabletableof Fedeml Standard
No.66.

3.3surface.— Wire shallbe freefrom
cracks,rustjexcessivedecarburization,and
injuriousseam9, pits,die marks, scalq m

Otb@P iY@iOUS defects.

TABLE L-ChemicaJ competition (lade

Waaapsis]

Composition 1 Composition 2
Elements (ch?Oalim- (chromium-

Vllnadiam) silicon)

F%rme Pmwmt

carbon -------- 0.45b 0.55 0.50tQ0.60
~- ----- .70 t.Q .$0 .50 b .80
Phwphorun ---- .040Iam5. .040max.
Sulplaur ------- .040max. .040max.
$ilicon -------- .20 UQ0.36 1.20 to 1.80
Chromim ---- .80 to 1.10 0.50 to 0.80
Vaxladhlna ----- .15 min.~ --------

1 D&ird “vanadiu~ content, 0.18 ~ement.

3.4 IWmw&ms.-’l%e wireshallbeofthe
8izemecified,sub.iecttothetolerancesgiven11
inta~le17b2”ofF-ederalStandardNo.48forI
AlloySteelSpringWire.

2

0
3.4.10a4t-of-mm.d-’iThe wireshallnotbe

out-d-round by morethanone-ha]!?thetotal
permissiblevariationindiametersp-.scifiedin
table17b2 ofIFeded St.dlmd No. 48.

3.5Wmpphg R&QdmIm.Ga&-wim ishdnbe
freefrom swnfswebreaks or cmdss dmr
wrappingm qpedfid in4.6.$.

.M.n !fjj$psI.—’TypeI wire dad]tmnffwmn
tothetensile requirements sham intable11.

‘3.62 Tne m’.

3.$.2.1 CbnditionA.—’The wire shallbe
spheroidizezmnededatfinishedsizeandsha?l
have no coldwork in the finishedIcoundi-
t.ion.The maximum tensilestmmgthshallbe
100,090p.is.i.forallcompositions.

w%% CondimnB.—me wiredh$mRI@
spheroidize annealed aridshallbe givenat
leastme passtlmwrh diesafterthelast
spheroidizeannealingtreatment.The tensile
strengthshallbe NM,(MM to14N,000psi.for
allcompQsMcmS.

3.7w~~-~e * BM~~ IU~~-
fom in quality ad temper. Each bundle
SIM?Nbe(NM+ContiRktnouElkngthofWi?i’w,pro-
perlywiled,and firmly tied. TypeIwiread
type up conditionB W&s skidnotbeWu%vyor
Idld?m?d.

d.~ ~Ilk%W OthWWiLWEwi$hd htSF@J3,tk
mq.qdierismspmdbk forthe pw5hfmmm
of d] inalwscmnIm@m?msltntspriorto sdJ-
Rnissimfor ‘GOvm’ment .iImpwtionand ae-
w@anm. iExcf@ 844otherwisespeeifidthe
suppliermay utilimhismm faeilitissormy
commerciallaboratoryaccqtabh.totheGov-
ernment.Inspxtionrecomkoftheexamina-
tionsand tests-shallbe keptcompleteand
availabletotheGovernment$w sPc?c@clin
thecontractorcinder.

.:-
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TABLE U.-Tensilestrength, type J wire

Diameterl Composition 1
(chromium-vanadium)

I

Minimum

huh.

0.500----------------
.497 ----------------
.S76 ---.--.--e----. -
.912 ----------------
.2e3 ----------------
.260 ----------------
.192 ----------------
.162 -----------------
.136 ----------------
.106 ----------------
.098 ----------------
.Oeo----------------
,072----------------
.062----------------
.048----------------
.066----------------
.020-----------..---

P.a.i
no,ow
mMJoo
200,000
206,000
206soo0
21O,OOO
220,000
226,000
2W,000
246,000
260,000

.266,000
260,000
266,000
280,000
2ee#00
600,000

Maximum

P.m.L
Zlo,ooo
216,000
220,000
229,000
226,000
220*000
Z40,000
346,000

a%
270,000
~76,000
zluMloo
290,000
So6,000
S16,000
S?6,0w

COmpoaitioni?
(chromium-silicon)

Minimum

P.9.i.
----

266,000

Es
24e,ooo
660#eo
260,000
266,000
270#oo
276,000
260JO0
285000
2ee,ooo
2eo#oo
225#ooo
6oo#oo
----

Muimufa

P.&i
--.-

mweo
Sto$m

n6@e
smooo
MtMoO
tee#oo

=
8104w
m,mo
Swfm

ttsqoeo

1 For diamatcra other than tkaa shown fn tsbla IZ, tenaila atrmgth ahdl ba datemdd br~

4,2GovernmentInspection.-TheGovern-
mentinspectorwillmake muchinspectionsaa
arenecessarytodeterminethat thewireis
inaccordancewithrequirementsofthecon-
tractoronkr andthisqecifkation.

4.?)LA-A lotshallconsistofwireofthe
same size,type,composition,and condition
manufacturedfrom thesame heatof steel
end submittedforinspectionat thesame
time.

43*4Usamplingj% Chs?ntitc?m.-mnrell?
Xq)&almtcl&ampleSpdmma for‘GoYwm.mmt
$mdyds dad b $dKm hom wim regme%mt-
ing,wham pmdble, tb *L EdeMk% and
I.wt@?rWd offthe heat ox’ ‘d wad! tNnb#xwtim
d theRwaatIJKilamrpkws the!ht.%31BBpls!q9eei-
mem did]be milledorcutfrom the entire
cress section of the wire.

4.4.2Samplingforexaminationand me-
dkwicd Pests.-$even sample coils or ten

-t oftheCO@ whf~m k km, shall
be8ekctedatr8ndomf r0znasch10&~
meneohallbetaken -one end af~
sampleceilfortensileandmapping tuta

4.4.$Sampliag for pa-,-,&
?nar*.+en sampleeoddnen or b
~t ofb mntiem whkhevar h Iaq
Aeubesekctedatrsmdomab eachbt fox
the inspectionof 4.62

4M Esmthaati@a— =@w2B@@e@fb Be-
l-h~*4u-k-
lydtiwi—~b~
Icomb?ar$ncxltcBthe Jmd$B2a5$qdmmait# cd :
$.8, the6iiimeEidmla!?KKiqUim5’Mmtmd 8s40&
the ~hip m@wme@e of&7*

.,

4.5.1 D%m9imW .—Each coiledeetadin
WeQrdlma!with‘4.4.2 $I?iank dimendaay
examinedinthreepRacwfor cmfomance to
3.4.Ifpracticable,onememaremm tduubel
taken sit each em! d the wbs and one Mu
the middle. Otherwise these axaminatione

8
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shall be made betweentwo and twdve feet
fromoneendofthecoil.

4.5.2l%?w?rvation,packaging,packingv
andmarking.—’heheinspectorshallascertain
thatpreswvation,packaging,andpackingof
thewireand markingof containersselected
inaccordancewith4.4.3 is in accordance with

the mquimmm@ ofthisspecificationandthe
contractororder.

4.6’‘RawM.

4.6.1 Chemical tests.—Chernical,testsshall
be made in ac~ordancewith Federal‘4’est
MethodStandardNo. 1!51,method111.The
sampl?sshallbeanalyzedforconformitywith
3.2.

4.6.2 Tde &s9t.—The tensiletestshall
be made in accordancewith FederalTest
MethodStandardNo.151,nwtlmd.211.The
testspecimenshallbestraight,andthelength
ofthespecimenbetweenthejawsofthetest-
ingmachineshallnotbelessthan10inches.

4.6.3“Wrapping te8t.—~iN? smallenough
to be wrapped by hand may be testedby
bendingone’end ofthewireoveritselfto
formakmp withendscrossedatrigh~angles,
theshorterendbeingseveralincheslong,and
thentightlywindingthelongerend fivecom-
pleteturnsabouttheotherwithturnsclose
together.For largerwire,or optionallyon
wireofanysize,thewrapping may be done

on a power device which will wrap the wire

closely about a mandrel ofthediameter speei-

fied in table 111, for five completeturns.‘I’he
specimenshallbeconsideredtohaveMM if
any cracksoccurinthewireafterthefirst
completeturn.Ifa crackoccursduringthe
firstturn,thetestshallbe discontinued,due
tdtheti-n&-tamtyregaFdii@thefadiusofthe

......-

firstturn,andanadditionalspecimenshallbe
tested.

4.6.4(M-of+-oun.dtest.—’l%e sample coils
shallbe gagedforroundnessat threewell
separatedlocationsby measuringthediam-

~ABLE ]~].—~Wl&?~ SiZ(? fO~ WTt3@91~ $2Z$t

Whe diametd I Diameter of mamdrsl

-.
Inch - “Imeh “

0.020 tO 0.162 ---------- I&@ to diameter of wire
0.163 to 0.312 ---------- T’wiee the wire diameter

I

1 UJrQess otiiemdss speci6iQd, the wrapping test
shd tiotbe required for wire over 0.312-iu@ndiame-
ter.

eta twice at thesamelocation9.)”aptnrt.A
coilshallbe considerednonconformingifany
two measurementsat thesame locationdo
notcomplywiththerequirementsof3.4.1.

4.7 R@E@bn and re?ddasillm.— should
any sampleunitorspecimenfailtocomply
withtherequirementsspecifiedherein,the
M shallbesubjecttorejecthm‘ll’helidmay
be resubmittedforinspection,providedthe
contractorhasMMnovt!dddwtivematel-hdor
rewdaaolthelot. ..

5. PREPARA~ON FOR IDIEIJWERY

5.1Lewd A.—Unlessotherwisespecifiedin
thecontractororder,:(see6.2), materialshail
be preserved,packaged,and packedinac-
cordancewith requirementsof MW-STID-
163.

5.2LevelC.—Materialshallbe prepared
forshipmentinaccordancewithcommercial
practice% ensurecarrieracceptancefcwsafe
deliverytothedestinationatthelowestrate.
As a minimum,theshipmentshallmeetthe
requirementsofcarrierrulesandregulations
applicabletothemode oftransportation.

W MaurMmg.-h rdditkmto any special
markingrequirwlby thecontractm- order,
markingshallbe inaccordancewithmequire-
Rm?ntsofMIL-STD-163.

.. .. . ., . . . . . . ,- ..-.=
6.NmTEs

6.1 Intended uae.-l?hw coveredby this
specificationis intendedparticularlyfor
springssubjectedto temperaturesnot ex.
ceeding450”F.Composition2 isconsidered
somewhatsuperiortocomposition1 forre-

● ✍✎✌✌
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~Ql# ‘hum IV.-EaaAdent muterids

SupemcdeddesignationCurrent designation

QQ-w466a: -

class A.-$prim$ ----- Qc&w+12S,typaTn.
UxaseB.—!dinMOded
highstrength------Not Cover-d@?35Je@.

Refer b Imgnizant
promlring69ethdty.

QQ-w-t’m:

Compositions A and B.
-Oil tempemd ----- QQ-W4% type L

Composition C.-
Annealed ---------- Not covered. Refer to

cognizant procuring
activity. Type 111of
QQ-W4Z8 is suggmte$
m a replacemeanL

Composition D.—
Annealed ---------- QQ-W-412, ComplmitiOn

1, type XI.
Compositions E and F.

—Annealed ------- Not. Covered. Refer fm
. . . . . ,. cognizant procuring

o

fi~*. CompOSitioIl
2, type 11 of QQ-W-
412 is suggestd ae a
mpkement.

sistmketopermanentsetunderloadatele-
vatedtemperatures.When springwireisre-
quiredtohaveextrahigh-fatigueresistance,
aircraft+qualityalloy-steelspringwire,en-
tirelyfreefrom surfacedefectsand decar-
burization,shouldbeused.

6.1.1TypeI.—TypeIwireisintendedfor
fabricationintospringswhich requireno
subsequentheattreatmentexceptk3w-tem-
peraturestressrelief.

6.1.2TypeJ1.—’ypepeXIwireisa softwire
;-. intendedforfabricationof springswhere,.)

formingoperationsaretooseverefortypeI
‘4”).. wire.Type11wire should be hardenedafter

forming.

1 6.2Orderingd&k—Purchasereshouldex-
1 ereiseanydesiredoptionsoffered herein,and
I
!-

1’

Qfpw=n2

procurementdocumentsshouldspecifythe
fokving:

Title, Emd3eroanddate ofthissped-
fficatim.

Compositionrmumber(ace1.2.1).
!4’’ypeOfwire(see1.2.2).

she ofwirebee $.4).

Quantityofwire.

Levelof~ [S4e5.1and 52).
For type11wire,theconditionletter
(seefootnoteunderL2).

Markingifdiilkentfrom63.

6S SUpmwsadm dak-Supersessiondata
formaterialscoveredby FederalSpeci5ca-
tionsQQ-W~ and QQ-W-474a is irt-
cludedintableIV.

6A TmuasportatimIdasrriptiom-’f’ranspor-
tationdescriptionapplicabletothisitemisas
follows:

Wire, steed,acid covered,galvanized,
painted,plainortinned.

Carloaddllillllllllweight~,~ POlldS.

Motor volumeminimum weight86,009
pounds.

Notia — ma ‘Gevernme!at dravrillgq epeci-
ilcaticm~ or other ckta are nsed for any purpoee
otherthan in connection with a definitely related Gov-
ernment procurement operation, the United Stctee
Government thereby incum no responsibtiity nor any
obligation whatsoever; ad the fact that the 6ovem.
ment may have formulated, furnished or in any -Y
supplied the 88id d-wi~ specification% or other
data, is not to be regarded by implication or other-
wies as in any manner Ekansing the Mder or any
other pereoa or corporation, art comwying any rigbte
or permission to mwmaffwttare, mm, or mll any
pat.emted inventionthatmayinemywayberebtsd
therata

.. . ... . . .....-

MurrARY INTERESTS:
Amlya
Navy+
#wF4Dree.

~-

,
Copies of thie specification may be purch&d for 6 cents tech.
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