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SUPERSEDING .
Fed. Spec. QQ-N-4234
March 6, 1961
FEDERAL SPECIFICATION
VIHE, STEM., CORROSION-AESISTING
e This specification vas approved by the Commissiooer, Vederwl Supply
Service, Gensral Services Administration, for the use of all Federal

agencies.
t, SCOPE AMD CLASSIFICATION

1.1 Scops. This spscificaticn covers corrvelon-resisting steel vire for use ubsre welding and
slavgted temperstures are oot inwolwved,

1.2 Clagalfisaticg.

1.2,1 MWM- Stesl wire shall be furmnished in the following forws,
compositions, and conditions (temper}, sa cpscified {ese 6.2):

Porm I - Round vire.
Fora I1 - Other wire of standard escticos.’

Composition 304.

Composition 3G5.

Composition J10.

Compoaition N6,

Componition 321.

Composition 7.

Compoaition 410.

Composition (20,

Camposition 430,

Condition A - Annealed {all compositions). :
Conditicn B - Spring tewper (compositions 302, 304, 305, 316, 311 and X7).
Condition ¢ - Hsst-trseted {compositions 410 and 420).

2. APPLICAELE DOGCUMEMTS

2.1 The follawing documents of the iswue in effect on dats of Invitation for bids or request for
propossl, forw a part of this specificetion to the axtent specified herelo.

Federal Specificatdong:

PPP-B-585 - Boxes, “ood, Wirebound.
PPP-B-601 - Boxes, Wood, Cleated-Fiywood.
PPP-B-621 - Boxws, Wood, Malled and Lock-Cornsar.

Esdaral Standards:

Pod. Std, No. (8 - Tolarwnces for Steel and Ires Vrought Froducte.
Fed, 5td. Bo. 66 - Stecl: Chenical Cooposition and Hardenabilivy.
Fed, Std. No. 127 - Marking for Dessstie Shipment (Civilian Agencles).
Fod., Test Mathod Std. No. 151 - Matale; Test Mathoda.

{Activities cutside the Fedoral Coverrmmnt may abtain copies of Federal Specificstions, Standards,
andt Handbooke as cutlinsd under Genwral Information in the Indsx of Federal Specifications and
Standards and at the prices indfcated in the Indsx. The Iodex, wvhich includes cuwomlative monthly
rupplemdnta us iasued, ia for sels on a yubscription basis by the Supdrintenden® u.' liocuments, U. 5.
Covertment Printing Offlce, Washington, 0. C. 20402.)

U'S GOVERNMENT PRINTING ('FFICE 1981- 703.023 4477 F5C 9505
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(51ngle coplea of this specification and other Faderal Specifications required by activitiss out-
side the Federal Covernmeat for Lldding purposes ar® avallable vithout charge from Business Service
Centarz at the Gensral Servi:es Administratlon Hegional Offices 1n Boston, New York, Washington, D.C.,
Atlanta, Chicago, Kanses Clty, Mo., Fort Worth, Denver, San Franclsco, Loa Angeles, and Seattle,
Vashington.)

{Faderal Government activities may obtaln coples of Federal Specifications, Standards, and Hand-
bwke ard the Index of Fedmaral 3peciflications and Standards from sstablizhed dtnribuuon pointa In
their agenries.)

MAYE o Ql--A.nﬂ:
bbb AL ik Gk

WIL-STD-129 - Marking for Shipmant and Storage.
(Coplss of Military Specifications and Standards required by contractors in connection with

specific procuremsnt functions should be obtained from the procuring sctivity or an directed by
tho contracting officer.)

2.2 Othor publicatliona. The following documsnts form a part of thias specification to the sxtant
spacified harein, Unless & specific issus is identified, the issue in effect on dats of invitation
for bids or request for proposal shall apply.

Uniform Clampification Coumlttes:

Uniform Treight Classification fules.

(Application for coples should be addressad to the Uniforw Classification Committes, 202 Union
Staticn, Chicago, I11. 60606.}

3. REQUIREMENTS
3.1 Matorinl. The vire shall be manufectured of induction furnace or slsctric are fumace stesl
. 3.2 Chemical requiressnts. '

3.2.1 Chenlcal cogposition. Check analysie mads on the vire shall comply vith ths requiressnts
for the composition required es specified in Fed. 8td. Ka. 66.

3.2.2 in analysis of sach heat or lot of stesl from vhich the wvire iz made shall be furmnished by
the contractor. The ladle analysis shall conform to ths requirements specified in Fed. Std. No. 66.

3.3 Dimenaionsl requireasnts.
3.3.1 Sizes. The vire shall ba fumilshed io the sizss specified (aee 6.2).

3.3.2 Torn L. zoupd vire. The vartation of the dismeter (size) of round vire and the out of
round shall not exceed the amounts cpecified in Fed. Std. No. 48.

3.3.3 Iomm ]I, other wire of standard gectipns. Wire shall not vary from the ordsred cross-
pectional dinsnsion by mors than the smount specified (see 5.2).

3.4 Machanical oroperiies.

3.4.1 VWire ghall conform to the requiresants spocified in table I for condition A, table II for
condition B, and ahall ba ss specified in 3.4.2 for condition C,

TABLE I. Mechanical propertiss (condition A)

Tenplle atrength

Compoaition Minimum Maximum

' p.a.i. p.a.i.

302, 304, 05, N6, I end W7 80,000 120,000
O v o = e m e e m e 90,000 140,000
410 - = = = = = = ~ - .. 70,000 90, 000
420 = = = w2 a = e = a-m . 70,000 115,000
430 - »~ - m e s - ek . == 7,000 94,000
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TABLE II. Mechanical properties compositions 302, 304, 305, 316, 321 and M7 in condition B

Bend test Tensile Tenslle
ainimum atrength strength
Pinished diemeter number of 302 end 304 ¥ 305, 316, 321 and %7 V
bends

Ineh : p.s.4. p.s.di.
Mintmum Maxcimm Minimm Maximm
Op to .00% 325,000 355,000 245,000 215,000
Over .009 to ,010 inel. 320,000 350,000 ! 245,000 275,000
Over .010 to 011 {ncl. 318,000 348,000 240,000 270,000
Crsr LU to .012 inel, 316,000 346,000 240,000 270,000
Over 012 to .01) incl. 314,000 344,000 240,000 270,000
Over .013 to .014 incl. -— 312,000 342,000 240,000 270,000
Over .014 to .05 incl. - 30,000 340,000 240,000 270,000
Ovar .015 to .016 incl. - 308,000 338,000 235,000 265,000
o“'l' .016 to .017 1nn1- - 306,@ 336.” 235.“” %5,“
Over .017 to .018 incl. - 304,000 334,000 235,000 265,000
Over 018 to 019 incl. - 302,000 332,000 235,000 265,000
Over .019 to .02 incl. - 300,000 330,000 235,000 265,000
Over .020 to .022 {ncl. - 296,000 326,000 235,000 265,000
Over .022 to .02{ incl. - 292,000 322,000 235,000 265,000
Owr 024 to .026 incl, 10 289,000 319,000 235,000 265,000
Over .026 to .028 incl. 10 286,000 316,000 235,000 265,000
Over .02 to .0" incl. 10 277,000 307,000 235,000 265,000
Over .032 to .03 incl. 10 273,000 303,000 235,000 265,000
Over .03 to .041 incl. 10 265,000 299,000 235,000 265,000
Over 041 to .047 inel, 10 262,000 292,000 230,000 260,000
Over .047 to .05 incl. 10 260,000 260,000 225,000 255,000
Over .054 to ,062 incl. 9 285,000 285,000 220,000 250,000
Over 062 to .072 incl. 9 250,000 280,000 215,000 245,000
Over ,072 to .080 1ncl. 9 245,000 275,000 210,000 240,000
Over ,080 to .092 incl. 9 240,000 270,000 205,000 235,000
Over .092 to .105 incl. 7 232,000 262,000 200,000 230,000
Over .105 to .120 incl. 5 225,000 255,000 195,000 225,000
Over .120 to 148 inel. 3 210,000 240,000 85,000 215,000
Over .14{B to .166 incl. 3 205,000 235,000 180,000 210,000
Ovar .166 to .177 ioel. 3 195,000 225,000 170,000 200,000
Over .177 to .207 incl. 3 185,000 215,000 160,000 190,000
Over 207 to .225 incl. 3 . 180,000 210,000 155,000 185,000
Over .225 to .250 incl. k] 175,000 205,000 150,000 180,000
Over .250 to .)12 incl. | 160,000 190,000 135,000 165,000
Over .312 to .37 incl. 1 140,000 170,000 115,000 145,000

1/\hen vire is specified in straightened and cut lengths, the minimn tensila strength ohall be 90
percent of the tabular valus. :

%.L.! Mechanical propsrties of composition 410 to 420 in conditicn G shall ba an specified (ave
6.2).

3.4.3 Uniforglty. After being subject to the colling end stretching test specifisd in 4.5.3, vire
in condition B shall shov uniform pitch with no splite or fractures.

3.4.4 Similated service. When specified (aee 6.2), composition 420 wvire shall withstand the
simulated servica test specified in 4.5.4.

3.4.% Yrpopipg. When specified (ses 6.2), condition B wire shall withstand the test specified in
4.5.5 without cracking or splitting. .

3.5 Dgcarburization. When specifisd (see 6.2}, the dspth of decarburizati<z of compasition 420
wire shell not axzeed 0.0075 inch,

3.6 Pinish. Annealed temper wire shall be furnished in the cold-drewn or cold-drawn and annealad
condition. Spring temper wire shall be furnished in the cold-drawn condition.

3.6.1 Pagsivation. The wvire shall receive a passivation treatzent after final frocessing.
3.6.2 Coating, wher nocsseary, shall b as specified (ase 6.2).
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+ Unless otheruvise specified {mee 6.2), wire ahall be furnished in catch-

weight unita specified in table 11! for condition A and in table IV for conditions D and C.

TABLE IIT, Catch-weight units, conddtion A
Wire diameter Units
Inch
0,010 t00.0625 o - ot o - o e = = 1 pound spaola
L06) to 135« - - - - - oo -_———- 10 pound coils
2135 ta, 1165 = & = = - - e - - o 25 pound coils
TAHLE IV. Catch-weight unita conditicna B and C
Wire dismater Unita
Inch
0.“%0.038----------- 1 pound spoola
L9t 063 --mevwacao 5 pound coila
LMo 135 - - - - - - - - 10 pound coils
+136 and greater- - - - - - - - - - 25 pound coils

3.8 Norkpapabip.
3.8.7 The vire shall be of uniform quality and tamper,

smooth, clean, free from. kinks, vavinsss,

splita, cracks, laps, seanms, scala, ssgregstion, and othsr defects vhich may impair the ssrviceability

of the wvire,

3.8.2 Wire shall be furnished alther in colls, spoocls, or straightened and cut lengths, When
furnished in colls, or spools, each unit shall be of cne continuous length without joints of sny kind

excepi welds made prior to drawing.

3.9 Identdfication maridng.
and the conditlon.

The marking shall lnclude the mill name or trademark, ths composition,
This Information shall be marked on both sides of each spool.

Each coil or bundle

shall be tagged in at least two places with one trg on the inoide noar the middle of the bundls.

&. TOALITY ASSURARCE PROVISIONS

441 b

on. Unless otherwise apecified in the contract or purchase ordsr,

the supplier is responsitle far ths performance of all inspection requirements as apecified herein,
Except an otberwise specified, the supplier may utilige his own facllities or any coumercial labora-

tory acceptable to ths Government.

The Government’ reserves the right to perform any of the i1nspactions

aet forth in the specification vhare such inapections are deemed necessary to asgure that ‘suppliss and

ssrvicss conform to preacribed requirementes.
4.2 Sampling.

4.2.1 Zlze of lot.
4.2.1.1

. A lot shall consist of all wire of the sams form, ccmposition,

Nire identified kv heat
condition, and size, manufaciured by the same process from one heat of stesl, and submitted for in-

spection at the sane tims, :

4.2.2 Semplipg for chemical analysin.

4.2.2.1 Wire identified by heat.

sanpling weighing not less than 2 ounces.
and other foreign matter,

£.2,2.2
colls or leangths in the lot.
lot.
othsr foreign matter,

From sach lot sufficlent wire shall be aelected to prepere a
The sample shsll conaiet of fine chipa free- from ofil, dirt,

+ From each lot, samples shall be selected from two separate
Insafar as possible, the samplaa shall represant 4iffersnt parts of the
Each semple ahall conalst of not less than 2 cunces of fine chipa, free from oil, dirt, and

4:2,2.3 The samples shall be forvarded to a lsboratory satisfactory wo the procuring egency for

chamical analysis.

Failure of compoeition of the sample to comply with this specification ahall be

cause for rejection of all wvire mades from that hest 1f the hsat 1s ldentifled, or all wire from ths

lot when the heat is not identified.
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4.2.3 Sampling for mechanical teats.

4.2.3.1 Mmmn: Three coila shall be selected from each lot, Insofar aa poasible
ons coll each shall be salected from the beginning, the middle, and the last of the run. If any teat
specimen fails, the entire lot shall be rejected. Wnen this is not possible, the ssmpling plan of
4.2.3.2 ghall apply.

4.2.3,2 Mire not identified by heai. Sample coils shall ba selected in accordance with table V.
If the mumber of failing specimens sxceeds the number allowed in teble V, this shall be cause for re-
Jection of the lot,

TABLE V. Sampling for inspsction and test

Inapection and mechanical tests Decarburization tests

Lot aize Runmber of coile Maxioum mumber Hhmber of colls | Number of

{pounda) in sample of failures in sampls fallures

alliowed allowed

Unﬂ.r‘.m--y----u--- 3 v] 3 ¢
1,000 to 3,000= = « = = @ = = = 5 0 1 0
3,001 t0 10,000 ~ = = = = = = = 10 1 2 pt
over 10,000 = = « = = = = = = = 20 2 4 o

£.2.3.3 Straightoned and cut wire. Sample lengthe shall be sslected in the saume manner as sample
coils 1n £.2.3.1 and 4.2,3.2.

4e2.3.4 Teat Sepplea. Froo each sampla coll or length sslected inaccordance with £.2.3.1, 4.2.3.2 .
and 4.2.3.3, a teat sample shall be selectad long enough for teat purposes to determine compliance with
thip specification. Each test sample shall be identified by sample coll and lot mmber.

4.3 Chemical apalypig. Chemicel analysis shall be made by standard chemical methods or by
specirographic mathod except that, in the svent of a disputs, analyais by standard chezmical methods
ahall be the basis for acceptance or rejection,

4.4 Exsmination.

4.4.1 Yisual apd dimansional. Ths vire shall be subject to dimensicnal, surfece, and visual ex-
amination to verify that the material ccoforms to the requiremsnts of this specification.

4.4.2 Preservation. peckeging, packing, and parking. Preservation, packaging, packing, and mark-
ing for shipment and atorage shall be exaninad to determina compliance to the requirements of Section

5

4.5 Teata.

4{.5.1 Tengion. The tenaion test shall be conducted in sccordance with Fedaral Test Method Standard
Na. 151. :

4{.5.2 Bapd. For wirs in condition B, a plece not more than 10 inches long shall be salectad from
sach test sample palected in accordance with 4.2,3,4., Thess specimens shall be tested in a bending
machine cooforming substantlally to figure 1. DBends shall be made st as nearly s uniform rate es
posaibla, not sxceeding 50 bends per minutes, and in no case shall the speed be so great as to cause
undue heating of the wire. The test specimen shall be bent back and forth through a total angle of
180 degrees until failure occurs, Each 90-degros movement ln either direction shall be counted s ons

_bend. The wire shall withatend the minimp mmber of. bends specified in tsbls II.

4.5.3 Uniformity. A epecimen ahall be wound on an arbor of the sise specified in tsble VI, to
form a tightly wound coil., After winding, the c¢oll shsll be stretched to n permanent set of four
timen its as-wound length. After this treatment, ths coll ahall be examined to dets—ine conforoance
to 3.4.3.
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TABLE VI. Arbor diameter for uniformity test
r—
Wire diameter ) Arbor dismeter .

Inch Inch

0.03f and under = = = = * = = = « = 0.102

Ower 0.03 to 0.045, 1acle= = = = = 145

Over .045 to .055, imclee - = - - 212

Over .055 to ,125, lacliw = = = = -250

Over .125 to .180, incl.- - - = - .250

4.5.4 Siglatad sarvice. One spring shall be made from each sample coil and shall be subjscted

ta 20,000 cycles weder simulated service conditions. The springs shall meet the atandards of accept-

ability specifisd (ses 3..{.4 and 6.2},

4.5.5 Wrapping. When the urapping test ia required (see 3.4-5), u plece of each test sazple of
condition B ahall bs wrapped at least B turna in a closed helix {pitch spproximately equal to the
dlameter of the virs) around a mandrel, For wire 0.162 inch in diamster and smaller, the mandrel
dismetar shall be equal to the wire diamater, For larger vire, tha mandrel diamster shall be tvice
the wvire dismater,

4.5.6 Decarburization. The wire shall be subjected teo & microacopic examination to deternine .
conformance with 3.5, - :

5. PHREPARATION FOR DELIVERY

{The preparation for delivery requiremsnts apecified herein apply only for direct Goverrmant pro-
curements. For tha sxtent of applicability of the preparation for dslivery requirements of referenced
documants 1isted in saction 2, see 6.4.)

clliaglox -

Layel A. The wvire on spoola and colls shall be wrapped with minimum 30-pound-basis weight
Cut lengths shall ts wrapped in 30-pound-basis weight kraft paper

5.1

5.1
kraft paper sacured vith tape.
secured wvith tape.

5,1.2 Leyel C. The wvire shall be packaged in accordance vith commarcial practice,

5.2 Packipz.

5,2.1 Lgvel A. The packaged colls and sponls shall be packed in overseas typs cleated plywsod,
nalled wood, or wirebound boxes conforming to PPP-8-601, PPP-B-585 cless 2 or 3, respectively, The
groas weight of the boxes shall not exceed 200 pounda. Only one form, compoaftion, conditlon, or
eize shall be packed in a container.

5.2.2 Layal §. The packaged coils and spool shall be packed in domestic typs clested plywoed,
nailed wood, or wirebound boxes conforming to PPP-B-601, or FFP-B-585 class 1, respectively. The
gross welght of the boxes shall not excesd 200 pounds. Only one form, composition, condition, or
size shall be packsd in a contalner.

5.2,3 Lawel C. The packaged colls and spool shalli be packed in u manner to insuirs carrier accepi-
snce snd safe delivery to destination. Containers shall be in sccordance wvith the Uniform Freight
Claasificaticn Rules oriregulations of other carriers as applicalbe to mode of transportatlon.

5.3 Mackiog-

5.3.1 Milltary ageticies. In addition to any specisl marking required by the contract or order
(ses 6.2), or harein, intericr and exterior shipping containsrs shall be marked in sccordance wvith

NIL--STD-129.

5.3.2 Civil acenciss. In addition to any speclal merking specified in the contrect or order
{eew 6.2} sach unit and intermediats package and shipping contalner shall be marked in accordance

wvith Fed. 3td, No. 123.

)
®
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6. NOTES

6.1 Intendsd use. The material covered by this apecification is intended for use whers a torro-
sion-rusisting stesl wire ia desired, but whers wolding and alevated temperaturss are not involved.

6.1.1 Material fn condition B 1» intended [or use in the fabrication of springs and cowl pins.
The phyaical properties indicated herein for material in condition B are obtained by cold working
(atrain hardening} and not by haat trsstment. Therefors, the material should not be heated to ten-
poratures which will adversely effect the physical properties or corrosicn-resistance before, during,
and after febrication.

6.2 Ordeping datd. Purchesers should splect the preferred optlona permitted herein and include
the following information in procurement documents:

{a) Title, number, and date of this apecification.

(b Farm, composition, and condition required (ses 1.2}.

{c) Size raguired {see 3.3.7).

{d) Tolerance for form IT wirs {ses 3.3.3).

{e) HMachanical propertiss of compositiona 410 and 420 in condition C (see J.4.2).

{r) Whether simuleted service test 1» required for composition 420, and the requiremsnts and
standards of acceptability (sas 3.4.4). !

(g) If wrapping test {a requestad for conditicn B (mee 3.4.5).

{h) If decarburization limit is required in compoaiticn 420 (see 3.5},

(1} Coating, If required {sse 3.6.2),

{§) When unit quantitiea other than those specilisd are desired (see 3.7).

(x} whether p;cl:aging should be for Level A or C, and-packing for level A, B, or C (see 5.1
and 5.2).

{1} Special marking, if required [s%e 5.3).

6.3 This specification covers only the forms, rompositions, conditions, and aizes of the cammodi ty
as generally purchassd by tha Federal Governmant, and {5 not intended to lnclude sll of the forma,
compositions, conditiona, end sizes which are commercially avallable.

6.4 Sub-contragied paterisl and parta. The preparation for delivery requirementa of refarenced
documants 1isted in Saction 2 do not apply when materisl snd parts are procursd by the supplier for
incorporation into the equipment &nd lose thair separate identity vhen the equipment is shipped. -

. Ereparing activitys

Navy -.S5H

MILITARY INTEREST

Custod

Army - MR
Navy - SH
Alr Force - 84

Review act

Army - MR
Navy - SH, A5, YD
AMr Force - B4, BS
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WIRE GUIDE
RETAINING SCREW .

- -

RE GUIDING -
EVICE OPTI h

I LATCH GRiP
C1 PRI e /—

PideiINY WL

RETAINER

1
SECTION

A-A l
LGROOVE MUST BE EaSY I fi-

|4 WIRE GUIDE HELD 8Y
)l SCREW FROM REAR

WiTH MAXIMUM CLEAR-
ANCE BETWEEN GROQVE
AND WIRE 0.010. \J|

SLIDING FIT TO WIRE i || "
1
1

COUNTER J i CENTER OF ROTATION
{EACH 90® BEND) A 'r:g/_

1" 0"BEND —vise uaw

i GLAMP SCREW

[ 7 N
SELF CENTERING VISE- N\—vISE Jaw
' ‘' Ctearance
Diamsatar of wire ¢ + 0.00% -
ach T ineh -

{ P Over 0026100, 105 incL :  O.688
: Qver _10St0 . 1682 incl. ¢ .813
: Over ,162t0 .I180Incl. : .938

Flgure 1. - Schematic arrangesent of bending machine.

Order for this publication are to be placed vith Generel Services Adminlstration, acting as an

agent for the Superintendent of Documenta. See asction 2 of this specification to obtaln extra
coples and other documents reflerenced harein. Price 10centa each.

[}
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INSTRUCTIONS: In a continuing effort Lo make our standardization documents better, the DoD provides this form for use in
subnitting comments and suggestions for improvemonts. All users of military standsrdization documentf are invited to provide
. suggestions. This form ouy be detached, folded along tha lines indicated, taped along the loose edge (DO NOT STAPLE), and
mailed. In block 5, be as specific as possible about partitular problem areas such as wording which required interpretation, was

tea rigid, restrictive, looss, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
prublems. Eanter in block 8 any remarks not related to a specific paragraph of the document. If block 7 is filled out, an
acknowledgement will be mailed to you within 30 days to let you know that your comments were received and are being

considered,

NOTE: .Inl.l mrm may noi be used o mqun‘ cupln of uucuul:nu. aor o ruquut w-ue--, dﬁ?‘uuuu’.

cpecification requirements on current contracts. Comments submitted on this form do not constitute or imply nuth n.ntion
to wsive any portion of the referenced document{s) or to amend contractusl requirementa,

(Foid along this line)

(Fold along this line}

EPARTMENT OF THE NAVY

“Jr FICIAL BUSINESS
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[ | oo e
BUSINESS REPLY MAIL
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POSTAGE WILL BE PAID BY THE DEPARTIMENT OF THE NAVY
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HYATTSVILLE, MARYLAND 40782
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL '
{See Instructions — Reverse Side}

1. DOCUMENT NUMBER 2. DOCUMENT TITLE

b. ADDREES. (Strent, City, State, ZIP Code)
D MANUFACTURER

D OTHER (Specity):

Paragraph Number end Wording:

.

b Recommendsd Wording:

¢. Asmon/Rationals 1or Recommaendation:

8. REMARAKS
Ta. NAME OF SUBMITTER (Lest, Firet, MI) — Optional b, WORK TELEPHONE NUMBER (include Area
- Code) = Optiona)
Le. MATLING ADORESS (Sirest, City, Stats, ZIP Cods) — Optional 8. DATE OF SUBMISSION (Y YMMDD}
1 — -
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