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Fehruary 11, 1968

SUPERSEDING

Fed. Spec. QQ-W-i05a
April 27, 1960 and
Fed. Spec. QQ-W-40%a
January 19, 1960

FEDERAL EPECIFICATION

WIRE, STEEL, CARBON AND ALLOY, (FOR COLD
HEADING AND COLD FORGING)

TMis spacification wes approved by the Commissionsr, Federal Supply Sere-
fos, Gensral Serviccs Administration, for the use of oll Federal agencies.

1. SCOPE AND CLASSIFICATION

1.1 Scope. This specification covers round,
carbon- and alloy-steel wire for cold head-
ing and cold forging In-the manufacture
of fasteners such as bolts, nuts, rivets, and
screws. The wire covered by this specifica-

tion i3 not intended for high strength fas- -

teners when decarburization limits are more
_ stringent than the limits of table IL

1.2 Clasdifiention,

1.2.1 Composition. Steel composition of
carbon- and alloy-steel wire shall conform to
the requirements of Fed. Std. No. 68, based

- on the numbering system indieated in table
I, as specified in the contract or order (see
6.2). .

TABLE L. Carbon and alloy steel numbers

Common | Sted Commoa ' Steel
name : No. name | No.
Low-carbon ateel 1008 Nickel-chromium * 3120 ~
1008 steel ' J1zo

. 1010 , ! 3135

;1012 ! 3140

Medium low- | 1018 . Molyhdenom™ ' 4023~
‘earbon ateel 1015 | steel i 4027
. . 1016 ! 4037

. 1017 | | 4042

+ 1018 | Chmmiam. {4130

1019 molybdenum . 4135

DO1020 | geeel - 4137

Ttz * 4140

Medium high- y 1024 l : 4142
earbon steel | 1025 'Nickel- — ——— "315'-‘
;1027 1 holybdenum | 4640

)

1030 | gret .,

Comrnon Stat Commen Steel
name No, name No.
Medium high- 1033 | Chromlum steel | 6120
carbon steel 1034 6130
{cont'd) 1085 5132
1038 5135
1040 -5140
1041 | Manganess |~
Resulforized chramiym-
stael 1108 vanadiom steel| ¢1p0
1109 | ‘Nickel- “g620
1110 | chromium- 8620
Manganess steel | 1830 | molybdenum | ggaz
.| 1885 steel 86840
1340 8720
8735
8740
1.2.2 Conditionas.

(a) Carbon-steel wire shall ba of the
following conditions as specified (see.6.2):
1—Wire drawn from hotrolled
cofla.
2—Wire drawn from annealed or
sphervidize-annenled, hot-rolied
cofls. :
3—Wire annealed in process,
4—Wire spheroldize-annealed in

process,
5—Wire spheroidizeannealed at
finisbed size.
6—Wire drawn from normalized
hot rolled rods,

7—Wire annealed at finished size
(b) Alloy-steel wire shall be of the fol-
lowing conditions, as specified (see 6.2):
8—Wire drawn from spheroidize-
annealed, hot-rolled coils,
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9—Wire drawn from annealed or
normalized hot-rolled coils and
spheroidize-annealed in process.

10 _Wire drawn Ifrom

or normalized hot-rolled coils
and sphercidize-annealed at
finished size.

1.2.3 Finishes. Carbon- and alloy-steei
wire shall have the following finishes, as
specified (ses 6.1.3 and 62):

1—Regular bolt wire finish.

2—-Single extrusion finish.

3—Double extrusion finish.
4—Phosphate tinish,

A finish other than that indicated In 1.2.3
shall be apecified or ghall ha agreed upon

RRASiiSE MW Qe wwaa aprwaa

between tha supplier and the purchaser (see
8.2).

- 12,4 Sizes. The wire shall be furnished

miman fAdiamabomm)l mmmaoad S lacdt fow blce Yo
to ﬂ‘u“; sizes (diameters), specified {n the in-

vitation for bids, contract, or order (see 6.2).
2. APPLICABLE STANDARDS

TV S _A__ F__3_ ] r_

2.1 The following siandards, of the
sues in effect on data of Invitation for bids
or request for propoaal, form a part of this
specification to the extent specified herein,

Federdl Slandards:

Fed. Std. No. 48—Tolerances for Steel
and Iron Wrought Products.

Fed. Std. No. 66—Steel: Chemical
Composition and Hardennbility.

Fed. Std. No. 102—Preservation, Pack-
aging, and Packing Levels,

Fed. Std. No. 123—Marking for Domes-
tic Shipment (Civilian Agencies).

Fed. Test Method Std No. 151—Met-

als; Test Methods.

(Activities outaide the Federa! Government may
obtain copies of Federsl Specificstions, Standards,
and Handbooks o3 outlined under General Informs.-
tion in the index of Federai Specifications and
Standards and at the prices {ndicated in the Index.
The Index, which includes cummlative monthly sup-
plements as fssued, is for sals on s subscription
basis by the Superintandent of Documents, U. 3.

2

Government Printing Offics, Wasbingwon, D. C.
20402,

(‘ ingls copies of this specification and other

memad e bl e maa bl L _ad_rad

pawucs SPOCAICILONS Mequired Oy activites ootzide
tho Foderal Government for bidding purpcses are
available withont charge at the General Services
Administration Reglonal Offlces in Boston, Now
York, Washington, D. C,, Atlants, Chicago, Kansas
City, Mo., Dallas, Denver, San Francisco, Los
Angeles, and Seattlo, Wash,

(Feders] Government activitics may obtain copies
af Pedoral Specifications, Staudards, and Hand.
books and the Index of Federal Specifications and
Standards from established distribution points in

thelr agencies.)

Military Standards:

M.IL-STD-lzs—Mnrlnng for Shipment
and Storage.

MIL-STD-163—Steel Mill Products—
Preparation for Shipment and
Storage.

(Copies of Military Specifications and Standards
required by contractors:-in connection with specific
procurcmment functions ahould be obtained from the
procuring activity or as directsd by the contracting
officer.)

3. REQUIREMENTS

3.1 Materinl The wire shall be carbon-
or alloy-steel of the specified composition.

3.2 Chemlenl requirements,

3.2.1 Ladle analysis. Unless otherwise
specified (see 6.2), a ladle analysis of each
beat or lot of steel, from which the fur-
nished wire {s made, shall be supplied by
the contractor. The analysis of the fur-
nished wire shall conform to the apecified
composition as given in tables 3, 4, and 18

of Fed. 5td. No. 66, as applicable.

3.2.2 Check analysts. When apecified

‘(see 4.5.2 and 6.2), a check analysis shali be

performed on the wire. THe chemical compo-

" sition of the steel in the furnished wire, as

determined by a check analysis, shall meet

the requirements set forth in tables 11 and
20 of Fed. Std. No..66, as applicable,

3.3 Condition and quality. Wire shall be
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of such condition and quality that it will com-
ply with the cold upsetting test specified
In 45.4. When specified (see 6.2), wire
shall be sultable for the manufacture of a
particular part, in lieu of complying with
the cold upsetting test,

3.4 Decarburization, Unless otherwisa
specified (see 6.2), the wire with minfmum
specified content of carbon of 0.28 percenmt
and up shall not show decarburization great-
er than that shown in table IT for the size
of the furnished wire.

TABLE II. Decarburization timita

I Average total
(:”‘;.:ir“) Ad'::'ﬁf' ! affocted depth
. | (fros ferrito |
'fn:_ ! plus partial
Over Up to 2SS 1 decarbt zation),
TRk | " Tack | "imed’ | T TR T T
12 8/4 tnel 0.008 0.014
8/8 |1/8 incl| 004 013
— /8 {ncl 008 £10

3.5 Finish, The finish of the furnished

wire shall be as specified (see 6.2), and shall
be uniform throughout the entire lot.

3.8 Dimensional requirementa,

3.6.1 Wire size (dlameter). The size of
the furnished wire shall be aa specified and
shail not vary by more than the amount giv.
en in tables 17al and 17bl of Fed. Std. Nu.
48 as applicable. When specified (sec 6.2),
wires with closer diameter tolerances shall

be supn

A

3.6.2 Length. Wire shall be of onz contin-
uous length without joints of any kind, ex-
cept when approval has been negotiated to
permit welded coils. ,

3.6.3 Coils. Wire shall be supplied in coils
of the approximate inner diametér and of
full or asplit catchweights, as specified (see
6.2 and B6.3). .

3.7 Identification marking. Unless other-
wise specified (see 5.2 and 8.2), each wire
coil shall carry an oflproof cardboard tag

QQ-W-405h

marked with indelible ink or a metal tag
stamped with the following information:

Federal Specification Symbol: QQ-W-405b

Wire, ¢  Steel: Composition, Condi-
tion and Finish Numbers .

Wire aize X

Manufacturer's name, or readily identifi-
able trademark or symbo]

Name of the contractor (If different from
manufacturer)

Heat Number

* Insert “Alloy” or “Carbon”, ns applicable.

3.7.1 For wires of aize 0.250 inch or small-
er, the oflproof cardboard tag or the metsal
tag, as aspplicable, shall be attached to the
atarting end of the coil.

© 3.8 Workmanship. Wire shall be gniform
In chemical composition, fres of undue seg-
regation, of adequate Interna] soundness,
In corrosion-free condition, and lacking in.
jurious lape, scratches, seams, etc., which
may impalr use for purposes of cold heading

or forging.

4, QUALITY ASSURANCE
4.1 Responsibility for inspection. Unless
otherwise specified {n the contract or pur-
chase order, the supplier is responsible for
the performance of all Inspection require-

ments a8 specified herein. Except as other-.

wise specified, the supplier may utilize his
own facilities or any commercial laboratory
acceptable to the Government. The Govern-
ment reserves the right to perform any of
the inspections set forth In the specification
where such inspections are deemed necessary
to assure thit supplies and services conform
to prescribed requirements. -

4.2 Lot. Unless otherwise specifind (see
6.2), a lof shall constst of all wire submitted
{or inspection at the same time, for the same
order, of the aame composition, condition,

finish, and aize, and manufactured by the
same process from steel of the same heat.

4.3 Sampling. From each lot, not more than

3
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five percent of the coils in the lot shall be se-
lected at random for inspection and testa.

4.4 Inspection.

4.4.1 Ingpection for dimensional and mark-

ing requirements. Each sample coil ahall be
visnally inspected for dimensional and mark-
ing requirements and the wire shall be meas-
ured or gnged at three places (ons near each
end and one near the middle of the coll). It
any sample coil does not conform to the di-
mensionn]l and marking requirements, the

lot ghall be rejected.
4.5 Test.

4.5.1 Test samples. From each sample coil
(see 4.3), a test sample of a sufficient length
shall be taken. Ench test sample shall be
identified by the sample coil and lot num-
bers.

45.2 Chemical (check) analysis. When
specified (see 3.2.2 and 62), the check anal-
ysis shall be the responsibility of the pur-
chager.

nne tost -nee'

shall be prepared fro esch l
specimen shall consist of not less than 2
ounces of fine shavings, cuttings, or millings
obtained from. the entire cross section of
the test samples. The test apecimen shall be
free from oil, dirt, and any other foreign
matter. The chemical test shall be made ei-
ther by a wet chemical or by n spectrograph-
ic method in accordance with methods 111
and 112 of Fed. Test Method Std. No. 151. In
case of dispute, an analysis by a wet chem-
ical method shall be the basis of acceptance
or rejection.

4.5.3 Decarburization test. The test speci-
mens (sea 4.5.1), selected at random, shall

;'
i:r
&8

be examined microscopically at o magnifien--

tibn of 100 diameters for compliance with the
requirements stated in 3.4 and in table II.

4.5.4 Upsetting test. From the test spec-
imens (see 4.3.1), selécted nt random, a test
piece shall be cut, each having n length of
one and onc fottrth times the diameter of
wire. This test plece shail withstazd cold

4

upsetting (compreszsion) in & longitudinal di-
rection of 60 percent of original length with-
out showing eracks, seams, or other defects
which would produce injurious defects in the
articles made from the wire.

4.5.5 Part fabrication. Upon approval of
the contracting oificer or when specified
(see 8.2), wire ahall be subjected to fabri-
cation testa as specified in lieu of the cold
upsetting test in 4.5.4.

4.6 Rejection and retest. If o test speci-
men fails to meet any test requirement of
thia specification, the lot represented by the
specimen shall be rejected. Retests shall be
permitted in nccordance with the General
Section of Fed. Test Method Std. No. 151.

4.7 Inspection of preparntion for delivery.
The preservation, packaging, packing, and
merking of the wire shall be examined to
determine compliance with the requirements
of section 5.

5. PREPARATION FOR DELIVERY
(For civil ng'ency procurement, the deﬁni-

shall be in accordanes with Fed, Std. No.
102.) .

5.1 Preservation, packaging, and packing.
The wire shall be preserved, packaged, and
packed for each level of protection in accord-
ance with MIIL-STD-163.

5.2 Marking. Unless otherwise specified
(see 6.2), when wire coils are shipped loose
in fiber drums ar in boxes, each locse coil,
fiber drum, or box in the shipments shall be
marked in accordance with MIL-STD-163
and shall carry an oflproof cardboard or met-
al tag that is indelibly inked or stamped
with the following information:

Federal Specification symbol: QQ-W-405b

Wire, * Steel; Composition, Condition
and Finiash nombera

Size of wire

Name of the contractor

Contract or order number

Name and nddress of consignee
* Insert “Alloy” or “Carbon”, as applicable.
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52.1 Civil agencies. In addition to mark-
ings required by the contract or order, the
shipping contsiners shall be marked in ac-
cordance with Fed. Std. No. 123,

522 Military activities. In addition to
markings required by the contract or order,
the shipping containers shall be marked in
accordance with MIL-STD-129.

6. NOTES

6.1 Intended use. The specified round
carbon-steel nnd alloy-steel wires are intended
for use io the manufacture b? coid he&diﬁf

and cold forging of machine bolts, nuta, riv-
ets, screws (cap, set, sheet metal, wood).

6.1.1 Compositions. Cold-heading charac-
teristics of alloy-steel wires are somewhat
lower than those of plain carbon-steel wires.
In alloy-steels of the same general chemical
composition, these with o low carbon con-
tent have better heading characteristics than
those with a high carbon content. The selec-
tion of o steel-wire composition for cold head-
ing depends on the shape of the article to be
produced, tHe work load it will carry, dnd
the heat treatment,.if any, to which it may
be subjected.

6.1.L1 Cold-headed articles made of com-
positions from No. 1006 through No. 1012 can

he enaehardened only, while those of compasi-

A e maa e Wama Al RIS bt i

tions No. 1013 and up may be either case.
hardened or heat treated. When grades of
steel are to be caschardened, these steels
should be produced as killed ateels,

6.1.12  Cold-heading characteristics of
carbon.stee] wires of the same condition and
finish may be generally graded by their
compoesition numbers, as followa:

Excellent: Steel No. 1008 through Steel
No, 1012

Good: Steel No, 1013 through Steel No.
1038

Fair: Steel Nos. 1040, 1041, 1108, 1109,
and 1110

6.1.2 Conditions. The zelection of a condi-

QQ-W-405b

tion In wires for heading work in the proc-
essing of carbon-steel wire are presented be-
low in approximats terms The information
given is subject to varintions because of the
specific shape and character of the work to
be dons, the construction of the dies used,
and the type- and pressure capacity of the
headers to be used. The information is ade-
quate for genernl classification or as a
guide, but should not be used without more
detailed knowledge of the specific end prod-

Heading work
Wire Light Aversge | Heavy
conditions N Steel compositions

) S 1006 to 1010 weasse | revene
b S I 1012 0 1017) ......
. S I 1018 to 1027 | 1006 to 1017
R . 1030 to 1041 | 1018 to 1027
- T . 1030 to 1041

Resulfurized steel wires are used for light
heading work; wood screws and simi-
lar articles only.

6.12.1 For light cold-heading or forging
work in the processing of alloy-steel wire,
wires In condition 8 are used. For severe
cold-heading or forging work, wires of either
condition 9 or 10, as applicable, are used.

6.1.3 Finishes. Stee! wire for cold-heading

and forging work are provided with suitable
(or specified) finishes to assure proper luh-
rication and prevent galling and unnecessary
wear of the dies. The selection of the finish-

es and of the lubricants depends on the wire

condition, the character of the work to be
done, the type of the header, and the design
of the dies.

8.1.4 For additional information, refer to
SAE J420a, Mechanical and Chemical Re-
quirements for Thrended Fasteners.

6.2 Ordering data. Purchasers should ex-

. ercise pny desired options offered herein

and procurement documents should specify
the following:
(a) Title, number, and date of this speci-
fication.




Downloaded from http://www.everyspec.com

QQ-w-405b

(b) Composition and condition (see 1.2.1
‘and 1.2.2).

(¢) Finish, as required (see 1.2.3 and
1.23.1).

(d) Size (diameter) of wira (ses 124
and 3.8.1).

(e) Check analysis, if required (see 3.2.2
and 4.5.2).

(/) Totnl weight, in Ibs., of wire.

(g) Coll: Approximate weight and inalde

diameter (see 8.6.3 and 6.2).

| o Tg— - e
Drawing or print of the part to be

produced should be furnished on all
" procurement documentsa.

() When part fabrication tést is to be
used in llen of upsetting test {see
8.3 and 4.5.4).

(7) When the wire coils shall be shipped
loose, boxed, or packed in fiber
drums (ses 52).

(k) Laevels of preservation, packaging, and
packing required (see 3.1).

(m) Purchasers may also exercise any de-
. sired options offered herein (see
1.2, 321, 3.4, 381, 31 41, 42,

5.1, and 5.2).

6.3 Coils and eatchwelght coils.

-,
-
St

831 Steel wires are commereially avaijl-

able in cofls of the following inside cofl dl.
ameters: )
A ximata inside
Wire size (dlameter) pm diameters *
Inch Inches,
":—ﬂr-ﬁ I% A @A M8 o MO

6.3.2 The weight of a full catchwelght wire
¢of] iz varinhle and depends on the weight

iV ARA aus Al ML piwaiiss Wes wms

" of the original wire-rod coil, the cnpnclty of

the wire drawing equipment in the wire mill,
and the diameter of the finished wire. Full

catchweight coils are therefore cut into split
catchweight coils which for heading work
generally contain 100 to 500 pounds of wire.
On orders of a specific weight, not more than
10percentofnllordered cofls may be of

n lighter weight,

6.4 Transportation deseriptions. Th

portation descriptions and um w
applicable to this commodity are:

Rail;

Wi.—e' a-l»ml nlnl'n

Carload mlnimum welght 40,000
pounds.
Motor:

wgra‘ s&m" p!n fw

Truckload minimum weight 40,000
pounds, subject to Rule 115, No-
tHional Motor Freight Classification.

“
L= R g

ghts

MILITARY CUSTODIANS:
Army--MR
Navy--YD
Alr Foreo—§9

PN § S § ¥

Review activilies:
Army-—}R, MU
Navy—YD, SH
Alr Foree—§9

ITasr d-m tian:

Army—MIL, WC, MO
Navy—CG
Alr Forco—None

. Preparing cctivity:

Navy—YD

Review/user information is current as of the
date of this document. For future coordina-
tion of changes to this document, draft cir-
culation should be based on the information
in the current DOD Standardization - Docu-
ments.
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