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QQ-W-412
APRIL 7, 1959

SUPERSEDING

Fed. Spec. QQ-W-474a (In Part)
Apeil 21, 1948

{See 6.3)

FEDERAL SPECIFICATION

‘WHRE STEEL, ALLOY (GENERAL PURPOSE QUALITY)
FOR MECHANICAL SPRINGS

This gpecification was approved by the Commissioner, Federcl Supply Serv-
ice, General Services Administration, for the use of all Federal agencies.

1. SCOPE AND CLASSIFICATION

1.1 Scope.—This specification covers two
compositions, each of two types, of uncoated,
round (0.020 to 0.500 inches in. diameter)
alloy-steel wire for the manufacture of me-
chanical springs subjected to mildly elevated
temperatures (see 6.1).

1.2 Classification.

1.2.1 Compositions. — Spring steel wire
shall be of the following compositions as
specified (see 6.3) :

Composition 1 —-Chrommm-vanadmm
Composition 2.—Chromium-gilicon.

1.2.2 Types.—The wire shall be of the fol-
lowing types, as specified:

Type 1.—Qil tempered wire for the manu-

facture of springs which require no sub-

. sequent hardening.

Type II.1—Soft wire for the manufacture
of springs which are to be hardened after
cold forming, furnished in two condi-
tions, as follows:

Condition A.—Spherocidize annealed at
finished size.

Condition B.—Spheroidize annealed and
lightly drawn.

1 If a condition letter is not specified for type 11
wire, either condition A or B may be selected at the
option of the spring manufacturer.
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2. APPLICABLE STANDARDS

2.1 Tue following standards, of the issues
in effect on the date of invitation for bids,
form a part of this specification:

Federal Standards:
Fed. Std. No. 48—Tolerances for Steel
and Iron Wrought Products.
Fed. Std. No. 66—Steel: Chemical Com-
position and Hardenability.
Fed. Test Method Std. No. 151-—Metals;
Test Methods.

(Activities outside the Federal Government may
obtain copies of Federal Specifications, Standards,
and Handbooks as outlined under General Informs-
tion in the Index of Federal Specitications, Stand-
ards, and Handbooks and at the .prices indicated
in the Index. The Index, which includes cumulative
monthly supplements as issued, is for sale on a sub-
scription basis by the Superintendent of Documents,
U. 8. Government Printing Office, Washmgton 25,
D.C.

(Single copies of this specification and other prod-
uct specifications required by activities outside: the
Federal Government for bidding 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 Washing-
ton, D. C. '

(F'ederal Government activities may obtain copies

" of Federal Specifications, Standards, and Handbooks

and the Index of Federal Specifications, Standards,
and Handbooks from established distribution points
in their agencies.)
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Military Stonderds:

MIL-STD-163 — Preparation of Steel
Products for Domestic Shipment
(Storage) and Overseas Shipment.

(Copies of Military Specifications and Standords
required by contractors in comnection with specific
procurement functions should be obtained from the
procuring activity or as directed by the comtracting
officer.)

3. REQUIREMENTS

3.1 Manufacturing process. — The steel
shall be manufactured by the open-hearth or
electric-furnace process. Sufficient discard
shall be taken from each ingot to insure free-
dom from injurious piping and segregation.

3.2 Chemical composition.—The composi-
tion of the steel shall be as shown in table I,
subject to the check analysis tolerances given
in the applicable table of Federal Standard
No. 66.

3.3 Surface. — Wire shall be free from
cracks, rust, excessive decarburization, and
injurious seams, pits, die marks, scale, or
other injurious defects.

TABLE I.—Chemical composition (ladle

analysis)
Coraposition 1 | Composition 2
Elements {chromium- {chromivm-
vanadium) silicon)

_ Percont Percent
Corbon —ccceo..| 0.45 to 0.65 0.60 to 0.60
Manganese _____ .70 to .80 50 to .80
Phosphorus .... .040 max. 040 max.
Sulphur oo .040 max. 040 max.
Silieon oo .20 to 0.36 1.20 to 1.860
Chromium .._._ .80 to 1.10 0.50 to 0.80
Vanadive .._.. A6 mim? | e

2 Desired vanadium content, 0.18 percent.

3.4 Dimemsioms.—The wire shall be of the
size specifiec, subject to the tolerances given
in table 17b2 of Federal Standard No. 48 for
Alloy Steel Spring Wire.
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3.4.1 Qut-of-round.—The wire shall not be
out-of-round by more than one-half the total
permissible variation in diameter specified in
table 17b2 of Federal Standard No. 48.

3.5 Wrapping requiremcat.—Wire shall be
free from surface breaks or cracks after
wrapping as specified in 4.6.8.

3.6 Temnsile reguiremments.

3.8.1 Type 1.—Type I wire shall conform
to the tensile requirements shown in table IL.

3.6.2 Type 1I.

3.6.2.1 Condition A.—The wire shall be
spheroidize annealed at finished size and shall
have no cold work in the finished condi-
tion. The meximum tensile strength shall be
100,080 p.s.i. for all compositions.

3.6.2.2 Condition B.—The wire ghall be
spheroidize annealed and shall be given at
least one pass through dies after the last
spheroidize annealing treatment. The {ensile
strength shall be 105,000 to 140,000 p.s.i. for
all compositions.

3.7 Workmanship~—The wire shall be uni-
form im quality and temper. Each bundie
shall be one continuous length of wire, prop-
erly coiled, and firmly tied. Type 1 wire and
type I, condition B wire shall not be wavy or
kinked.

4. SAMPLING, INSPECTION, AND TEST
PROCEDURES

4.1 Uniéss otherwise specified hereim, the
supplier is responmeible for the performance
of all inspection reguirements prior to sub-
mission for Government imspection and ac-
ceptance. Except as otherwise specified, the
supplier may utilize his own facilities or any
commercial laboratory acceptable {o the Gov-
ernment. Inspection records of the examina-
tions and tests. shall be kept complete and
available to the Government as specified in
the contract or order.
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TABLE 1l.—Tensile strength, type [ wire
. Composition 1 Composition £
Diameter! (chromium-vangdium) {chromium-silicon)
Minimum Maximum Minimum- Maximum
Inch. P.ei. Padi. P.ai Padl
0500 .- 180,007, 210,000 P ————
AT el 195,000 215,000 235,000 260,000
R ¥ | S 200,000 220,000 240,000 268,000
812 e 208,000 223,000 245,000 £70,000
288 e 205,000 225,000 248,000 278,000
260 e 210,000 280,000 £50,000 275,000
192 e 220,000 240,000 260,000 285,000
A62 225,000 245,000 265,000 290,000
A36 236,000 265,000 270,000 208,000
A06 el 248,000 266,000 276,000 300,000
088 e 250,000 270,000 280,000 308,060
080 . .256,000 276,000 286,000 310,000
o 260,000 280,000 288,000 313,000
K 265,000 290,000 290,000 316,000
280,000 305,000 295,000 320,000
290,000 316,000 300,000 326,000
300,000 325,000 ———— een

1 For diameters other than those shown in table II, tensile strength shall be determined by imtsrpolation.

4.2 Government Inspection.——The Govern-
ment inspector will make such inspections as
are necessary to determine that the wire is
in accordance with requirements of the con-
tract or order and this specification.

4.3 Lot.——A lot shall consist of wire of the
same size, type, composition, and condition
manufactured from the same heat of steel
and submitted for inspection at the same
time.

4.4 Smm&mg,

4.4.1 Sempling for chemical teste.—Three
separate sample specimens for Government
ansalysis shall be {aken from wire represent-
ing, where poscible, the first, middle, and
latter third of the heat or of such subportion
of the heat ag comprises the lot. Sample speci-
mens shall be milled or cut from the entire
cross section of the wire.

4.4.2 Sampling for exemination and me-
chmaical tegts.—Seven sample coils or ten

percent of the coils, whichever is less, shall
be gelected at random from each lot. Speci-
mens shall be taken from one end of each
sample coil for tensile and wrapping tests.

4.4.8 Sampling for packaging, packing, and
marking.—Seven sample containers or ten
percent of the containers, whichevar is less,
shall be selected at random from each lot for
the ingpection of 4.5.2.

4.5 Examination. — The cample eofis se-
lectad in accordance with 4.@ ahall be visual-
ly and dimsmi@ﬂ&m@ EROTRIRGE
conformance to the @MW mukm of
8.3, the dimensional requircments of 3.4, and
the workmanship reguirements of 8.7. .

4.5.1 Dimensions.—Each coil selected in
accordance with 4.4.2 shell be dimensionally
examined in three places for conformance to
3.4, If practicable, one mesgurement shall be
taken at each end of the wire and one near
the middle. Otherwise three examinations
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shall be made between two and twelve feet
from one end of the coil.

- 4.5.2 Preservation, packaging, packing;
and marking.—The inspector shall ascertain
that preservation, packaging, and packing of
the wire and marking of containers selected
in accordance with 4.4.3 is in accordance with
the reguirements of this specificatior and the
contract or order.

4.6 Tests.

4.6.1 Chemical tests.—Chemical tests shall
be made in accordance with Federal Test
Method Standard No. 151, method 111. The
samples shall be analyzed for conformity with
3.2

4.6.2 Tensile test.—The tensile test shall
be made in accordance with Federal Test
Method Standard No. 151, method 211. The
test specimen shall be straight, and the length
of the specimen between the jaws of the test-
ing machine shall not be less than 10 inches.

4.6.3 Wrapping test.—Wire small enoogh
to be wrapped by hand may be tested by
bending one end of the wire over itself to
form a loop with ends crossed at right angles,
the shorter end being several inches long, and
then tightly winding the longer end five com-
plete turns about the other with turns close
together. For larger wire, or optionally on
wire of any size, the wrapping may be done
on a power device which will wrap the wire
closely about a mandrel of the diameter speci-
fied in table III, for five complete turns. The
specimen shall be considered to have failed if
any cracks occur in the wire after the first
complete turn. If a crack cceurs during the
first turn, the test shall be discontinued, due
to the unc¢ertainty regarding the radius of the
first turn, and an additional specimen shall be
tested.

4.6.4 Qut-of-round test—The sample coils
shall be gaged for roundness at three well
separated locations by measuring the diam-
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TABLE 111.—Mandrel size for wrapping test

Wire diam_eterf Diameter of mandrel

- Ineh - T Ineh

0.020 to 0.162 ueceeucn- Equal to diameter of wire
0.163 to 0.312 oo Twice the wire diameter

1 Unless otherwise specified, the wrapping test
shall not be required for wire over 0.312-inch dizme-
ter.

eter twice at the same location 30° apart. A
coil shall be considered nonconforming if any
two measurements at the same location do
not comply with the requirements of 3.4.1.

4.7 Rejection and resubmission. — Should
any sample unit or specimen fail to comply
with the requirements specified herein, the
lot shall be subject to rejection. The lot may
be resubmitted for inspection, provided the
contractor has removed defective material or
reworked the lot. -

5. PREPARATION FOR DELIVERY

5.1 Level A.—Unless otherwise specified in
the contract or order. (see 6.2), material shall
be preserved, packaged, and packed in ac-
cordance with requirements of MIL-STD-
163.

5.2 Level C.—Material shall be prepared
for shipment in accordance with commercial
practice to ensure carrier acceptance for safe
delivery to the destination at the lowest rate.
As a minimum, the shipment shall meet the
requirements of carrier rules and reguiations
applicable to the mode of transportation.

5.3 Markimg.—In addition to any special
marking required by the contract or order,
marking shall be in accordance with require-
ments of MIL~STD-163.

6. NOTES

6.1 Intended use.~Wire covered by this
specification is intended particularly for
springs subjected to temperatures not ex-
ceeding 450°F. Composition 2 is considered
somewhat superior-to composition 1 for re-
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TABLE IV.—Equivalent materials

Superseded designation Current designation
QQ-W—465a: '
Class A.—Spring ----- | QQ-W-428, type IL
Class B.—Zinc-coated
high atrength —ao-_. Not cover-4 {obsoleie).
Refer to cognizant
procuring activity.
QQ-W-474a:
Compositions A and B.
~0il tempered ----- QQ-W-428, type L.
Composition C.—
Annesled . oo oo Not covered. Refer t¢o

cognizant procuring
activity. Type III of
QQ-W-428 is suggested
as a replacement,
Composition D.— )
Annealed .. __..__ QQ-W-412, composition

1, type IL
Compositions E and F.
—Annealed _____.__ Not coversd. Refer to
. L e cognizant procuring
activity. Composition
2, type II of QQ-W-
412 is suggested as a

repiacement.

sistance to permanent set under load at ele-
vated temperatures. When spring wire is re-
quired to have extra high-fatigue resistance,
aircraft-quality alloy-steel spring wire, en-
tirely free from surface defects and decar-
burization, should be used.

8.1.1 Type I.—Type I wire is intended for
fabrication into springs which require no
subsequent heat treatment except low-tem-
perature stress relief.

6.1.2 Type I1.—Type II wire is a soft wire
intended for fabrication of springs where
forming operations are too severe for type I

- wire. Type II wire should be hardened after -

forming.

6.2 Ordering data.—Purchasers should ex-
ercise any desired options offered herein, and

QQ-W-412

procurement documents should specify the
following:

(@) Title, number, and date of this gpeeci-

fication.

(b) Compositior number (see 1.2.1).

(¢) Type of wire (see 1.2.2).

{d) Size of wire (see 3.4).

(¢) Quantity of wire.

(f) Level of packaging (see 5.1 and 5.2).

(g) For type II wire, the condition letter
(see footnote under 1.2).

(k) Marking if different from §.3.

6.3 Supersession dats.—Supersession data
for materials covered by Federal Specifica-
tions QQ-W-4662 and QQ-W-474a is in-
cluded in table IV.

6.4 Transportation description.—Transpor-
tation description applicable to this item is as .-
follows:

Wire, steel, acid covered, galvanized,
painted, plain or tinned.

Carload minimum weight 40,000 pounds.

Motor volume minimum weight 36,000
pounds.

Notice. — When Government drawings, speci-
fications, or other data are used for any purpose
other than in connection with a definitely reiated Gov-
ernment procurement operatiom, the United States
Government thereby incurs no responsibility nor any
obligation whatsoever; and the fact that the Govern.
ment may have formulated, furnished, or in any way
supplied the said drawings, specifications, or other
data, is not to be regarded by implication or cther-
wise as in eny manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufactare, use, or osell any
patented invention that mey in eny way be related
therato.

MILITARY INTERESTS:
Army—O0
Navy—Or
Air Force.

Copies of this specification may be purchased for 6 cents each.




