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1. SCOPE AND
1.1 Scope:
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ry Specification was adopted as an SAE standard under the provisions
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Under Department of Defense policies and precedures, any qualification requirements an
lists are mandatory for DOD’contracts. Any requirement relating to qudlified products
ot been adopted by SAE-and is not part of this SAE technical document.

AE technical standards. The initial release of this document is intended
ndment 1. Any part numbers established by the original specification re

ds Board (TSB) Rules and Regulations (TSB'001) pertaining to accelera
ications and standards. TSB rules provide for (a) the publication of por
ent specifications and standards without consensus voting at the SAE
e of the existing government spegification or standard format.

CLASSIFICATION:

ation covers uncoated, round, high carbon steel wire for the fabrication
wire.forms for general purpose use.
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1.2 Classification:

1.2.1 Types and class: Spring wire shall be of the following types and classes, as specified (see 6.2):

2.

2.1

2.2

Type | - Oi

Type ll - H

Type Il - Joft spring wire.

APPLICABLE

The following
form a part of

ASTM Publi
Available fro
ASTME 8

U.S. Govern

Available froj

I-tempered spring wire.

Class 1 - Wire with tensile properties shown in table Il.

2 WHiTe WitlT teTTSite properties STowTT i tabte it
ard-drawn spring wire.

Class 1 - Wire with tensile properties shown in table Il.
2 - Wire with tensile properties shown in table ).

Class 1 - Spheroidize-annealed at finish size$
2 - Spheroidize-annealed and lightly,drawn.
DOCUMENTS:

publications, of the issues in efféct on date of invitation for bids or reque
his specification to the extent-specified herein.

ations:

Methods of,Tension Testing of Metallic Materials

ment Publications:

3 - Patented or equivalent thermal treatment and lightly drawn.

m ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.

st for proposal,

M DODSSP, Subscription Services Desk, Building 4D, 700 Robbins Ave

nue,

Philadelphia, PA 19111-5094.

FED-STD-66 Steel: Chemical Composition and Hardenability
FED-STD-151 Metals, Test Methods

QQ-W-428/1 Wire, Steel, High Carbon, Round, Type |
QQ-W-428/2 Wire, Steel, High Carbon, Round, Type llI

MIL-STD-163 Steel Mill Product, Preparation for Shipment and Storage
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3. REQUIREMENTS:

3.1

Process:

Steel for wire shall be manufactured by the open hearth, basic oxygen, or electric furnace process.

3.1.1 Typel, classes 1 and 2: Wire shall be quenched and tempered.

3.1.2 Typell, cl

3.1.3 Typell: S

sses 1 and 2: Wire shall be cold drawn.

pft wire for springs shall be hardened after cold forming.
\Wire shall be spheroidize-annealed at finished size.
\Wire shall be spheroidize-annealed, and lightly drawn.

\Wire shall be patented, or given an equivalent.thermal treatment at the

option, and lightly drawn.

3.1.3.1 Class 1:
3.1.3.2 Class 2:
3.1.3.3 Class 3:
3.2 Chemical re

3.3

A ladle analy

Juirements:

sis of each heat of steel from which'the wire is made shall be furnished O

manufacturer’s

y the contractor

and shall be|in conformance to the requirements of table I. When specified (see 6.2), a check
analysis shall be performed on the finished wire by the contractor and shall be in ac¢ordance with
FED-STD-66, requirements for check'analysis (see 4.4.1).
TABLE |. Chemical requirements (heat analysis) percent by weight
Tyge Carbon Manganese Silicon Phosphorus Sulfux
Maximm Maximjn
1, 11 055t0085 0.60 to 1.20¥ | 0.10 to 0.35 0.040 0.050
i W5 to .852/| 160 to 1.30% | .10 to .30 .040 .050
11 55 to .85 | .60 to 1.20 .10 to .35 040 .050
1/ Manganeae shall be between 0. 80 a.nd 1.20 percen'b for diameters 0.192 inoh a.nd
. = and 5 h bel 60 nd - can or_gizag gmg han O 192
:lnoh. Unless otherwise specified (see 6. 2), choice of compoaition shall be at the
manufacturer's option.
2/ Not varying more than 0.13 percent in any one lot.
3/ Not varying more than 0.30 percent in any one lot.
Mechanical properties, and size of wire:
Mechanical properties for types | and Il wires shall be in accordance with table Il. Mechanical

properties for type Il wire shall be at the manufacturer’s option unless otherwise specified (see 6.2).
Size of wire for types |, Il, and Il shall be in accordance with table Il, and shall be as specified (see

6.2).
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TABLE Il. Tensile requirements

. Tensile strength, k.s.i. v

Decimel Type I Type II

size

Class 1 Class 2 Class 1 Class 2

Inch Min. Max. | Min. Max. Min,  Max, | Min. Max.

0.0204 293 323 324 354 283 323 324 364
.0230 289 319 320 350 279 319 320 360
0258 286 316 317 347 275 315 316 356
0286 283 313 317, 344, 271 3711 312 352
.0317 280 310 31 341 266 306 307 347
.0348 274 304 305 335 261 301 302 342
L0410 266 296 297 327 255 293 294 332
+0475 259 289 290 320 248 286 287, 325
«0540 253 283 284 314 243 279 280 316
.0625 247 277 218 308 237 272 273 308
0720 241 27 272 302 232 266 267 301
.0800 235 265 266 296 227 261 262 296
.0915 230 260 261 291 220 253 254, 287
.1055 225 255 256 286 216 248 249 281
1205 220 250 251 281 210 241 42 273
.1350 215 240 241 266 206 237 238 269
.1483 210 235 236 261 203 234 235 266
1620 205 230 231 256 200 230 231 261
1770 200 225 226 251 195 225 226 256
.1920 195 220 221 246 192 221 222 251
«2070 190 215 216 241 190 218 219 247
«2253 188 213 214 239 186 214 215 243
2437 187 212 213 238 183 211 212 239
«2500 185 210 211 236 182 210 211 239
.3125 183 208 209 234 174 200 201 227
3750 180 205 206 231 167 193 194 220
4375 175 200 201 226 165 190 191 216
+5000 170 195 196 221 156 180 181 205
.5625 165 190 191 216 152 176 177 201
.6250 165 190 191 216 147 170 171 194

1/ Tensile strength‘values for intermediate diameters may be interpolated.
3.4 Dimensionalltolerances,.types I, Il and llI:
Dimensionall tolerances in diameter of wire and out-of-round shall be in accordance with table Il
(see 4.3.1).
A . . Ll inct

Variation in dismeterd

Vire diameter
Inch Plus or minus
0.020 to 0.027 0.0008
over ,027 to .072 .001
over .072 to .375 .002
over .375 to .,625 .003

1/ The wire shall not be out of round more than 1/2 of the

permissible variation in diameter.
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3.5

3.6

3.7

3.8

3.9

3.9.1

3.9.2

3.9.3

Wrap requirements:

When tested in accordance with 4.4.3, wire 0.162 inch and smaller in diameter shall wind on itself
without breakage. All type wire, 0.312 inch diameter and smaller, shall wrap without fracture around
cylindrical mandrel sizes in accordance with table IV. There are no wrap requirements for wire over
0.312 inch in diameter.

Type Il, cast

Wire shall be substantially flat and shall not spring up or show a wavy conditionwhen tested in
accordance with 4.4.4.

Unit quantiti¢s:

Unless othelwise specified (see 6.2), wire shall be furnished in gatchweight coils. Each coil shall be
one continugus length of wire properly coiled and securely tied.

Identificatior] marking:
Unless othefwise specified (see 6.2), an identification tag containing the manufacturer’'s name or
trademark, drdered wire size, specification numbet or symbol, type number, class number, and heat
or lot number shall be attached to each coil. \Where practical, the tag shall be placed on the inside
diameter of the coil.

Workmanshifp:

Types | anfd II: Wire shall be uniferm in quality and shall not be wavy or crooked. Type | wire shall
be uniformlly tempered.

Type II: Wire shall not-be*kinked.

Types |, Il pnd Iissurface condition: The surface of the wire shall be smooth and fr¢e from rust and
injurious marks,-scratches or seams.

4. QUALITY ASSURANCE PROVISIONS:

4.1

Responsibility for inspection:

Unless otherwise specified in the contract or purchase order, the supplier is responsible for the
performance of all inspection requirements as specified herein. Except as otherwise specified, the
supplier may utilize his own facilities or any commercial laboratory acceptable to the Government.
The Government reserves the right to perform any of the inspections set forth in the specification
where such inspection are deemed necessary to assure that supplies and services conform to
prescribed requirements.
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4.2 Sampling:

4.2.1
inspection

4.2.2

at the same time.

a lot shall be selected for visual examination and tests.

4.3 Examination

4.3.1 Visual and
roundness
and at eac

Preservati
shipment 2
Section 5.

4.3.2

4.4 Test method

4.4.1 Chemical
with metha
shall be th

4.4.2 Tensile str
ASTM E 8

4.4.3 Wrap test:
and shall
diameters

dimensional: Measure diameter of wire using a micrometer, andymeasu
at three locations on a wire specimen by measuring the diameter twice
h location (see 3.4). Examine surface of wire for defects listed under 3.

bn, packaging, packing and marking: Preservation, packaging, packing

nd storage shall be examined to determine comgpliance to the requirem
5!

omposition: Check analysis for chemical composition shall be performe
d 111 or 112 of FED-STD-151 (see*3.2). In case of dispute, analysis by

b basis for acceptance or rejection.

bngth: Test wire for tensile-strength using wedge or snubbing grips in ac
Wire specimen should'be at least 10 inches long (see 3.3).

Wire samples shallbe wound on a mandrel of the number of wire diam¢
onform to thewrequirements in 3.5. The wrapping test is not required fol
arger than-9:312 inch in diameter.

TABLE IV. Wrap test

Lot size: A lot shall consist of coils of wire having the same diameter, type and class submitted for

Samples for visual examination and tests: One specimen from each ten coils or fraction thereof in

re out-of-
at 90 degrees
D.

hnd marking for
bnts of

H in accordance

method 111

cordance with

bters in table IV
wire with

Wire Mandrel diameter (mumber of wire diameters) )
""*ﬁﬁ?‘* Type L Type II Type IIT
Class 1 Class 2 Class 1 Class 2 Class 1, 2 and 3
0,162 and smaller | 1x 1/ 1% 1X 2X 1x
over 0.162 %o
0,132 inclugive X X X 4X X

1/ ¥or 1X mandrel, wire may be wound on 1tself.

4.4.4 Cast test, type I, hard drawn wire: Carefull cut a sample of two full turns of wire and place it on a
flat surface (see 3.6).
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