q H.nv) Designation: A 227 /A 227M - 83

Standard Specification for

‘Steel Wire, Cold-Drawn for Mechanical Springs’

This standard is issued under the fixed designation A 227/A 227M: the number immediately following the designation indicates the
year of original adoption or. in the case of revision. the vear of iast revision. A number in parenthsses indicates the year of last
reapproval. A superscript epsilon (¢} indicates an editorial change since the last revision or reapproval.

This specification has been approved for use by agencies of the Department of Defense. Consuit the DoD Index of Specifications and
Standards for the specific vear of isswe which has been adopted by the Department of Defense.

1. Scope

1.1 This specification covers two classes of round coid-
drawn steel spring wire having properties and quality for the
manufacture of mechanical springs that are not subject to
high stress or requiring high fatigue properties and wire
forms.

1.2 The values stated in either SI (metric) units or
inch-pound units are to be regarded separately as standard..
The values stated in each system are not exact equivalents;
therefore, each system must be used independent of the
other.

2. Referenced Documents

2.1 ASTM Standards:

A 370 Test Methods and Definitions for Mechanical
Testing of Steel Products?

A 510 Specification for General Requirements for Wire
Rods and Coarse Round Wire, Carbon Steel?
A 510M Specification for General Requirements for Wire
Rods and Coarse Round Wire, Carbon Steel [Metric}?
A 700 Practices for Packaging, Marking, and Loading
Methods for Steel Products for Domestic Shipment?
A 731 Test Methods. Practices, and Terminology for
Chemical Analysis of Steel Products®

E 29 Practice for Using Significant Digits in Test Data to
Determine Conformance with Specifications*

2.2 American National Standard:

B32.4M Preferred Metric Sizes for Round. Square, Rec-
tangle, and Hexagon Metal Products®

2.3 Military Standard:

MIL-STD-163 Steel Mill Products. Preparation for Ship-
ment and Storage®

2.4 Federal Standard:

Fed. Std. No. 123 Marking for Shipment (Civil Agencies)®

! This specification is under the jurisdiction of ASTM committee A-1 on Steel,
Stainless Steei. and Related Alloys and is the direct responsihility of Subcommitiee
AQ1.03 on Steel Rod and Wire,

Current edition approved July 15, 1993, Published September 1993. Originally
published as A 227-39T and A 227M-80. Last previous edition A 227/
A22TM =91,

2 Annual Book of ASTM Standards. Vol 01.03.

3 Annual Book of ASTM Standards. Vol G1.05.

4 gnnual Book of ASTM Standards. Vol 14.02.

5 Available from American National Standards Institute. 1 West 42nd Street,
13th Fioar, New York, NY 10036.

$ Avaiiable from Standardization Documents Qrder Desk. Bldg. 4 Section D.
700 Robbins Ave.. Philadelphia. PA 19111-5094, At NPODS.

2.5 AIAG Standard:
AIAG B-5 02.00 Primary Metals Identification Tag Appli-
cation Standard’

3. Ordering Information

3.1 Orders for material under this specification should
include the following of each item:

3.1.1 Quantity (mass),

3.1.2 Name of material (cold-drawn steel mechanical
spring wire) and class (Tabie 1),

3.1.3 Wire diameter (Table 1),

3.1.4 Packaging (Section 13),

3.1.5 Cast or heat anaiysis report. if requested (Section 5),

3.1.6 Certification or test report, or both, if specified
(Section 12), and :

3.1.7 ASTM designation and date of issue.

Note—A typical ordering description is as follows: 15 000 kg
Cold-Drawn Mechanical Spring Wire. Class 1, Size 5.00 mm in 700-kg
coils to ASTM A 227M dated or for non-SI units, 30 000 Ib
Cold-Drawn Mechanicat Spring Wire, Class |, Size 0.207 in, diameter in
500-1b coils to ASTM A 227 dated

4. Materials and Manufacture

4.1 The steel may be made by any commercially accepted
steel-making process. The steel may be either ingot cast or
strand cast.

4.2 The finished wire shall be free of detrimental pipe and
undue segregation.

4.3 The wire shall be cold drawn to produce the desired
mechanical properties.

5. Chemical Composition

5.1 The steel shall conform to the requirements for
chemical composition prescribed in Table 2.

5.2 Cast or Heat Analysis—-Each cast or heat of steel shail
be analyzed by the manufacturer to determine the per-
centage of elerments prescribed in Table 2. This analysis shall
be made from a test specimen preferably taken during the
pouring of the cast or heat. When requested, this shali be
reported to the purchaser and shall conform to the require-
ments of Table 2.

5.3 Product Analysis—An analysis may be made by the
purchaser from finished wire representing each cast or heat
of steel. The chemical composition thus determined, as to
elements required or restricted, shall conform to the product

7 Available from the Automotive industry Action Group. 26200 Lahser, Suite
200, Southfield. M1 48034,
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TABLE 1A Tensile Requirements, SI Units*

TABLE 1B Tensile Requirements, Inch-Pound Units”

Class | Class il Class | Class il
Dxarrnr:;er. ? Tensiie Strength, MPa Tensile Strength MPa Diameter, in. Tensile Strength, ksi Tensile Strengrh, ksi
min max min max min max min max
0.50 1960 2240 2240 2520 0.020 283 323 324. 364
0.55 1940 2220 2220 2500 0.023 279 319 320 380
0.60 1920 2200 2200 2480 0.028 275 315 316 356
0.85 1800 2180 2180 2480 0.023 27 311 312 352
0.70 1870 2140 2140 2410 0032 2866 308 307 a4z
0.80 1830 2100 2100 2370 0.035 © 261 301 302 342
0.80 1800 2070 2070 2340 0.041 255 293 284 332
1.00 1770 2040 2040 2310 0.048 248 2886 287 325
1.10 1740 2000 2000 2260 0.054 243 279 ‘280 316
1.20 1720 1980 1980 2240 0.062 237 272 273 308
1.40 1670 1930 1930 2180 0.072 232 266 267 301
1.50 1640 1880 1880 2120 0.080 227 261 262 296
1.80 1600 1840 1840 2080 0.092 220.. 253 254 . 287.
2.00 1580 1810 1810 2040 0.106 216 248 248 C 281
2.20 1550 1780 1780 2010 0.120 210 241 242. 273
2.50 1510 1730 1730 1960 0.135 206 237 238 59
2.80 1480 1700 1700 1920 0.148 203 234 235 263
3.00 1460 1680 1680 1900 0.162 200 230 23 261
3.50 1420 1630 1630 1840 0177 195 225 226 258
4.00 1380 1590 1600 1700 0.192 192 21 222 251
4.50 1350 . 1550 1550 1750 0.207 190 218 219 247
5.00 1320 1510 1510 1700 0.225 188 214 215 243
5.50 1300 1490 1490 1670 0.250 182 210 21 239
6.00 1280 1470 1470 1650 0.312 174 200 o1 27
6.50 1250 1440 1440 1630 0.375 167 193 194 220
7.00 1220 1410 1410 1600 0.438 165 190 191, | 216
7.50 1200 1390 1390 1580 0.500 156 180 181 205.
8.00 1190 1370 1370 1550 0.562 152 176 7T . 2ar
9.00 1160 1340 0.625 147 170 ATt ;
Hgg nfg :g;g A Tensile strength values for intermediate diameters may be interpc-
12.00 1090 1260
14.00 1050 1210 :
16.00 - 1010 1170 TABLE 2 Chemical Requirements .

A Tenste strength values for intermediate diameters may be interpoiated.
& Preferred sizes. For a compiete fist. refer 1a ANSI 832.4M. Preferred Metric
Sizes tor Round, Square, Rectangte, and Hexagon Metal Products.

analysis requirements specified in Table 10 of Specification
A 510 or A S10M.

5.4 For referee purposes. Test Methods., Practces, and
Terminology A 751 shall be used.

6. Mechanical Properties

6.1 Tension Test:

6.1.1 Requirements—The material as represented by ten-
sion test spectmens shall conform to the requirements
prescribed in Table 1A or Table IB.

6.1.2 Number of Tests—One test specimen shall be taken
for each ten coiis or fraction thereof, in a iot. Each cast or
heat in a given lot shall be tested.

6.1.3 Location of Tests—Test specnmens shail be taken
from either end of the coil.

6.1.4 Test Method—The tension test shall be made in
accordance with Test Methods and Definitions A 370.

6.2 Wrap Test:

6.2.1 Reguirements—The material as represented by the
wrap test specimens shall conform to the requirements
specified in Table 3A or Table 3B. Wrap test on wires over
8.5 mm or 0.312 in. in diameter is not applicable. Since the
conventional methods will not accommodate over 8.5 mm
or 0.312 in., an alternative test procedure may be agreed
upon between purchaser and producer.

6.2.2 Number of Tests—One test specimen shall be taken

17

Elarment Composition, %
Carbon 0.45-0.854
manganese 0.30-1.304
Phosphorus, max 0.040
Sutfur, max 0.050
Silicon 0.15-0.35

# Carbon in any one lot may not vary> more than 0.13 %.
8 Manganese in any one lot may not vary mare than 0.30 %.

TABLE 3A Wrap Test Requiremesnts, Si.Units

Mangdrel Size
Diameter, mm
Class | Class Il
0.50 to 4.0, incd 1X4 2%
Over 4.¢ to 8.0. ind X 4%

A For 1X mandrel, wira may be wrapped on itseif.

for each ten ceils, or fraction thereof, in a tot. Each cas
heat in a given lot shall be tested.
6.2.3 Location of Test—Test spemmens shall be ta
from either end of the coil.
6.2.4 Test Method—The wrap test shall be made
accordance with Test Methods and Definitions A 370

piement Iv.

7. Dimensions and Permissible Variations

7.1 The permissible variations in the diameter of the
shall be as specified in Table 4A or Table 4B.

8. Workmanship and Appearance
8.t Workmanship—The wire shall not be kinkec
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TABLE SB :Wrap Test Aequirements,:inch-Pound Units

Mandrel Size
- - Diameter:-in,
o : Class | Class il
0.020 to 0.162, ine XA 2X
Ovet 0.162 to 0.312. inc! 2X - 4%

A For 1X mangrel; wire may be wound on itself.

TABLE 4A Permiasible Variations in Wire Diameter, SI Units4
Permizssible Out-of

Permissible Variations,

Diameter. mm plus and minus. mm Round, mm
To 0.70, inci 0.02 0.02
Ower 0.70 0 2.00, inct 003 0.03
Over 2.00 10 9.00,.inc! 0.058 0.05
Qver 9.00 : 0.08 0.08

* For purposes of detemining conformance with this specification, aft specified
limits are absotute as defined in Practics E 29.

TABLE 4B Permissible Variations in Wire Diameter, Inch-Pound

Units*
Permissible -
' . o Pemnissible
Diameter, in. Vananqns, p}us and Qut-of-Round, in.
minus, in.

0.020 to 0.028, inci 0.0008 0.0008
Qver 0.028 to 0.075, ingd 0.001 0.0

" Over 0.075 to 0.375, inct 0.002 0.002
Over 0.375 to 0.525, incl 0.003 0.003

A For purposes of:detenmining conformance with this specification, ali specified
firmits are absoiute as defined in Practice E 29,

improperly cast. To test for cast. a few convolutions of wire
shall be cut from the coii and placed on a flat surface, The
wire shall lie flat on itself and not spring up excessively nor
show a wavy condition. -

8.1.1 Each coil shall be one continuous length of wire,
properly coiled and firmly tied. Welds made prior to cold
drawing are permitted.

8.2 Appearance—The surface shall be smooth and free of
defects such as seams, pits, die marks. and other defects
tending to impair the use of the wire for springs. Any
additional surface requirements must be negotiated at the
time of entry of the order.

9. Retests ~ -

9.1 Tf any 165t specimen exhibits obvious defects or shows
the presence of a weld, it may be discarded and another
specimen substituted.

10. Inspection

10,1 Unless otherwise specified in the contract or pur-
chase order, the manufacturer is responsible for the perfor-
mance of all inspection and test requirements specified in
this specification.- Except as otherwise specified in the con-
tract or purchase order, the manufacturer may use his own
or any other suitable facilities for the performance of the

inspection and test requirements unijess disapproved by the
purchaser at the time the order is placed. The purchaser shali
have the right to perform any of the inspections and tests set
forth in this specification when such inspections and tests are
deemed ‘necessary to assure that the material conforms to
prescribed requirements.

11. Rejection and Rehearing

11.1 Unless otherwise specified, any rejection based on
tests made in accordance with this specification shaill be
reported to the manufacturer as soon as possible so that an
investigation may be initiated.

11.2 The material must be adequately protected and
correctly identified in order that the manufacturer may make
a proper investigation.

12, Certification

12.1 When specified in the purchase order or contract, a
manufacturer’s or supplier’s certification shall be furnished
to the purchaser that the materiai was manufactured, sam-
pled, tested, and inspected in accordance with this specifica-
tion and has been found to meet the requirements. When
specified in the purchase order or contract, 2 report of the
test results shall be furnished.

12.2 The certification shall include the specification
number, year date of issue, and revision letter, if any.

13. Packaging, Marking, and Loading for Shipment

13.1 The coil mass, dimensions, and the method of
packaging shall be agreed upon between the manufacturer
and purchaser,

13.2 The size of the wire, purchaser’s order number,
ASTM specification number, heat number, and name or
mark of the manufacturer shali be marked on a 1ag securely
attached to each coil of wire,

13.3 Unless otherwise specified in the purchaser’s order,
packaging, marking, and loading for shipments shall be in
accordance ‘with those procedures recommended by Prac-
tices A 700.

13.4 For Government Procurement—Packaging, packing,
and marking of material for military procurement shall be in
accordance with the requirements of MIL-STD-163, Level
A, Level C, or commercial as specified in the contract or
purchase order, Marking for shipment of materiai for civii
agencies shall be in accordance with Fed. Std. No. 123.

13.5 Bar Coding—In, addition to the previously-stated
identification requirements, bar coding is acceptable as a
supplementary identification method. Bar coding should be
consistent with AIAG Standard 02.00, Primary Metals
Identification Tag Application. The bar code may be applied
to a substantially affixed tag,

14. Keywords
14.1 cold-drawn; springs; wire
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The American Society for Testing and Materials takes no position respacting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standard are expressly acvised rh}ar detarmination of the validity of any such
patent rights, and the risk of infringement of such rights, are entirety their own responsibility.

This standard is subject to revision ai any time by the responsible technical committea and must be reviewed every five yoars and
if niot revised, sither reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressad to ASTM Headquarters. Your comments will receive carsful consideration at & meeting of the responsibie
technical commuttee, which you may attend. If you feel that your comments have not received & fair heanng you should make your
views known to tha ASTM Committee on Standards, 1916 Race St., Philaceiphia, PA 19103.



