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INTERNATIONAL
Standard Specification for
. - 1
Steel, Strip, High-Carbon, Cold-Rolled
This standard is issued under the fixed designation A 684/A 684M; the number immediately following the designation indicates the year
of original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval.
A superscript epsilonej indicates an editorial change since the last revision or reapproval.
This standard has been approved for use by agencies of the Department of Defense.
1. Scope E 3 Methods of Preparation of Metallographic Speciniens

1.1 This specification covers cold-rolled, high-carbon strip.3 Terminology
It is furnished in the following types as specified: ' e .
1.1.1 Soft spheroidized annealed high-carbon steel is in- 3-1 Number 1 or matte (dull) finishfinish without luster,

tended for applications requiring maximum cold forming. It is Produced by rolling on rolls roughened by mechanical or
normally produced to give the lowest maximum RockweIICh‘?m'Cal means. Th|§ finish is e_:sp_ema_llly sunable_ for Iacque_zror
hardness for each grade. paint adhesmn, and is bene_f|C|aI in aiding drayvmg operations
1.1.2 Soft annealed high-carbon steel is intended for appliy reducing the contact friction between the die and the strip.
cations requiring moderate cold forming. It is produced to a 3-2 Number 2 (regular bright) finisk-finish produced by
maximum Rockwell hardness. rolling on rolls having a moderately smooth finish. It is less
1.1.3 Intermediate hardness high-carbon steel is intendeditable that No. 1 (matte) finish for cold forming and may be
for applications where cold forming is slight or a stiff, springy @Pplicable for certain types of plating. o
product is needed, or both. It is produced to specified Rockwell 3-3 Spheroidizing—the heating and cooling of the strip in

hardness ranges, the maximum being higher than obtained f§Pntrolled conditions (annealing) to produce a spheroidal or
the annealed type. globular form of carbide microconstituent.

1.1.4 Full hard high-carbon steel is intended for flat appli- 3-4 Stretcher strains-elongated markings that appear on
cations. It is produced to minimum Rockwell hardness requiretne surface of the strip when dead soft (fully annealed) material
ments, which vary with grade, microstructure and gage. FullS deformed beyond its yield point (see 5.2).
hard can be produced with either a pearlitic or spheroidizeg, Ordering Information

microstructure or a mixture of both. The minimum hardness . . e .
should be established between the consumer and the producer.4'1 Orders for material under this specification shall include

1.2 This specification is applicable for orders in eithertn€ following information:

inch-pound units (as A 684) or Sl units (A 684M). 4.1.1 ASTM designation and date of issue,
4.1.2 Name, type, and steel grade number,
2. Referenced Documents 4.1.3 Hardness (if intermediate or restricted hardness is
2.1 ASTM Standards: specified), o ,
A 370 Test Methods and Definitions for Mechanical Testing 4-1-4 Decarburization (if required),
of Steel Products 4.1.5 Application,

A 682 Specification for Steel, Strip, High-Carbon, Cold- 4-1.6 Dimensions,
Rolled, Spring Quality, General Requirements’*for 4.1.7 Coil size requirements,
A 682M Specification for Steel, Strip, High-Carbon, Cold- 4-1.8 Edge (indicate No. 1 round, square, etc.),

Rolled, Spring Quality, General Requirements for [Met- 4-1.9 Finish (indicate and specify), o
ric] 4.1.10 Conditions (specify whether material is oiled or dry),

4.1.11 Package (bare coils, skid, etc.),
4.1.12 Cast or heat (formerly ladle) analysis report (if
required), and

1 This specification is under the jurisdiction of ASTM Committee AO1 on Steel, 4.1.13 SpeCIal requirements (If reqUIrEd)'
Stainless Steel and Related Alloys, and is the direct responsibility of Subcommittee Note 1
A01.19 on Steel Sheet and Strip.

Current edition approved November 10, 2002. Published January 2003. Origl‘-jated
nally approved in 1973. Last previous edition approved in 1998 as A 684 — 86
(1998). I —

2 Annual Book of ASTM Standardéol 01.03. 3 Annual Book of ASTM Standardéol 03.01.

—A typical ordering description is as follows: ASTM A 684
Cold Rolled, High-Carbon Soft, Strip, Spheroidized 1064,
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0.042in. by 6 in. by coil (16 in. ID by 40 in. OD max), No. 5 Edge, No. 7.2 Annealed is mostly a spheroidized structure, but may
2 Finish, Oiled, Bare Skid or contain some vestiges of pearlite.

“ASTM A 684 dated Cold Rolled, High-Carbon, Soft, Strip, ‘e ] . .
Spheroidized 1064, 0.6 mm by 200 mm by coil (400 mm ID by 7500 mm 7.3 Spheroidize annealed is essentially free of pearlite.

0D max), No. 3 Edge, No. 2 Finish, Oiled, Bare Skid.” 7.4 At Igast one specimen shall be_ taken frqm e_ach lot (see
Specification A 682 or A 682M) for microexamination.
5. Manufacture 7.4.1 The specimens shall be prepared for microscopical
5.1 Condition examination in accordance with Methods E 3.

5.1.1 The strip shall be furnished cold rolled spheroidized
annealed, soft annealed, intermediate hardness, or full hard, & Mechanical Requirements

specified. 8.1 Hardness

5.1.2 Intermediate hardness may be obtained by either g 1 1 Spheroidized Annealed and Annealed Typéghen
rolling the strip after final annealing or by varying the fymished spheroidized annealed or annealed, the hardness of
annealing treatment, or both. the strip shall not exceed the maximum values specified in Fig.

5.2 Pinch Pass-Spheroidized annealed and annealed maq gng Fig. 2 for the applicable carbon range and type.
terial may pe pinch. roIIed.after the final an.m'eal' to improve g 1 5 |ntermediate Hardness TypeWhen furnished as in-
flatness, uniformly oil, modify surface, and minimize stretcherigrmeiate hardness, the hardness of the strip shall conform to
strains if required by the purchaser. the range specified on the purchase order. The maximum
. . hardness limit and the corresponding minimum shall be speci-
6. Chemical Requirements fied by the purchaser. If the maximum temper is under

6.1 Cast or Heat Analysis-The heat or cast analysis shall Rockwell B 100 (15T93 or 30T82), that scale should be used
conform to that specified in Specification A 682 or A 682M for exclusively. If the minimum temper is over Rockwell C 20
the steel grade ordered; or to such other limits as may bgI5N69.5 or 30N41.5), that scale should be used exclusively.
specified using the standard ranges in Specification A 682 gFor accuracy in testing, the hardness scales should not overlap.

A 682M. On either hardness scale, a range of ten points arithmetic
) difference is required. Refer to Table 1 for appropriate scale
7. Metallurglcal Structure testing requirements_
7.1 Pearlite is the normal structure of cold rolled high- 8.1.3 Full hard is specified to a minimum hardness value.
carbon strip unless it has had an intermediate anneal. Refer to Table 1 for appropriate scale testing requirements.
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FIG. 1 Approximate Relationship Between Carbon Designations and the Maximum Hardness Limit of Soft Type Annealed Cold Rolled
High Carbon Steel Strip
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FIG. 2 Approximate Relationship Between Carbon Designations and the Maximum Hardness Limit of Spheroidized Annealed Cold
Rolled High Carbon Steel Strip

TABLE 1 Rockwell Hardness Testing Ranges for Cold-Rolled TABLE 2 Cold Bending Requirements “Z for Spheroidized,
High-Carbon Steel Strip Annealed, and Soft-Annealed Cold-Rolled Carbon Steel Strip
Rockwell “B” and “T” Scales Rockwell “C” and “N” Scales Type Degree of Inside Relation of Bend
Thickness Scale Thickness Scale Bend R?d'us to Test'Speqmer‘l to
Thickness Rolling Direction
Over 0.030 in. B Over 0.040 in. C Annealed 180° at transverse®
[over 0.8 mm] [over 1.0 mm] Spheroidized 180° 2t transverse®©
0.020 to 0.030 in. 30T 0.025 to 0.040 in. 30N
[0.5 to 0.8 mm] [0.6 to 1.0 mm] AUp to 0.100 in. [2.5 mm], incl, thickness maximum. When bend radius for
Under 0.020 in. 15T Under 0.025 in. 15N thickness is over 0.100 in. [2.5 mm] the producer should be consulted. These ratios
[under 0.5 mm] [under 0.6 mm] apply to bending performance of the test specimen.

B These bend tests apply to the bending performance of test specimens only.
Where material is to be bent in fabricating operations a more liberal bend radius

. may be required and should be based on prior experience or consultation with the
8.1.4 Atleast one specimen shall be taken from each lot (segel producer, or both.

Specification A 682 or A 682M). C!f fir_1ished st_rip width prohibits_ taking a transverse ben_d test specimen, a
815 The sample shall be tested in accordance with Tel%qg:\gl|[t.ud|nal specimen may be substituted, except the bend radius shall be reduced
Methods and Definitions A 370.
8.2 Bend Test
8.2.1 The steel strip produced as spheroidized, or th Fini
) - . Finish and Edges
annealed type shall meet the cold bend requirement in Table g g

Any visible cracking on the tension side of the bend portion 9.1 Surface—The strip shall be furnished with a No. 2

shall be cause for rejection. Regular Bright or No. 1 Matte (Dull) finish, as specified.
8.2.2 Atleast one specimen shall be taken from each lot (see 9.2 Qiling—The strip shall be furnished oiled or dry, as
Specification A 682 or A 682M). specified.

¢ EZ:’; The specitmtm Shallll. be (tjhe ff[“!" thickr(ljess agddshal_ll_ be 9.3 Edges—The strip shall be furnished with a No. 1 round
axen transverse 1o the rofling direction as described in 1€ r Square, No. 2 Mill, No. 3 Square Slit, No. 4 Approximately
Methods and Definitions A 370. The edges of the bend te .

. e ound, No. 5 Approximately Square Burr Free, or No. 6
specimens shall be rounded and free of burrs; filing orA roximatelv Sauare Ed ified
machining is permissible. pproximately square £age, as speciied.
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10. General Requirements

10.1 Material furnished under this specification shall con-
form to the applicable requirements for the current edition of
either Specification A 682 or A 682M.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).



