Designation: A 331 - 85 (Reapproved 2000)

i’

This stndard s rseced ander the fised destgmation & 3310 ke number mmediely fafiowing the designabon dicates the year ol

erimral wdoption an s case of reviston. the vew of fast revision A numbier i parctthises indicates the year of last reapproval. A

[]

iHTERRATIONAL

Standard Specification for
- - 1

Steel Bars, Alloy, Cold-Finished
supersenipl epsilon ton indicates an ediesial change sinee the L revisian ar reapprovil.
Tis viawedere s heen aprroved fur wee i agencies cof e Depeeremens ol Deiense

1. Scope

1.1 This specification covers cold-finished alloy steel bars
of grades and cross sections regarded as generally suitable for
heat treatment, for machining into components, or for use in
the “as-finished” condition in constructional applications, or
for vther similar purposes. Grades of steel are identified by
grade numbers or by chemical compositian {see Specificanions
A 304 ar A 322 or Practice A 4000,

1.2 Same end uses may reguire malerial superior to slandard
requirements. invelving one or more of the available designa-
tions shown in the supplementary requirements. These shall
apply only when specified individually by the purchaser in the
order.

2. Referenced Documents

2.1 ASTM Standards:

A 29:4 290 Specification for Steel Bars. Carbon and Alioy.
Hot-Wrought and Cold-Finished, Gencral Reguirements
for

A 304 Specilication for Carbon and Alloy Steel Bars Sub-

jeet to End-Quench Hardenabihity Requirements”

A 327 Specification for Steel Bars, Alloy, Standard Grades”

A 400 Practice for Steel Bars, Sclechon Guide. Composi-
tion, and Mechanical Propertics?

)5 43 Test Methods {or Determining the Inclusion Content
of Steel’

5112 Test Methods for Determining the Average Grann

Sivet

2.2 Other Documenis:

SAE landbook?

Fed. Std. No. 66. Steel: Chemical Composition and lard-
enability®

TR specifcation is usder the juzisdiction of AS TV Commitics AUT on Steal.
Stanless 51 and Relited Ablovs and is the dircet respansibilite of Suhcomesitees
A TS on B,

Current edition approved Seor 1 1895 Published Sovemi.
publsshell oy A 331 50T T s cdition & 33 Sugay

D Annua! Book of A5TAD Sraedands Vol 1005
: ASTA Stanedds. Yol 0341
Hakic (fum Sovicty of Autamative Bnaineers. W0 Commonvaealth Drive,
Wanomdale, PA 13006,

* Availuble Trom Standandi zanios Documents Oraer Seshe Blde 4 Section 2 504
Robings Ave, Phrladelpiua, PA 1311825003 A NPOLS

T s Onipinally

AIST Steel Products Manual for Alloy Steel: Semifinished.
Ho-Rolled and Cold-Finished Bars®

3. Ordering Information

3.1 Orders for malerial under the specification should m-
clude the following information:
3.1.1 Quantity (weight or number of picces).
.2 Cross-scetional shape.

3 Dimensions (size, Jengthl,

Name of material {hars, allov stecl, cold-Tfimished),
ASTM designation and date of issue,
CGrade or chemical compuosition,
Condition {443,
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L& Heat treatment (4.5,

3.1.9 Supplementary requirerents, if any,
3.1.10 Additional requirements. if any.
3.1.11 End use. and

Lt

12 Report of heat analysis. if required.

4. Materials and Manufacture

4.1 Meling Practice The steel shall be made by one or
more of the following primary processes: open-hearth, basic-
axygen, or electric-furnace. The primary meking may incor-
poratc separate degassing or refining and may be followed by
secondary melting using clectroslag remelting or vacuum are
remelting. Where sccondary melting s employed. the heat
shall be defined as all of the ingots remelted from a single
nrimary heal,

4.2 Dhseard A sullicient discard shall be made to seeurc
freedom from injurious piping and undue segregation.

4.3 Mareriai—The bars shall be produced from hot-wrought
alloy steel bars (Specification A 3223, or tfrom alloy steel bars
subject to end-guenched hardenability requirements (Specifi-
cation A 304y

4.4 Condition The bars shall be tfurnished in one of the
lollowing surface finishes as spevificd by the purchaser:

44,1 Rounds:

4.4.1.1 Cold drawn.

4.4.12 Cold drawn. tumed. and polished.

4413 Cold drawn. ground. and polisheed,
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44.1.4 Cold drawn. turned, ground. and polished.
4.4.1.5 Fot wrought. tumed, and polished.

4.4.1.6 Hot wrought, turned, ground, and pelished.
44 1.7 Hot wrought, rough turned.

4.4.2 Squares and Hexagons  Cold drawn,

443 Flas:

4431 Cold drown.

4.4.3.2 Cold rolled.

4.5 fleat Treatmenr ~When required, the bars shall be
furnished in one of’ the following heat-treated conditions as
specificd by the purchaser:

4.5.1 Annealed and cold fintshed,

4.52 Spheroidize anncaled and cold finished,

Normalized and cold finished,

Cold drawn und stress relicved,

Normahzed. cold finished. and stress relieved.,
Normalized, tempered. and cold fimshed.
Annealed. cold finished, and stress rehieved.
£ Quenched and tempered and cold finished.

439 Quenched and tempered. cold finished, and stress
relieved, or

4.3.10 Carbon restoration smngaled to overcome surisce
decarburization on cold-drawn bars. tFor round bars produced
by turning, surface decarburization s removed during the
manufacturing process.)
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3. Chemical Composition

5.1 Cast or fear Analvsis:
5.1.1 The cast analysis of the steel shall conform lo that
specificd in Specification A 29°A 29M for the steel grade
ordered. or 1o such other Limits as may be specified using the
standard ranges in Specification A 20°A 29M.

5.1.2 When required. steels may also be selected from Fed.
Std. No. 66, the S4E Handbook, or the ALSL Steel Producis
Manad for Allov Cold-Finished Bars.

6. Metallurgical Requirements

6.1 Grain Size ~When required, austenitic grain size may
be specified as either coarse (grain size | to 5. inclusive) or fine
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{grain size 5 to 8, inclusive). The grain structure shall be
considered satisfactory if 70 % is within the specified size
fimits.

6.2 Specimens—Girain size specinens shall be taken in
accordance with Test Mcthods 112,

6.3 Number of Tests— Not less thats one grain sive test shall
be made per heat,

6.4 Test Method -Grain size shall be determined n accor-
dance with the comparison method of Test Mcthods F 112

7. Workmanship, Finish, and Appearance

71 Workmunship—The bars shall be free of pipe. cracks,
and flakes. Within the limits of good manufacturing and
inspection practices, the bars shall be free of injurious seams.
faps. segregation, or other imperfections which, due to therr
nature, depree, or cxient, will interfere with the use of the
material in machining or fabrication of suitable parts.

7.2 Swrface Finish:

7.2.1 Unless otherwise specitied, the bars shall have a
commercial bright smooth surface finish obtained by conven-
tional cold-finishing operations such as cold drawing, cold
rojling, or tarting and polishing.

7.2.2 Bars that are thermal treated after cold finishing may
have a discolored or exidized surface.

7.3 Qiting- The bars shall be given a surface coating of oil
or other rust inhibitor w protect against rust dunng shipment.

§. General Reguirements

8.1 Material furnished under this specification shall con-
form to the applicable requirements for the current edition of
Specification A 294 20M.

4, Certification

8.1 Upon request of the purchaser in the contract or order. a
manulacturer’s certification that the material was manufaclured
and tested in accordance with this specification together with a
repurt of the test results shall be furnished at the thme of
shipment.

19, Kevwords

10,1 alloy sieel bars; cold-finished stee] bars; steel bars

SUPPLEMENTARY REQUIREMENTS

When ecither Supplementary Requirement S1 or $2 is specified. the bars shall be subjected o mill
wests and mspection procedures to ensure internal soundness, uniformity of chemical composition. and
frecdom from injurious surface defects to the extent that the bars shall be suitable for the manufacture

of idennfied parts.

$1. Cold Working Quality

S1.1 This classification encompasses bars subject 1o severe
cold plastic deformation such as, but not limited to. upsetting.
heading. forging. and forward or backward extrusion,

S1.2 If the tvpe ol steel or chemical compuosition docs not
have adequate eold working characterisuces, appropriate ther-
mat treatments should be specified.

$1.3 When Supplementary Requirement S1 s specified. the
hars shall be produced by manufacturing practices and subject

1]

1o mll tests and inspection and freedom from injurious surface
imperfections to the extent that the bars shall be suitable for the
manufacture of identified parts. The quabity requirements of
individual application vary.

$2. Nonmetallic Inclusion Requirement

$2.1 The neonmetallic inclusion rogquirement comprises a
metallographic cxamination of longitudinal sections to deter-
mine the nature and frequency of the nonmetallic inclusion.
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Expenence indicates that samples taken midway betweern the 52.2 For resulfunized steels. much of the sulfur is present as
center and surface of the blcom. billel, skab, or bar are most sulfide melusions, For this reason. those steels are not generally
representauve of the average nclusion content ot the lot produced 10 inclusion rating.

involved. The test specimen is generallv heated and quenched

1o harden it before being polished 1o avoid polishing pits. The

specimen s examined at 100 diameters. Methods for determin-

ing the nonmetallic inclusion content of steel are described in

Practice F 45
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