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FOREWORD

This Indian Standard(First Revision) wasadoptedby the Bureauof Indian Standards,after the dratl finalized
by the Wrought Steel ProductsSectional Committee had been approvedby the Metallurgical Engineering
Division Council.

This standard was first published in 1978. The steel ingots, blooms and billets are the raw material for the
production of high carbon steel wire rods which is manufacturedin large quantity in the country. Since the
standardfor thesewire rods 1S7904: 1995 ‘High carbonsteelwire rods— Specit3cation(jkt wvisim)’ has
already been revised, a need was felt to review this standardto ensurethat the high carbon steel wire rod
industry receive the requisite quality of raw material.

In this revision, the following changeshave beenmade:

a) The title of the standard has been changedto ‘Steel cast billet ingots, billets and blooms for the
production of high carbon steelwire rods — Specification’.

b) A new clauseon referenceshasbeenincorporated.

c) The clauseson chemical composition and toleranceshave beenmodiiled,

For the purpose of deciding whether a particular requirement of this standard is complied with, the final
value, observedor calculated, expressingthe result of a test or analysis, shall be rounded off in accordance
with IS 2 : 1960 ‘Rules for rounding off numerical values (revised’. The number of significant places
retained in the rounded off value should be the sameas that of the specii5edvalue in this standard.
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Indian Standard

STEEL CAST BILLET IGNOTS, BILLETS AND
BLOOMS FOR PRODUCTION OF HIGH CARBON

STEEL WIRE RODS — SPECIFICATION

(First Revision)

1 SCOPE

This standardcoversthe quirements of carbonsteel
castbillet ingots,billets andbloomsfor theproduction
of high carbon steel wire rods. The requirementsof
this standard shall also be applicable to billets and
blooms producedby continuously cast process.

2 REFERENCES

The following Indian Standardscontain provisions
which through reference in this text, constitute
provision of this standard.At the time of publication,
the editions indicatedwere valid. All standardsare
subject to revision, and parties to agreementsbased
on this standard are encouragedto investigate the
possibility of applying the most recenteditions of the
standardsindicated below:

lS No.

228 (in Parts)

1956 (in Parts)

4163: 1982

7904: I995

8910: 1978

11371 : 1985

12037: 1987

Title

Methods of chemical analysis of
steel

Glossary of terms relating to iron
and steel

Method for determination of
inclusion content in steelby micro-
scopic method (first revision)

High carbon steel wire rods (Jrst
revision)

General technical delivery require-
ments for steeland steelproducts

Method for macroetch test for
wrought steelproducts

Micrographic examination by
sulphur- p&t (BaumannMethod)

3 TERMINOLOGY

For the purpose of this standard, the following
definitions in addition to thosegiven in the relevant
parts of IS 1956 shall apply.

3.1 Cast Billet Ingot — For the purpose of this
standard, cast billet ingot shall be defined as ingot,

generally of cross-sectionnot more than 200 mm
squarewhich can be rolled directly into merchant
products. Castbillet ingot is also sometimesknown
as ‘pencil ingot’.

.

3.2 Billet — A semi-finished product obtained by
forging, rolling or continuouslycasting,usually square
andnot exceeding125mm x 125mm in cmss-seetion
with rounded comers andis intended for further
processinginto suitable finished product by forging
or re-rolling.

3.3 Bloom — A semi-finished forged rolled or
continuously casting. The cross-sectionis squareor
nearly rectangular (excluding slab) and the cross-
section is generally more than 125 mm x 125 mm
(or equivalent cross-sectionalarea).

4 GRADES

Steelfor high carbon steelwire rods shall be of five
grades,namely,gradeX, E, F, G and H as specitied
in Table 1 according to their chemical composition.

5 SUPPLY OF MATERIAL

General requirementsrelating to the supply of steel
shall COllfOllll to IS 8910.

6 MANUFACTURE

The processused in making the steel is left to the
discretion of the manufacturer.It may be followed by
secondaryrefining, if required.

7 CHEMICAL COMPOSITION

7.1 Ladle Analysis

The ladle analysis of the steel, when carried out by
the method specified in the relevant parts of IS 228
or any other established instrumental/chemical
method, shall be as given in Table 1. In cas&of
disputethe procedu~ given in IS 228 and its relevant
parts shall be the referee method. However, where
the method is not given in IS 228 and its relevant
parts,the refereemethodshall beasagreedto between
the purchaserand the manufacturer.

-----
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Table 1 Chemical Composition
(Cfauses 4, 7.1 and 7.2)

Constituent Range Ladle Anatysis, Percent

Grades

X E F G H’

(1) (2) (3) (4) (5) (6) (7)

Carbon 0.35-1.00 5“ 5“ 5“ 5“ 5“
Manganese 0.30-0.9020” 20” 20” 30” 30”

Silicon 0.10-0.35 15” 15” 15” 20” 25”

Sulphur, Max - 0.020 0.030 0.030 0.040 0.040

Phosphorus, &fox - 0.025 0.030 0.030 0.040 0.040

Copper, Max - 0.06 0.12 0.15 0.15 0.20

Nickel, &fox - 0.05 0.10 0.10 0.12 0.15

Chromium, L40x - 0.05 0.10 0.12 0.15 0.15

‘Acceptable within point range.

NOTES

1 Nitrogen content of steel shall not exceed 0.01 pereent fix
gradesX, E and F.

2 Stricter composition may be mutually agreed betweeo the
purchaser and the manufacturer.
3 p+s For Grade E=O.055, Percent,Max

For Grade 0=0.070, Percent,Max

4 Cu+Ni+Cr For Grade E=O.25, Percent,Max

For OracleF=O.30, Percent,Max

For Grade G=O.35, Percent,Max

For Grade H=O.40, Percent,Max

7.2 Prottttct Analysis

The product analysis shall be carried out on the
finished product from the standard position.
Permissible limits of variation in case of product
analysis from the limits spec~ledin Table 1 shall be
as given in Table 2.

8 SAMPLING

At least one ladle sampleanalysisshall be taken per
cast.

Tdble 2 Permissible Variation for Product
Analysis

(Clause 7.2)

Constituent Variation Over the SpecUled

Maximum or Under the Minimum

Limits

Percen\ Mox

(1) (2)

Carbon 0.02

Manganese 0.03
Silicon 0.03
Sulphur 0.005

Phosphorus 0.005

copper, for grade x 0.003

Copper, for other grades 0.01

Nickel, for grade X 0.003

Nickel, for other grades 0.01

Chromium, for grade X 0.003

Chromium, for other grades 0.01

NOTE — Variation shall not be applicable both over and under
the speciiled limits in several determination in a heat.

9 SELECTION OF TEST SAMPLE FOR CHECK
ANALYSIS

9.1 In the caseof cast billet ingots, the samplesfor
product analysisshall be preparedby forging/rolling
down to 30 mm round section.

9.1.1Drilling shall be takenffom the sample(see9.1)
representing tsvo-thirds, one-half and one-third of
height from bottom of the ingot separately.

9.2 In caseof billets and blooms (including continu-
ously cast) the sample for check analysis shall be
taken from the location as shown in Fig. 1.

FIG. 1

r
I 4’++-——.
I

1
J

LOCATIONFOR TAKING DRILLINGFOR

CHECK ANALYSIS

10 FREEDOM FROM DEFECTS

10.1 Cast billet ingots shall either be supplied free
from @rmfid defects, such as, segregation,piping,
cracks,inclusions, and blow-holes by appropriatetop
and bottom discard and dressing or supplied with
suitablesurfacedressingonly, without top andbottom
discard if mutually agreedto betweenthe purchaser
and the manufacturer.

10.2The billets andblooms shall be well and cleanly
rolled to the dimensionsspecified.The finished billets
and blooms shall be free from all harmfid def~,
suchascracks,surfaceflaws laminations and rough,
jagged and imperfect edges.

11 TESTS

11.1If mutually agreedto betweenthe purchaserand
the manufacturer,the following testsmay be carried
out from the samplesprepared,under 9.1:

a) Macro examination (seeIS 11371),
b) Inclusion content (seeIS 4163), and
c) Sulphur print tests (seeIS 12037).

11.2Bend

In the caseof billets, blooms and continuously east
billets andblooms,thebendshall not exceed5 mm/m.

11.3 Camber

In the caseof billets, blooms and continuously east
billets and blooms, the camber shall not exceed
3 mm/m.
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12 DIMENSIONS

12.1 The sizes and shapesof castbillet ingots shall
be subjectto mutual agreementbetweenthe purchaser
and the manufacturer.

12.2 The billets and blooms (including continuously
cast) shall be reasonablysquare.

12.2.1 The preferred size for width acrossflat of
billets and blooms (including continuouslycast)shall
be 50, 63, 75, 80, 85, 90, 100, 110, 125, 150, 165,
200, 250 and 320 mm.

12.2.2 Widths other than those specifi@ may be
supplied asper agreementbetweenthe manufacturer
and the purchaser.

12.3 Length of billets and blooms (including
continuouslycast)shallbe suppliedin lengthsbetween
3 m and 13 m as specifiedby the purchaser.

13 TOLERANCES

13.1 In caseof castbillet ingots,a toleranceof +5 mm
shall be permitted on the specifiedwidth acrossflat.

13.2Toleranceson width, in caseof billets andblooms
(including continuously cast), shall be as given in
Table 3.

Table 3 Tolerances on W]dth

Product Width Across Flat

mm

(1) (2)

Up to and
Billets including 75

Over 75
UP tn and

Blooms including 150

over 150

Tolerances on

WldtluThiclme.w

nun

(3)

*1.5

iil.o
+4.0

-3.0

+6.0
–3.0

13.3 A toleranceof +150 mm shall be permitted on
the speciiled length of cast billet ingots, billets and
blooms and continuously castbillets and blooms.

14 MARKING

14.1Unlessotherwiseagreedto behveenthe purchaser
and the manufacturer, the ends of cast billet ingot
billet and bloom (including continuously cast) shall
bepainted with a suitablecolour and legibly stamped
or painted with the cast numbeq and the name or
trade-mark of the manufacturer.

14.2 BIS Standard Mark

The material may also be marked with the Standard
Mark.

14.2.1The useof the StandardMark is governedby
the provisions of the Bun?au of Indian Standards
Act, 1986 and the RuIes and Regulations made
thereunder. The details of conditions under which
the licence for the use of Standard Mark may be
granted to manufacturers or producers may be
obtainedfrom the Bureau of Indian Standards.

15 INFORMATION TO BE GIVEN BY THE
PURCHASER

The purchasershall speci& the following at the time
of placing an order:

a)

b)

c)

d)

e)

f)

Steelgrade;

Size of cast billet ingot, billet and bloom
(including continuously cast);

Size and dimensionsof end produc~

End use;

Testsand test report required; and

Specialrequirements,if any.

3

  
  



For BIS use only, New Delhi:2020-06-29 23:30:25

Bureau of Indian Standards

BI S is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote
harmonious development of the activities of stardardization, marking and quality certification of goods and
attending to connected matters in the country.

Copyright

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form
without the prior permission in writing of BIS. This does not preclude the free use, in the course of

implementing the standard, of necessary details, such as symbols and sizes, type or grade designations.
Enquiries relating to copyright be addressed to the Director (Publication), BIS

Review of Indian Standards

Amendments are issued to standards asthe need arises on the basis of comments. Standards are also reviewed
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards
should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue
of ‘BIS Handbook’ and’ Standards: Monthly Additions’.

This Indian Standard has been developed from Dot: No. MTD 4 (4260).
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