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Disclosure to Promote the Right To Information

Whereas the Parliament of India has set out to provide a practical regime of right to
information for citizens to secure access to information under the control of public authorities,
in order to promote transparency and accountability in the working of every public authority,
and whereas the attached publication of the Bureau of Indian Standards is of particular interest

to the public, particularly disadvantaged communities and those engaged in the pursuit of
education and knowledge, the attached public safety standard is made available to promote the
timely dissemination of this information in an accurate manner to the public.
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Wrought Stee] Products Sectional Committee, MTD 4

FOREWORD

This Indian Standard (Second Revision) was adopted by the Bureau of Indian Standards, after the draft finalized
by the Wrought Steel Products Sectional Committee had been approved by the Metallurgical Engineering Division
Councrt

This standard was first published in 1976 and revised m 1990. While reviewing this standard, in the light of
experience gained during these years, the Committee decided to revise it to bring in line with the present practices

being followed by the Indian wdustry and overseas standards of structural steels. In this revision, the following
changes have been made.

a) The title of this standard has been modified.

b) The scope of the standard has been modified.

¢} Clause 2 has been updated

d) The dimensions given in 3.2, 3.3 and 3.4 have been medified.
¢) The number of grades have been increased to 20.

f) Clause § has been modified.

g} Clause on product analysis has been modified.

While preparing this revision, the requirements of the following Indian Standards have been incorporated:

IS No Titte

BOSt 1976 Steel ingots and bitiets for the production of volute, helical and laminated springs for
autornotive suspension

8053 - 1976 Steel ingots and bitlets for the production of steel wire for the manufacture of wood screws

8055 :1976 Steel mgots and billets for the production of spring washers

8056 . 1976 Steel ingots and billets for the production of hard-drawn steel wire for upholstery springs

3057 : 1976 Steel ingots and billets for the production of wire rod for the manufacture of machine
screws {(by cold heading process)

9467 : 1980 Steel ingots and billets for the production of rivet bars for structural purposes

9458 : 1980 Steel ingots and billets for the production of mild steel rivet bars for shipbuilding

9477 : 1980 Steel ingots and billets for hot-rolled bars for the production of bright bars

The revision of this standard will supersede the above mentioned eight standards.

For all the tests specified in this standard (chemical/physical/others), the method as specified in relevant ISO
Standard may also be followed as an altemate method.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value,
abserved or catculated, expressing the result of a test or analysis, shall be rounded off in accordance
with [S 2 : 1960 ‘Rules for rounding off numerical values (revised)’. The number of significapt places retained
in the rounded off value should be the same as that of the specified value in this standard.
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Indian Standard

STEEL INGOTS, BILLETS AND BLOOMS FOR
THE PRODUCTION OF SPRINGS, RIVETS AND
SCREWS FOR GENERAL ENGINEERING
APPLICATIONS — SPECIFICATION

( Second Revision )

t SCOPE

1.1 This standard covers the requirements for sieel
ingots, cast billet ingots, billets, continuous cast blooms
for the production of volute, helical and laminated
springs for railway rolling stock, automotive
suspension and other general engineering applications
for manufacture of wood screws, spring washers, hard-
drawn steel wire for upholstery springs, machine
screws (by cold heading process), rivet bars for
structural/shipbuilding purposes and for bright bars.

1.2 Ingots (including cast billet ingots), billets
(1ncluding continuous cast billets) and blooms
(including continuously cast blooms) covered by this
standard shalt be used for the manufacture of bars and
flats conforming to the requirements of IS 3195 . 1990
and flats conforming to IS 3885 (Part 1). 1992 and
1S 3885 (Part 2) 1992,

2 REFERENCES

The following standards contain provisions which
through reference 1n this text, constitute provisions of
this standard. At the time of publication, the editions
indicated were valid. All standards are subject to
revision and parties to agreements based on this
standard are encouraged to investigate the possibility
of applying the most recent editions of the standards
indicated below,

IS No Tuie

228 (in parts)  Methods of chemical analysis of steel

1956 (in parts)  Glossary of terms relating to iron and
steel

2049 : 1978 Colour code for the identification of
wrought steels for general engineering
purposes (first revision)

3848 : 1981 Method for end quench test for
hardenability of steel (first revision)

4163 : 2004 Steel -— Determination of content of

IS0 4967 : 1998 non-metallic inclusions micrographic
method using standard diagrams
(third revision)

IS No. Title
8910 : 1978 General technical delivery
requirements for steel and steel
preducts
11371 : 1985 Method for microtech test for wrought
steel products
12037 : 1987 Micrographic examination by sulphur

print {Baumann method)

3 TERMINOLOGY

For the purpose of this standard, the following
definitions in addition to those given in the relevant
part of IS 1956 shali apply.

3.1 Ingots — Castings of suitable shape and size
intended for subsequent hot working,.

3.2 Cast Billet Ingot — For the purpose of this
standard, cast billet ingot shall be defined as ingot,
generally of cross-section not more than 200 mm?
which can be rolied directly into merchant products.
Cast billet ingot is also sometimes known as ‘pencil
ingot’.

3.3 Billet — A semi-finished product obtained by
forging, rolling or continuously casting, usually square
and not exceeding 125 mm » 125 mm in cross-section
with rounded corners and is intended for further
processing into suitable finished product by forging
or re-rolling.

3.4 Bloom — A semi-finished forged, rolled or
continuously cast product. The cross-section is square
or nearly rectangular {excluding slab) and the cross-
section is generally more than 125 mm x 125 mm (or
equivalent cross-sectional area).

4 SUPPLY OF MATERIAL

4.1 The general requirements relating to the supply of
steel shall conform to IS 8910.

4.2 The size of ingots, billets or blooms for any given
size of finished steel product shall be such that a
minimum reduction ratio of 16 : 1 from the minimum
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cross-sectional area of the ingots, hillet or bloom to
the maximum cross-sectional area of the product is
ensured However, reduction ratig other than that
specified may be agreed to subject to mutual agreement
between the purchaser and the manufacturer

S MANUFACTURE

Any commercial process of steel making adopted by
the supplier is acceptable. It is recommended but not
essennal that this should be followed by the suitable
secondary refining

6 CHEMICAL COMPOSITION

6.1 The ladle analysis of the steel, when camed out
by the method specified in the relevant parts of 1S 228
or any other established instrumental/chemical method,
shall be as given in Table 1. In case of dispute the
procedure given in IS 228 and its relevant parts shall
be the referee method. However, where the methad is
not given in IS 228 and its relevant parts, the referee
method shall be as agreed to between the purchaser
and the manulacturer

6.2 Product Analysis

Product analysis shall be carried out on the finished
product as ong sample/cast from the standared position
as shown wm Fig } Permissible imit of vanation in
case of product analysis from the limit specified in
Table | shall be as given in Table 2

6.3 Permussible variation in case of praduct analysis
from the limits specified 1n 6.1 shali be as given 1n
Table 2.

Fig ) Locarion For TakiNGg DRILLING FOR
CHECK ANALYSIS

6.4 Incidental Elements

Elements not quoted 1n Table 1 shall not be intentionally
added 1o the steel without the agreement of the
purchaser, other than for the purpose of fimishing the
heat All reasonable precautions shall be taken to
prevent the addition from scrap or other materials used
tn hardenability, mechanical properties and
applicability.

7 SAMPLING
7.1 At least one ladle sample shall be taken per cast.

7.2 Ifrequired, the samples for product analysis shall

be prepared by forging or rolling down to 30 mm round
section,

7.2.1 In case of wire rods, the test piece size shall be
the size of wire rods.

7.2.2 Drilling shall be taken from anywhere in the
biftets or blooms.

8 FREEDOM FROM DEFECTS

8.1 The biilets, blooms and continuous cast biilets or
blooms shall be free from harmful defects, such as pipe,
lamination, segregation, inclusions and cracks.

8.1.1 Subject to agreement between the purchaser and
the manufacturer, the billets, blobms and continuous
cast billets or blooms may be supplied with suitable
surface dressing.

8.2 Ingots shail either be supplied free from harmful
segregation, piping, cracks, inclusions, discard and
dressing or supplied with suitable surface dressing only
without top and bottom discard if agreed to between
the purchaser and the manufacturer, to ensure the
requirements of freedom from defects specified in the
relevant product specifications.

9 TESTS

Ifagreed to between the purchaser and the manufacturer
the following tests may be carried out from the sample
prepared under 7.2:

a) Macro examination (IS 11371),
b} Sulphur print (IS 12037),

¢) Hardenability (IS 3848), and
d} Inclusion content (IS 4163),

10 DIMENSIONS

10.t The size and tolerance of ingots shall be subject
to agreement between the purchaser and the
manufacturer. However, the following nominal sizes
of ingots generally supplied are given below for
guidance only:

Width Across Flais, mm Length, mm
(‘Wide End Narrow End
110 76 1500
1s 90 1200
125 105 1500
150 120 1300
150 130 1500

10,2 The preferred sizes of billets shall be 50 mm,
63 mm, 71 mm, 80 mm, 90 mm, 100 mm and 125 mm.
In case of continuous cast billets, additional preferred
size shall be 130 mm.
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(Clause 6.1)
Si Grade Constituent
No.  Designacion Percent
e e —_—
C S Mn S P Cr Mo v
O (2} 3 ) 3) (6} ) (8) ®) (10)

W (2G5 01TMax 015035 030065 (040 Max Q040 Max — — —
wy 17C5 022 Max 015015 0 30-0 45 0040 Max G 040 Max -~— — -~
w)  12C8512 0 17Max 015-035 0 65-095 0080135 0 040 Max —_ — —
w) $5C6 050060 015035 040-070 0040 Max 0040 Max — — -

v)  65C6 060070 015035 030-080 0040 Max 0040 Max — — —
viy  T0C6 065075 015035 050080 0040 Max 0040 Max — —_ —
vit}  75C6 07008¢ 015035 (050080 0040Max 0040 Max — — -
vin) BOC6 075085 015035 050-080 0040 Max 0040 Max -— — -
)  98C6 090-1 05 015-038 050080 0040 Max 0040 Max — —_ -—

x} 113Cs 105-120 0 15-035 0 50-0 30 0040 Max 0040 Max —_— _ —
wu) 3887 035042 150-190 060-080 0040 Maxr 0 040 Max —_ —_ —
m) 4057 0315045 150-2 00 Q0 £0-1 00 0040 Max 0 G40 Max —_ — —
xm) 50517 045055 150-2 00 0%0-100 D040 Max 004U Max —_— — -—
xiv)  §5517 0 500 60 150-200 080-100 0040 Max 0040 Mxx _— - _—
x) 057 0.53-0 65 150-200 080-100 0040 Max 0040 Max — —_ —
xvi) 65817 060070 1350200 030-100 0040 Max 0 040 Max — - —

xvi1) 50CrdVi 0470 55 0 15-035 080-110 0035 Max 0035Max 090-120 -—_ 007012
xvin) S0CrdvV2 0454055 G 15-035 & 50-0 80 G040 Max 0040 Maxr  390-1 20 — 015025
xix) 60CrdV2 0 550 65 015-035 080-100 O0DMar 0040Max 090-120 — D15 Mm
xx) $52CrdMo2V1 048056 015040 070-110 0035Max 0035Max 090-120 015025 007012
Table 2 Permissible Limits of Variations Width Across Fiats, mm Tolerance, mm
(Clauses 6.2 and 6.3} Up to 75 £15§
Si Constituent Variation Qver the Speaified Over 75 up to and including 100 +2
No. Maximum or Under the Over 100 up to and including 160 4
Minitum Limits Over 160 £5
U (2} & )
3} Carbon 11.2 A tolerance of +150 mm shall be permitted on
2) Up to and mcluding 0 30 £0 02 the specified length of ingots, billets and blooms.
b) Over030 +) 03
n) Sihcon
) a) Up to and meluding 0 40 2003 12 BASIS FOR ORDER
) Ml;)ngan::co 49 :g gz While placing an order for ingots, billets or blooms
tv) Sulphur +0 005 covered by this standard, the purchaser should specify
v} Phosphorus +) 005 the following:
vi) Chromum 003
vit) Vanadum 0 02 -
Vlll)) Molybdenum +003 a) Stecl grade;

NOTE — Variations shall not be applicable both over and under
the specified lumits in several determinations in a heat

10.3 The sizes of blooms shal] be agreed upon between
the manufacturer and the purchaser.

10.4 The sizes other than those specified may be supptied
by agreement between the purchaser and the manufacturer.

11 TOLERANCES

11.1 In case of billets and blooms the following
tolerances shall apply:

b) Size of ingot, billet or bloom,;

¢) Size and dimensions of end product;
d) End use;

e) Tests and vest reports required; and
f) Special requirements, if any.

13 MARKING

13.1 Unless agreed otherwise, the material shall be
marked as prescribed in 13.1 and 13.2. The ends of
ingots and billets shall be painted with a suitable colour
code conforming to 1S 2049.
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13.2 Each ingot, billet and bloom shall be legibly
stamped or painted with the cast number, grade and
identity of the source of manufacture.

13.2.1 BiS Certification Marking

The material may also be marked with the Standard
Mark,

13.2.1.1 The use ofthe Standard Mark is governed by
the provisions of the Bureau of Indian Standards Act,
1986 and the Rules and Regulations made thereunder.
The details of conditions under which the litence for
the use of the Standard Mark may be granted to
manufacturers or producers may be obtained from the
Bureau of Indian Standards.
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