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BRIGHT STEEL BARS AND SECTIONS (STANDARD QUALITY)

1 GENERAL:

This specification governs the quality requirements of Bright Steel Bars and Sections of standard quality,
such as I-beams and equal angles required in very small sections.

2 APPLICATION:

Bars are used in the manufacture of threaded and machined components for general engineering
purposes. Sections are used as stator spacer plate vents in generators.

3 CONDITION OF DELIVERY:

3.1 Round Bars - Class 4, surface quality.
Up to 50 mm diameter - Cold drawn.

Above 50mm diameter - Cold drawn or Hot rolled, turned and polished

3.2 Rectangular/Square/Hexagonal Bars - Class 3, surface quality.
All sizes - Cold drawn.

3.3  Sections - Class 4, surface quality.
All sizes - Cold drawn

3.4 Bars and sections shall be straight, with their ends sheared, square and true and shall have a
smooth surface.

3.5 The bars and sections shall be given a clear temporary rust preventive (TRP) coating to avoid
corrosion during transit and storage.

Black TRP coating is not acceptable.

COPYRIGHT AND CONFIDENTIAL
The Information on this document is the property of BHARAT HEAVY ELECTRICALS LIMITED.

It must not be used directly or indirectly in any way detrimental to the Interest of the company.

Clear TRP used shall be free from pungent smell.

The following clear TRP's are suggested:

Q

) Servo RP 150 - M/s Indian Qil Corporation

) HE - 1612 - M/s. BHEL, Bhopal

) Rustilo DW-901 - M/s. Indrol Lubricants and Specialties Ltd.
)

)

o O T

Rustpro Special - M/s. Tide water oil co.

D

Any other clear TRP conforming to IS: 1154
4 COMPLIANCE WITH NATIONAL STANDARDS:

The material shall comply with the requirements of the following National standards and also meet the
requirements of this specification.

IS: 9550-2001 : Bright steel bars
Revisions: APPROVED:
INTERPLANT MATERIAL RATIONALISATION
Cl 27.2.d of MOM of MRC-S&GPS COMMITTEE — MRC(S&GPS)
~| Rev No.07 Amd No. Reaffirmed Prepared Issued Dt. of 1st Issue
§ Dt:15-06-2005 Dt: Year-2019 W1 HEP, Bhopal Corp.R&D |September 1976
[a sy
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5 DIMENSIONS AND TOLERANCES:

5.1 Sizes:
Bars shall be supplied to the dimensions specified in BHEL order.

5.2 Tolerances:
5.2.1 Rectangular/Square/Hexagonal/Flat Bars:
Unless otherwise specified, tolerances on dimensions shall be as follows:

For drawn round bars and turned bars h10 to table 2 of 1S:9550

For hexagonal and square drawn bars upto and including 80mm h11 and above 80mm h12 according to
table 2 of 1S:9550

For drawn flats in accordance with table 3 and 4 of 1S:9550
For ground products in accordance with table 1 and 2 of 1S:9550

5.2.2 Sections:
As specified in BHEL order/drawing.

5.3 Length:

Bar and sections shall be supplied in lengths of 2.5 to 4.5 meters with maximum 10% of shorts of not
less than 1.5 meters.

5.4  Straightness:

Unless otherwise agreed to, the permissible deviation shall not exceed 1.5mm in any one meter length.
Bars and sections shall be free from twists and bends.

6 MATERIAL:

The rolled bars used for purpose of producing the bright bars shall be such, so as to ensure freedom
from segregation, piping and other harmful defects.

7 MANUFACTURE:

Steel shall be manufactured by the open-hearth, electric, basic oxygen or a combination of these
processes.

8 FREEDOM FROM DEFECTS:

All finished steel bars and section shall be sound and free from internal and surface defects. They shall
be bright and clean.

9 SURFACE CONDITION:

9.1 Round Bars and Sections:

Shall be entirely free from cracks and other surface defects.

9.2 Rectangular/Square/Hexagonal Bar-Type '3' Finish:
Shall comply with I1S: 9550, Class 3 of table 5.

10 CHEMICAL COMPOSITION:

The melt analysis of steel and the permissible variation in the composition of the material form the melt
analysis shall be as follows:
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Element Melt analysis Permissible variation

percent, max percent

Carbon 0.25 +0.02

Sulphur 0.040 + 0.005

Phosphorus  0.040 + 0.005

11 TEST SAMPLES:

One sample for chemical and tensile test shall be selected from finished steel for every 20,000 kg or part
thereof, with a minimum one per heat.

12 MECHANICAL PROPERTIES:
When tested in accordance with 1S:1608, the test pieces shall show the following properties:

12.1 Rectangular/Square/Hexagonal/Section - Cold Drawn:
Tensile Strength : 440 N/mm?2, min
Elongation on 5.65,/S, gauge length :8 - 20%

12.2 Round Bars:
12.2.1 Bars upto 50mm Diameter — Cold Drawn

Tensile Strength : 440 N/mm?2, min
Elongation on 5.65,/S, gauge length : 8 — 20%

12.2.2 Bars above 50mm Diameter:

Cold drawn or hot rolled, turned and polished.

Hot rolled, turned

Property and polished Cold drawn
Tensile strength, min. Y 410 N/mm?2 440 N/mm?2
. OR
23%, min 8-20%

Elongation on 5.65,/S, gauge length

13 TEST CERTIFICATES:

Three copies of test certificates shall be supplied, unless otherwise stated on the order.

In addition, to the above, the supplier shall ensure to enclose one copy of the test certificate along with
their despatch documents to facilitate quick clearance of the material.

The test certificate shall bear the following information:

AA10112; Rev. No. 07 :

BHEL order No,

Supplier's Reference:

Name

Identification No.

Melt No.

Results of Tests:

Dimensional inspection.

Results of Chemical analysis and mechanical tests.
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14 PACKING AND MARKING

The material shall be suitably packed in bundles — polythene wrapped to prevent sagging, corrosion and
damage during transit. A suitable clear temporary rust preventive shall be applied all the bars as per
clause 3.5 above and finally dispatched in wooden boxes.

Each bar over 50mm shall be stamped at one end with '"AA10112". Bars 50mm and below shall be bundle
together and tied with wire at 3 to 4 places along the length of the bar.

A metal label shall be securely attached to each bundle and shall bear the following information:

AA10112: BRIGHT STEEL BARS AND SECTIONS (STANDARD QUALITY)
BHEL Order No.

Consignment/ldentification No.

Melt No.

Size and Weight.

Supplier's Name.

15 REFERRED STANDARDS (Latest Publications Including Amendments):
1) 1S: 1154 2) 1S:1608 3) 1S:9550
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HOT ROLLED CARBON STEEL SHEET (330 N/mm? Tensile)
1.0 GENERAL:
This specification governs the quality requirements of Hot Rolled Carbon Steel Sheet of
thickness of 2.5 mm to 4.0 mm (both inclusive).
- 12.0 APPLICATION:
g
E § Suitable for cold forming / drawing / fabrication by welding.
=
= 8
2 213.0 CONDITION OF DELIVERY:
<&
E - Sheets shall be supplied in hot rolled, decaled and oiled condition. Imported sheets shall
c:> % be supplied in straight lengths. The edges shall be flattened and sheared. Mill edges are
= ﬁ not acceptable. Sheets shall be free from waviness and shall have a uniformly dull (matt)
s finish.
< 8
é =i 0il used for rust prevention should be free from pungent smell. The following oils are
gg g suggested:
=~ g
= = 3 a) SERVO RP 125 of M/s. IOC.
St 3 b) RUSTOP 387/388 of M/s. HPC
= ; c¢) Bharat TCPF of M/s. Bharat Petroleum
E - d) Any other TRP conforming to IS : 1154
T A
E = S 4.0 COMPLIANCE WITH NATIONAL STANDARDS:
> A g
§ g A The material shall comply with the requirements of the following National standards
E ;; and also meet the requirements of this specification.
E é IS: 5986 — 2011, Gr.: 205: Hot rolled steel flat products for structural forming and
23 flanging purposes - Specification.
53
‘é g 5.0 DIMENSIONS AND TOLERANCES:
=]
2 é 5.1 Sizes:
é = Hot rolled carbon steel sheets shall be supplied to the dimensions in BHEL order.
5.2 Tolerances:
The tolerances on sheets shall comply with the following:
5.2.1 Thickness (IS: 1852):
Thickness, mm Tolerance, mm
2.50 +0.20
3.15 +0.22
4.0 +0.25
Revisions: APPROVED:
As per C1.N0.38.1 of MOM of MRC— S&GPS INTERPLANT MATERIAL RATIONALISATION
COMMITTEE — MRC(S&GPS)
Rev No.07 Amd No. Reaffirmed Prepared Issued Dt. of 1st Issue
Dt:22-02-2014 | Dt: Year: 45 HEP, Bhopal Corp.R&D July, 1976
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5.2.2 Width (IS: 1852):

Width, mm Tolerance, mm

+ 6 mm

Upto & incld. 1250 mm
-0 mm

+ 0.5 percent

Over 1250 mm & upto and incld.1550 mm
- 0.0 percent

+ 0.6 percent

Over 1550 mm - 0.0 percent

5.2.3 Length (Continuous mill) IS: 1852:

Length, mm Tolerance, mm

+ 25 mm
- 00 mm

Upto & incld. 2500 mm

N ) }
Over 2500 mm 1 percent subject to a maximum of 70 mm

- 0 percent
5.2.4 Flatness (for cut lengths):
Thickness, mm Width, mm Flatness tolerance, mm
Upto & incld. 1200 15
From 2.5 to 4.0 | Over 1200 & upto incld. 1500 20
Over 1500 25

5.2.5 Edge camber IS: 5986:

The edge camber (i.e. lateral departure of the edge of the material from a straight line
forming a chord) of sheets in cut lengths and coil shall not exceed the following values:

5.2.5.1 For Cut Lengths:

Length in meters Tolerance, mm
Over Upto & incld.
1.25 5
1.25 1.80
1.80 2.50
2.50 3.15 10
3.15 3.55 12
3.55 4.00 16
4.00 5.00 19

5.2.5.2 For Coils:
25 mm in any 5000 mm length.

46

File No. HEP-SCROSWM(Misc)/98/2026-HEP-SWM20900 (Computer No. 301762)
Generated from eOffice by Pradeep Kumar Agrawal , ENGINEER(PKA)-MWX35702-HEP, ENGINEER, HEP-HEAVY ELECTRICALS PLANT (HEP) on 05/05/2026 01:29 pm



2012623/2026/HEP-SWM20900

CORPORATE PURCHASING [ —
SPECIFICATION CAGE S ofF

6.0 MANUFACTURE:
Process of manufacture is left to the discretion of the manufacturer except Bessemer
process.
Material shall be manufactured from semi killed or killed steel.

7.0 FREEDON FROM DEFECTS:
The sheets shall be free from harmful defects, twists, buckle, rust, scale and waviness and
shall be reasonably smooth, flat and square.

8.0 CHEMICAL COMPOSITION:
The melt analysis of steel and the permissible variation in the composition of the material
from the melt analysis shall be as follows:
Element Melt analysis, percent, max. Permissible variation, percent, max.
Carbon 0.15 0.03
Manganese 0.80 0.05
Sulphur 0.040 0.005
Phosphorus 0.040 0.005

9.0 TEST SAMPLES:

9.1 Tensile Test:
One sample shall be taken per thickness per consignment from each melt.
As far as possible test pieces shall be cut transverse to the direction of rolling and shall be
of full thickness of the sheet rolled.

9.2 Bend Test:
One sample shall be taken per thickness per consignment from each melt.
Bend test pieces shall be cut so that the axis of the bend is parallel to the direction of rolling
viz. transverse.
Note: When more than one thickness is rolled from the same melt, one additional test

piece for each thickness shall be taken.

10.0 MECHANICAL PROPERTIES:

10.1 Bend:
When tested in accordance with IS: 1599, the test pieces shall be capable of being bent
cold through 180° close. The outer convex surface of the test piece shall be free from
cracks.

10.2 Tensile:
When tested as per IS: 1608, the test pieces shall show the following properties:
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Tensile strength : 330 — 440 N/mm?
Yield strength : 205 N/mm2, min.
Elongation:
For sheets up to & Incl. 3 mm, thick : 20 %, minimum on 80 mm gauge length
For sheets above 3 mm, thick : 28 %, minimum in 5.65 VSo gauge length

11.0 HARDNESS (VICKERS):

When tested in accordance with IS: 1501, the material shall show a Vickers hardness in
the range of 100 — 140 HV.

Note: Hardness test shall be conducted only when tensile test cannot be performed.

12.0 TEST CERTIFICATES:

Unless otherwise specified, three copies of test certificates shall be supplied.

In addition, the supplier shall ensure to enclose one copy of the test certificate along with
their dispatch documents to facilitate quick clearance of the material.

The test certificate shall bear the following information:

AA10113, Rev 07: HOT ROLLED CARBON STEEL SHEET (330 N/mm? Tensile)
BHEL Order No,

Supplier’s name,

Identification No

Melt No,

Process of manufacture

Details of pickling, descaling and oiling

Results of dimensional inspection

Results of Chemical analysis and Mechanical tests,

Note: Material procured, supplied and certified as AA10113 / IS: 5986, Gr.:205 and comply
with the requirements of this specification is acceptable.

13.0 PACKING AND MARKING:

Steel sheets shall be supplied in bundles and shall be suitably packed in bundles to
prevent corrosion and damage during transit.

The recommended packing for imported material shall be as shown below.

JTOP STEEL SHEET WRAPPING
WATER-PROOF PAPER LINING KBUNDLE OF SHEETS

N

_,'_ et] ln- g‘“!_ g H 3 = r - -

4 _j; == ¥ i

i‘? AT IR AL AL ,.-4-‘_5 '_)‘_h“‘_, A ,"’_s

1SS SII SIS LSS S IIIS
N )
— PN

WOODEN BATTEN STEEL HOOP i
BOTTOM STEEL SHEET
WRAPPING

SECTIONAL FRONT VIEW SECTIONAL SIDE VIEW
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Note:
a) Water proof paper lining shall be preferably Volatile Corrosion Inhibitor (V.C.I.) Coated Paper
with an additional polythene (100 micron) enveloped.
b) Approximate weight of each bundle shall be 2 to 3 tonnes. Bundle weighing 2 metric tonnes is
however preferred.
A metal label shall be securely attached to each bundle and shall bear the following
information:
AA10113:HOT ROLLED CARBON STEEL SHEET (330 N/mm? Tensile)
BHEL Order No,
Supplier’s Name & Identification No,
Size & Thickness of sheets
Weight
14.0 REFERRED STANDARDS (Latest publications including amendments):
1) IS: 1154 2) IS: 1501 3) IS: 1852 4) IS: 1599 5) IS: 1608
49
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COLD ROLLED CARBON STEEL SHEET, ANNEALED - DRAWING
1.0 GENERAL:
This specification governs the quality requirements of Cold Rolled Carbon Steel Sheet/Cail of
drawing quality, Annealed and skin passed condition. Sheets having thickness of 0.40 to 3.15 mm
A (both inclusive) and widths upto 1250 mm are covered in this specification.
w .
Eg 2.0 APPLICATION:
=g
§ § Suitable for Drawing/ Welding..
< S
5 5 3.0 CONDITION OF DELIVERY:
58
@ g Sheets/Coils : 0.40 mm to 3.15 mm thick, cold rolled, descaled and oiled sheet/coil shall be
f 2 supplied in fully annealed and skin passed condition. The size, weight and packing of the
3 % ° coils/sheets shall be as agreed to between the manufacturer and BHEL for indigenous material.
E T g For imported material, it shall comply with clause 14.0.
|_
é ;ﬁ( -h% Sheets shall be supplied in straight lengths or in coils as specified in BHEL order.
§ 5 § Sheets shall be flat and the edges cleanly sheared and truly squared to the specified dimensions.
S "§, = Oilsused for rust prevention shall be free from pungent smell. The following oils are suggested :
<
L %i a SERVO RP 125 of M/s. I0C.
) [@ =1
z 2 2 b) RUSTOP 387/388 of M/s. HPC
o
§ £ g ¢) Bharat TCPF of M/s. Bharat Petroleum
£
g g d) Any other TRP conforming to IS : 1154
O =
£ % Sheets shall have a matt surface finish and best surface appearance.
c
o S
g § 4.0 COMPLIANCE WITH NATIONAL STANDARDS:
o
E c
5 B
% = 4.1 Material shall comply with the requirements of 1S:513-1994,
lé_’ = Gr:D-Drawing, Temper: SP-Annealed & Skin passed,;
Quiality; killed/semi killed; Surface type - Best;
Surface finish : Matt.
L APPROVED :
Revisions: INTERPLANT MATERIAL RATIONALISATION
Cl. 27.6.8 OF MOM OF MRC-S& GPS COMMITTEE-MRC (S& GPS)
Rev. No. 09 Amd.No. Reaffirmed Prepared | ssued Dt. of 1st | ssue
Dt: 15.06.2005 | Dt : Year : BHOPAL Corp.R&D | JULY, 1976
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4.2 Material offered to DIN 1623-1983, Part 1, Gr : RRSt-13.03, (Material No. 1.0347) Surface
appearance: Best surface - 05, Surface finish : Matt ‘m’, is also acceptable.
4.3 The tolerance on dimensions shall comply with DIN : 1541.
5.0 DIMENSIONS AND TOLERANCES:
51 Sizes:
Cold rolled carbon steel sheets/cails shall be supplied to the dimensions specified in BHEL order.
5.2 Tolerances:
The tolerances on sheets and coils shall comply with IS : 513 as detailed below:
521 Thickness:
Tolerances on thickness of sheets
Nominal thickness, mm Tolerancefor nominal widths
upto 1250 mm
- 0.40 +0.04
Above 0.40 up to 0.60 +0.05
Above 0.60 up to 0.80 +0.06
Above 0.80 up to 1.00 +0.08
Above 1.00 up to 1.25 +0.09
Above 1.25 up to 1.60 +0.11
Above 1.60 up to 2.00 +0.12
Above 2.00 up to 2.50 +0.14
Above 2.50 up to 3.15 +0.16
522  Width:
Width Tolerance
Upto & Incl. 1250 mm + 7 mm
-0
Above 1250 mm + 10 mm
- 0
523 Length:
Up to and incld. 2000 mm +15mm
-0
Over 2000 mm + 0.75 percent of length
-0
51
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524

525

6.0

7.0

8.0

9.0

10.0

Camber:

Camber is the greatest deviation of a side edge from a straight line, the measurement being taken on
the concave side with a straight line. Camber tolerances are as specified below:

Coils- 20 mm in any 5000 mm length

Cut lengths - 0.4% x length.

Out-of Square Tolerance (for cut lengths) :
1 percent of the width.

(Out-of sguarenessis the greatest deviation of an edge from a straight line drawn at aright-angle to the
other edge of the sheet, touching one corner and extending to the opposite edge).

MANUFACTURE :

Stedl shall be manufactured by open-hearth, eectric, basic oxygen or a combination of these
processes.

Material shall be manufactured from semi killed/killed steel, preferably aluminum killed.
Rimmed steel is not acceptable.

FINISH:

Material shall have a medium or dull finish. Pores, roll marks or scratches which do not impair
uniform appearance of the finished product are permissible. The sheets shall be free from waviness
and the surface shall be ideal for spray painting.

HEAT TREATMENT :
Sheets and coils shall be fully annealed and skin passed.
FREEDOM FROM DEFECTS:

The material shall be free from harmful defects such as scale, rust, blisters, laminations, pitting,
cracked edges, etc.

CHEMICAL COMPOSITION :

The melt analysis of steel and the permissible variation in the composition of the material from the
melt analysis shall be asfollows:

Element Melt analysis, Permissible variation
per cent, max. per cent, max.
Carbon 0.12 0.02
Manganese 0.50 0.03
Sulphur 0.040 0.005
Phosphorus 0.040 0.005
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11.0 TEST SAMPLES:
One bend test and hardness test shall be carried out from each lot of 5,000 kg of material or part
thereof, per melt per consignment.
Where material of more than one thickness are rolled from the same melt, one additional bend test
shall be made for each thickness.
Test pieces shall be cut so that the axis of the bend is paralel to the direction of rolling, viz.,
transverse direction.
12.0 MECHANICAL PROPERTIES:
12.1 Bend Test :
The test piece shall be capable of being bent cold through 180° close without showing sign of cracks
or fracture on the outer convex surface.
Bend test shall be carried out in accordance with 1S : 1599.
12.2 Hardness (VICKERS) :
When tested as per IS : 1501, the test pieces shall show a Vickers hardness as given below:
Upto & Incl. 1.25 mm, thick : 115 HV, max.
Above 1.25 mm, thick : 125 HV, max.
13.0 TEST CERTIFICATES:
Unless otherwise specified, three copies of test certificates shall be supplied.
In addition, the supplier shall ensure to enclose one copy of the test certificate along with their
dispatch documents to facilitate quick clearance of the material.
The test certificate shall bear the following information:
AA 101 15, Rev 09/1S:513 Gr:D/DIN 1623 Gr: RRSt 13.03 m,
BHEL Order No,
Melt No,
Size and Quantity,
Results of Chemical analysis and Mechanical tests,
Supplier's name,
Identification No
TC No,
Signature of Competent authority, etc..
14.0 PACKING :
14.1 Packing:
Sheets and Coils shall be suitably packed in bundles to prevent corrosion and damage during transit.
Recommended packing for imported material shall be as shown below. However, other methods of
packing is also acceptableif prior agreement of BHEL is obtained in writing by the manufacturer.
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a)

b)

14.3

a)

b)

d)

rOP STEEL SHEET WRAPPING
{{%TEB*P ROOF PAPER LINING BUNDLE QF SHEETS
¥ : :
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AATARRAN

s
I
N

WOQODEN BATTEN STEEL BOOP :
BOTTOM STEEL SHEE
WRAPPING

SECTIONAL FRONT VIEW SECTIONAL SIDE VIEW

DETAILS OF PACKING FOR MAGNETIC STEEL SHEET

Note:

Water proof paper lining shall be preferably Volatile Corrosion Inhibitor (V.C.l.) Coated Paper with
an additional polythene (100 micron) envel oped.

Approximate weight of each bundle shall be 2 to 3 tonnes. Bundle weighing 2 metric tonnes is
however preferred.

Cails:

The material shall be supplied in coils of continuous strip. The nominal weight of each coil shall be
1800 - 2000 kg.

The nominal internal diameter of coil shall be 500 mm.
Sheet shall be protected to prevent damage and rusting during transit.
Sheet shall be vertically packed according to the instructions and drawings given below:

An annular protection board shall be placed at either end of the coil.

The coail should then be wrapped with waterproof anti-rust proof paper by lapping axialy all around
the circumference.

The coil shall then be covered by polythylene sheet or anti-rust waterproof paper and the ends sealed
properly.

A galvanized sheet shall be wrapped on the outside of the coil and the top and bottom of the coails.
Care shall be taken to ensure that the ends of the top and bottom of the coils extend sufficiently over
the inside diameter of the coil.
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Protection Board -

Galvanized Sheel

Rust Proof Paper

S!éel Band

Polyethylene Film

Shippi'ng Mark

Hardwood Platform

Steel Aagle

o < T | ——Steet Ring S
Gat’vanizaé Sheet i E ! 508 mm- { ; SR

Protection Board E n 3

Polyethylene Film

Rust Prool Paper "7
Coil E

Hardwood Planks

L e T T U

P Y SRR N

H

Proteclion Board

€) A galvanized sheet shall be wrapped on the inside of the coil. Care shall be taken that it overlaps
sufficiently over the ends of the sheet mentioned in (d) above.

f) Steel  ring made from thick angle sheets shall be placed on therim of theinner diameter at both
ends of the coil. Therings shall be held at either ends at four points by steel bands.

0) The coil should then be mounted on wooden skids held together by steel bands. Wooden skids must
have cutouts to house the steel bands for tight fit and to avoid slippage.

h) The packing shall ensure that there is no seepage of moisture and the coils reach BHEL in
completely rust free condition. It shall be strong enough to withstand handling.

i) Caoils shall be sufficiently tight-wound to prevent collapse to an extent that would preclude their
being mounted on a mandrel appropriate to the ordered internal diameter.

i) Each package should indicate the , Sling Position, for lifting without damage. It is preferable to fix a

suitable size of, ‘Sheet Steel Angle’, at the position where the Sling Rope is to be fitted to avoid
dlippage/damage/breakage of the wooden skid at four places.
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150 MARKING:

A metal label shall be securely attached to each bundle and shall bear the following information :

AA 101 15
BHEL Order No,
Supplier's Name and Identification No,

Melt No,
Size and Weight.

16.0 REFERRED STANDARDS (Latest Publications|ncluding Amendments) :
1. 1S:513 2.1S: 1154 3.1S: 1501

4.1S: 1599 5. DIN : 1541 6. DIN : 1623, Part 1

GENERAL INFORMATION FOR CALCULATION
(NOT TO FORM ACCEPTANCE CRITERION)

Tensile strength : 270 - 410 N/mn?
Yield strength : 280 N/mm?, max.
Elongation on 5.65 VSo ; 23 percent, min.
gauge length
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SPRING STEEL STRIP AND PLATE - ANNEALED
1.0 GENERAL:
This specification governs the quality requirements of Spring steel strip and plate, annealed.
[a]
= = | 20 APPLICATION:
S
- % For manufacture of springs.
" o
=1 o
5= 3.0 CONDITION OF DELIVERY:
E o
|_
Q % Strips (upto 5mm thick) . Cold rolled, annealed with polished surface.
o £
. Z £ Plates (above 5mm thick) : Hot rolled, annealed.
o
<fz
E E % Mill edges are not acceptable.
W e
Qg <
g % k) 4.0 COMPLIANCE WITH NATIONAL STANDARDS:
Om g
8 5 i The material shall comply with the requirements of the following National standard and also
Zg® meet the requirements of this specification.
I E_Z’ . .
gé’ § For strips:
% o2 IS : 2507 - 1975 : Cold rolled steel strips for springs
O g 5 Gr: 6 ( 80C6), annealed
g § For plates:
-E ; BS 1449, sec 1.15-1991  : Steel plates, sheet and strips
5 > Gr.:CS 80, annealed
&2
B8 50  DIMENSIONS AND TOLERANCES :
58
EE 5.1 Sizes:
[
e
= Material shall be supplied to the dimensions as specified in BHE L order.
BHEL order shall clearly state, whether the strip shall be supplied in coils or in straight
lengths.
L APPROVED:
Revisions INTERPLANT MATERIAL RATIONALISATION
Cl. 26.6.23 of MOM of MRC-S& GPS COMMITTEE-MRC (S& GPS)
Rev. No. 04 Amd.No. Reaffirmed Prepared | ssued Dt. of 1st | ssue
Dt: 15.01.2004 | Dt : Year: 2013 BHOPAL Corp.R&D AUGUST, 1976
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5.2 Tolerances:
5.2.1 Thickness:

Tolerances on thickness of material shall be as specified below. The thickness of the material
shall be measured at a position not less than 10 percent of the ordered width from the edge
for widths the position of measurement of thickness higher widths the position of
measurement of thickness shall be not less than 10mm from the edge. The variation in
thickness of material across the width shall not exceed half the total tolerances given in

table -2 of 1S:2507 (Refer: Tablel - Annexure).

5.2.1.1 Tolerance on Thickness:
Strips (For thickness upto and including 5mm) :
Shall comply with Table-2 of 1S:2507. (Refer: Table 1 - Annexure).

5.2.1.2 Plate (for thickness over 5mm upto and including 10mm):
Shall be £ 5% of the thickness of the plate.

5.2.2 Width:
Shall comply with Table-3 of 1S:2507. (Refer Table-2, Annexure).

5.2.3 Flatness (for cut lengths ) of strip:

Material when supplied shall be reasonably flat. When a 5 metre length of strip is allowed to lie
on a flat surface by its own weight, no part of the strip shall lift more than 5 mm from the flat
surface. For this purpose, rise should be measured from the flat surface. For this purpose, rise
should be measured from the surface nearer to the flat surface.

5.2.4 Edge camber of strip:
Edge camber (that is, lateral departure of the edge of the material from straight line forming a
chord ) shall not exceed the tolerances given in Table—4 of 1S:2507. (Ref.Table 3—Annexure).

6.0 MANUFACTURE:

Steel shall be manufactured by the open-hearth, electric, basic oxygen or a combination of
these processes. If any other process is employed, prior approval of BHEL shall be obtained.

The material shall be manufactured from killed steel.
7.0 FREEDOM FOR DEFECTS :
Steel shall be free from defects such as scale, rust, blisters, laminations, cracked edges, etc.

Decarburisation shall not exceed 3 percent at any point of the material.
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8.0 CHEMICAL COMPOSITION :

The melt analysis of steel and permissible variation in the product analysis from the melt
analysis shall be as follows:

Element Melt analysis, percent. Permissible variation, percent, max
Min Max

Carbon 0.75 0.85 +0.03

Silicon 0.10 0.35 + 0.03

Manganese 0.50 0.80 + 0.04

Sulphur - 0.050 + 0.005

Phosphorus -- 0.050 + 0.005

9.0 TEST SAMPLES:
One sample product shall be taken from each melt for chemical analysis.

For mechanical tests, selection and preparation of samples and test pieces shall be in
accordance with 1S:3711. Test pieces shall be taken in the rolling direction.

10.0 MECHANICAL PROPERTIES :

When tested in accordance with 1S:1501, the material shall show a Vickers hardness of
220 HV, max.

11.0 RESPONSE TO HEAT TREATMENT:

Material shall be capable of responding to the heat treatment specified below and must
achieve a Vickers hardness ion the range of 350 — 425 HV.

Harden in oil from a temperature of 780 — 810° C.
Temper at a suitable temperature between 430 - 510°C .

12.0 TEST CERTIFICATES :

Three copies of test certificates shall be supplied, unless otherwise stated on the order.
In addition, to the above, the supplier shall ensure to enclose one copy of the test certificate
along with their despatch documents to facilitate quick clearance of the material.

The test certificate shall bear the following information:

AA 103 04, Rev. No. 04: Spring steel strip and plate, annealed
BHEL order No,

Supplier's Reference :

Name

Identification No.

Melt No.

Results of Tests :
Dimensional inspection
Results of Chemical and Mechanical tests.
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13.0 PROTECTIVE COATING
The material shall be adequately coated with rust preventive oil/compound.

14.0 PACKING AND MARKING :

Strips shall be supplied in coils or in bundles of cut lengths, as specified in the order, in
packages each weighing not more than 3,000 kg.

Material shall be packed in water proof-paper of polythene lined hessian cloth and securely
tied round with hoop iron and with wooden battens underneath to prevent the material from
corrosion and damage during transit.

Plates upto 10mm thick, each pile ( preferably of 16 plates) shall be marked with the following:

A metal label shall be securely attached to each bundle/package and shall be marked with
Melt No., AA 103 04; BHEL order No.; Suppliers name/ldentification No.; size; weight; etc. on
any one corner and encircled with the paint preferably of white colour.

15.0 REFERRED STANDARDS (Latest Publications Including Amendments):
1.1S: 1501 2.1S: 2507 3. 1S:3711 4. BS:1449, Sec. 1.15
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THICKNESS® TOLERANCE FOR WIDTHS, mm
v

Up to and Above 100 Above 125 Abova 250 Abova 400

Tim Incliuding Up to and Up to and 'FP to ?nd Up to and

100 including including including  including

: 125 250 400 650
0.10 1+0.01 +0.01 - - -
0.15% +0.01 +0.01 +0.02 +0.02 +0.02
, Ry, P ]

0.20 +0.02 +0.02 +0.02 +0.02 +0.03
0.25 +0.02 +0.02 +0.02 +0.03 +0.03
0.30 +0.02 +0.02 +0.03 +0.03 +0.03
0,40 +0,02 +0.03 +0.03 +0.03 +0.04
0.50 +0.,03 +0.03 +0.03 +0.,04 +0.04
0,60 +0.03 +0.03 +0.04 +0.04 +0.05
L.00 +0.04 +0.04 +0.05 +0.086 +0.06
1.25 +0.04 +0.05 +0.06 +0.06 +0.07
1.50 +0.05 +0.05 +0.06 +0.07 +0.08
1.80 +0.08 +0.06 +0.07 +0.0B +0.08
2,00 +0.06 +0.06 +0.07 +0.08 +0.09
2.50 +0.06 +0.07 +0.08 +0.08 +0.10
3.00 +0 .07 +0.08 +0, 0% +0.10 +0.11
3.85 +0 .08 +0. 0% +0.10 +0.11 +0.12
4.00 +0.08 +0.0% +0.11 +0.12 +0.13
5.00 +0 .09 +i. 10 +0.13 +0.14 +0.15

* When intermediate thicknesses are gapecified, the tolerance of
the next larger thickness step is applicable.
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TABLE-2 (Cl: 5.2.2} .
1
JOLERANCES ON WIDTH
NOMINAL TOLERANCE ON NOMINAL WIDTH, mnm
THICKNESS,
Up to Above Above  Above Above  Above Above
mm and 100 Up 125 Up 250 Up 320 Up 400 Up 500 Up
Includ- to and to and to and to and to and to and
ing 100 Ipclud- Includ= Includ- includ- Includ- Includ-
ing 125 ing 250 ing 320 ing 400 ing 500 ing 600
0.10 to 5.0 +1.5 +1.6 +2.2 +2.5 +3.3 +4.4 +6
For Sheared Edges:
0,10 to 0.6 +0.15 +0.2 F+0.25 +0,3 +0.4 +0.5 +0.6
.61 to 1.0 0.2 +0.25 +0.3 +0.35 +0.45 +0.55 +0.65
1.01 to 2.0 +0.25 +0.3 +0.4 0.5 +0.6 +0.7 +0.8
2.01 to 3.0 +0.3 +0.4 +0.5 +0.6 +0.7 +0.B5 +1.0
Above 3 S5uject tao agreement
TABLE - 3 (Cli 5,2.4.)
TOLERANCES ON EDGE CAMBER
SPECIFIED WIDTE, SPECIFIED THICEKESS, MAXIMUM TOLERANCE ON EDGE
™mn mm CAMBER IN ANY 2000mm LENGTH,
iakas]
Oover Up to and over Up to and Cold-Rolled Hardened and
Including Including Unhardened Tenmpered
- 50 - 2 10 2
- 50 2 - 13 3
50 250 - 2 6.5 2
5 250 2 - i3 3
250 G00 - 2 6.5 2
250 c00 prd - L3 3
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HOT FINISHED / COLD DRAWN SEAMLESS CARBON STEEL
TUBES FOR HIGH TEMPERATURE SERVICE

ORDERING DESCRIPTION FOR ASME SA192

1.0 GENERAL

The tubes shall conform to the latest version for ASME SA192 and comply with the
following additional requirements.

2.0 APPLICATION

For high temperature service at stress levels and temperatures allowed by ASME Boiler
& Pressure Vessel Code, Section I & Indian Boiler Regulations.

3.0 HYDROSTATIC TEST /NDT
Each length of tube shall be subjected to Hydrostatic test as per ASME SA 450.
As an alternative to the Hydrostatic test, each length of tube shall be subjected to NDT as

given below:

a) For thickness up to 3.6mm, inclusive, Eddy current test as per ASME SE309 or for
Thickness up to 12mm, inclusive, Flux leakage test as per ASME SE570.

or

b) Ultrasonic test as per ASME SE213.

COPYRIGHT AND CONFIDENTIAL
The Information on this document is the property of BHARAT HEAVY ELECTRICALS LIMITED.

Norms of acceptance shall be as specified in the respective standards mentioned
above.

4.0 INSPECTION AT SUPPLIER'S WORKS

BHEL's representative shall have free access at all times to all parts of the manufacture's
works, until the work on the contract of BHEL is being performed. The manufacturer

It must not be used directly or indirectly in any way detrimental to the Interest of the company.

shall offer BHEL's representative all reasonable facilities, without charge, to satisfy the
latter that the material is being furnished in accordance with the specification.

5.0 REPAIR

5.1 Repair involving fusion welding is prohibited.

5.2 When defects are repaired by mechanical means, the wall thickness requirements shall be
met with and the surfaces shall be smoothly dressed up without any sharp edges.

Revisions: APPROVED:
) INTERPLANT MATERIAL RATIONALISATION
Cl: 28.2.3 of MOM of MRC — FCF+HTM COMMITTEE — MRC(FCF+HTM)

Rev No.05 Amd No. Reaffirmed Prepared
Dt:01-01-2004 | Dt: Year:2014 |63 HPBP, Trichy

Issued Dt. of 1%t Issue
Corp.R&D June, 1978
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6.0 CERTIFICATION

Test certificate shall be provided as per IBR FORM-III E issued by WELL KNOWN
TUBE MAKER who is recognised by Central Boiler Board. Copy of certification of
recognition as Well Known Tube Maker in FORM XVI - F shall also be enclosed along
with the test certificate.

7.0 PACKING AND MARKING
As per BHEL Corporate Standard AA0490001.

8.0 REJECTION AND REPLACEMENT

If each length of tube does not comply with the requirements of this specification during
receipt inspection at BHEL or if any defect is found during further processing of pipes
BHEL reserves the right to reject the whole consignment and the supplier shall replace
the material free of cost. The rejected material shall be taken back by the supplier after
fulfilling the commercial terms and conditions.
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1.0

2.0

3.0

4.0

5.0
5.1

5.2

It must not be used directly or Indirectly in any way detrimental to the Interest of the company.

5.2.1

The Information on this document is the property of BHARAT HEAVY ELECTRICALS LIMITED

5.2.2

STAINLESS STEEL BARS (MARTENSITIC) Gr:X 20 Cr 13,
HARDENED AND TEMPERED

GENERAL :

This specification governs the quality requirements of Stainless Steel Bars (Martensitic),
Hardened and Tempered.

APPLICATION :

For general engineering purposes involving stresses under corrosive conditions.

CONDITION OF DELIVERY :

Hot rolled and hardened and tempered.

For size above 100 mm, forgings in H&T condition are also acceptable.
Bars shall be supplied in the descaled condition.

The ends of bars shall be square and true.

The bars shall be supplied in straight lengths without twists and bends.
COMPLIANCE WITH NATIONAL STANDARDS :

The material shall comply with the requirements of the following National standard and also
meet the requirements of this specification.

EN 10088-3, Gr. X 20 Cr 13
Hardened and Tempered

DIMENSIONS AND TOLERANCES :

: General Purpose Semifinished Products, Bars,
Rods and Sections

Sizes: The bars shall be supplied to the dimensions specified in BHEL order.

Tolerances:
For Forged bars: The tolerances shall be + 8 mm - 0 mm.
Tolerances on rolled bars shall comply with following specifications:

EURONORM 58: Hot rolled flats for general purposes
EURONORM 59: Hot rolled square bars for general purposes

EURONORM 60: Hot rolled round bars for general purposes
Tolerances as per equivalent IS Standards are also acceptable

Regli S;;“;O of MOM of MRC-S&GPS AIPNl?[‘l}E(l)l\II’IIEJlZ:I\IT MATERIAL RATIONALISATION
COMMITTEE-MRC (S&GPS)
Rev. No. 07 Amd.No. Reaffirmed Prepared Issued Dt. of 1st Issue
Dt: 01-9-2007 | Dt: Year: 2013 BHOPAL Corp. R&D MAY, 1978
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5.3

6.0

7.0

8.0

9.0

Length :

Unless otherwise specified, hot rolled bars shall be supplied in lengths of 3 to 6 meters or in
multiples with maximum of 10% shorts down to 1 meter.

Forged bars shall be supplied in lengths of 1.5 to 3 metres.

MANUFACTURE :

Process used for the manufacture of the bars is left to the discretion of the manufacturer.
Material shall be manufactured from fully killed steel. Sufficient reduction and discard shall be
made from each ingot to ensure freedom from pipe, harmful segregation and other defects.
HEAT TREATMENT :

The recommended heat treatment is as follows:

Harden in oil / air at temperature of 950-1050°C.
Temper at suitable temperature between 650-750°C.

Details of the actual heat treatment cycle followed shall be specified in the test certificate.

FREEDOM FROM DEFECTS :

The bars shall be free from internal and surface defects. Bars shall be free from twist
and bends.
CHEMICAL COMPOSITION :

The melt analysis of steel and the permissible variation in the composition of the material from
the melt analysis shall be follows :

Element Melt analysis, percent Permissible variation, percent,
min. max.
Carbon 0.16 0.25 -0.01
+0.02
Silicon - 1.00 +0.05
Manganese -- 1.50 +0.04
Chromium 12.00 14.00 +0.20
Sulphur — 0.030 +0.005
Phosphorus — 0.040 +0.005

Note:Elements not listed in this table shall not be intentionally added to the steel without the
agreement of the purchaser except for finishing the cast. All appropriate precautions are to be
taken to avoid the addition of such elements from scrap and other materials used in
production which would impair mechanical properties and the suitability of the steel.
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10.0 TEST SAMPLES:
The test samples shall be selected as per EN 10088 Part 3.
11.0 MECHANICAL PROPERTIES :
11.1 Tensile and impact:

The test pieces shall show the following properties:

Ruling section, | Tensile Yield Percent Impact Strength at | Hardness
mm strength, strength, min | Elongation, | Room Temperature, | BHN
2 .
N/mm N/mm? min ISO -V, Joules
Upto 160mm
P . 700-850 500 13 25 208-252
(Inclusive )
Note:

1. The mechanical properties required for sizes above 160 mm shall be as per mutual
agreement between BHEL and manufacturer.

2. The tensile test shall be carried out in accordance with IS: 1608 or any reputed National
Standard.

3. The charpy impact test shall be performed in accordance with IS: 1499 or any reputed
National Standard.

An impact test shall consist of three specimens from a single test location, the average
value of which shall be as specified above.

Only one value of the three can be below the specified minimum but in no case below 2/3
of the specified minimum value.

4 Hardness shall be informed in the test certificates for information.

12.0 ULTRASONIC TEST:

121  Each bar above 100 mm shall be tested ultrasonically in accordance with BHEL standard
AA 085 01 18 to ensure freedom form internal defects. The norms of acceptance shall be as
per category 2 of the above standard.

12.2 Optional tests:

If specified in order, each bar > 40 to 100mm shall be tested ultrasonically in accordance with
BHEL standard AA 085 01 18 to ensure freedom from internal defects and the norms of
acceptance shall be as per category 2.
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14.0

15.0

13.0 TEST CERTIFICATES:

Three copies of test certificates shall be supplied, unless otherwise stated in the order.

In addition, the supplier shall ensure to enclose one copy of the test certificate along with their
dispatch documents to facilitate quick clearance of the material.

The test certificate shall bear the following information:
BHEL References:

AA 107 21 (Rev. No. 07) : Stainless steel bars (martensitic), Gr: X 20 Cr 13, H&T
BHEL order No.

Supplier’'s References :

Name

Identification No.

Melt No.

Details of heat treatment.

Result of Tests:

Dimensional inspection.
Results of chemical analysis, mechanical tests and Hardness check called for in this
specification.

PACKING AND MARKING:

The material shall be suitably packed in bundles-Hessian wrapped-to prevent sagging and
damage during transit.

Each bar/flat 50 mm in diameter/width across flats shall be stamped with ‘AA 107 23’, melt No.,
BHEL order No., at one end or on the end face.

Bars bar/flat upto and including 50 mm in diameter/width across flats shall be bundled together
and tied with wire at 3 to 4 places along the length of the bars.

A metal label shall be securely attached to each bundle and shall bear the following
information :

AA107 21 : Stainless steel bars (martensitic), Gr: X 20 Cr 13, H&T
BHEL Order No.

Consignment/Identification No.

Melt No.

Size and Weight.

Supplier's Name.

REFERRED STANDARDS (Latest Publications Including Amendments):
1. EN 10088-3 2. AA 0850118 3. EURONORM 58, 59 & 60
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CORPORATE PURCHASING SPECIFICATION

AA10737

Rev No. 06

PAGE 1 of 2

1 GENERAL:

following additional requirements.

2 APPLICATION:

3 CONDITION OF DELIVERY:

4 DIMENSIONS AND TOLERANCES:

5 CHEMICAL COMPOSITION:

As per ASTM A240M, Type 405.
6 TEST CERTIFICATES:

COPYRIGHT AND CONFIDENTIAL
The Information on this document is the property of BHARAT HEAVY ELECTRICALS LIMITED.

It must not be used directly or indirectly in any way detrimental to the Interest of the company.

BHEL References:

BHEL order No
Supplier’'s References:

Name

Identification No.

Melt No.

Process of manufacture
Details of heat treatment.
Result of Tests:

Dimensional inspection.

Results of chemical analysis, mechanical tests

(ORDERING DESCRIPTION)

Material shall be supplied to the dimensions specified in BHEL order.

AA10737 -Rev. No.06 (ASTM A240M, Type: 405)

For general engineering purposes, where corrosion resistance is essential.

Hot/Cold rolled, solution annealed and descaled (Finish number 1 or 2 B/2D).

Three copies of test certificates shall be supplied along with the following information:

FERRITIC STAINLESS STEEL SHEETS AND PLATES - ANNEALED
(ASTM A240M, TYPE 405)

The sheets and plates shall conform to the latest version of ASTM A240M, Type 405 and comply with the

Revisions:
Cl. 28.4.16 of MOM of MRC-S&GPS

APPROVED:

INTERPLANT MATERIAL RATIONALISATION
COMMITTEE — MRC(S&GPS)

Rev No.06 Amd No. Reaffirmed

Prepared

Year:2019

% Dt:09-01-2007 | Dt:

69 HEEP, Haridwar

Issued
Corp.R&D

Dt. of 1st Issue
June 1978
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Rev No. 06 CORPORATE PURCHASING SPECIFICATION BHE
PAGE 2 of 2

7 PACKING AND MARKING:
Sheets shall be supplied in bundles or in packages each weighing up to a maximum of 3000kg. Plates
shall be suitably packed to prevent damage during transit.

For plates below 25mm thick, each pile (preferably of 16 plates) shall be marked with suppliers
identification mark, ‘AA10737 / ASTM A240 M, Type:405’, melt No., BHEL order No., on the top plate.

Each plate of 25mm thickness and above shall be stamped/painted with the suppliers identification mark,
the melt number and ‘AA10737(ASTM A240 M, Type:405)’.

FOR INFORMATION ONLY

CHEMICAL COMPOSITION
C Si Mn Ni Cr S P Al
<0.08 | <1.0|<1.0 | 0.60max | 11.5-14.5 | < 0.030 | < 0.040 | 0.10-0.30

MECHANICAL PROPERTIES

Hardness Max 0.2% PS min UTS min % El min Cold Bend
197 88 170 415 20 180°
70

File No. HEP-SCROSWM(Misc)/98/2026-HEP-SWM20900 (Computer No. 301762)
Generated from eOffice by Pradeep Kumar Agrawal , ENGINEER(PKA)-MWX35702-HEP, ENGINEER, HEP-HEAVY ELECTRICALS PLANT (HEP) on 05/05/2026 01:29 pm



2012623/2026/HEP-SWM20900

COPYRIGHT AND CONFIDENTIAL
The Information on this document is the property of BHARAT HEAVY ELECTRICALS LIMITED
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AA 12102

CORPORATE PURCHASING SPECIFICATION | Rev. No. 03

PAGE 10OF 4
COLD ROLLED BRASS, SHEET, STRIP AND FOIL
(HALF HARD)

1. GENERAL:

This specification governs the requirements of cold rolled brass sheet, strip, and foils.
2. APPLICATION:

Traction and Industrial machines, Controlgear, Boiler feed pump motors and steam turbine components.
3. CONDITION OF DELIVERY : Half-hard
4 COMPLIANCE WITH NATIONAL STANDARDS :

The material shall comply with the requirements of the following national standard and also meet the

requirements of this specification.

IS : 410 - 1977 (Reaffirmed 1996) | COLD ROLLED BRASS SHEET,

Gr: Cu Zn 37 (HB) STRIP AND FOIL
5. DIMENSIONS AND TOLERANCES :

Dimensional tolerance (Normal) shall be as per IS : 3052.
6. MANUFACTURE:

The sheet, strip and foil may be manufactured by cold rolling process.
7. FREEDOM FROM DEFECTS :

The material shall be clean, smooth and free from harmful defects, which may affect the

utility.
8. CHEMICAL COMPOSITION:

The chemical composition of the material, when analysed in accordance with 1S;3635 (Methods of chemical
analysis of brasses) or any other conventional/ instrumental methods shall be as follows:

Percent
Element
Min Max.
Copper 61.5 64.5
*Lead 0.30
*Iron 0.075
*Zinc Remainder
Total impurities(Including Iron) 0.60

*Note : These elements need not be determined when the material supplied conforms with mechanical

properties
Revisions : APPROVED :
Refer cl. No. 13.4 of MOM MRC (NFC&W) INTERPLANT MATERIAL RATIONALISATION
Cl.16.3.41 of MRC-NFCW+HE COMMITTEE-MRC (NFCW+HE)
Rev. No. 03 Amd. No.01 Reaffirmed Prepared Issued Dt. of 1 st Issue
Dt: 01-08-93 Dt:01-11:01 | Year: 1 CORP.RE&D Corp. R&D 01-03-78
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CORPORATE PURCHASING SPECIFICATION
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9. TEST SAMPLES :
9.1 Quantities of sheet (or strip) of the same width, thickness and temper shall be batched together. For

each batch the number of samples taken shall be as given below :

The samples shall be cut off cold in longitudinal direction and shall receive no further treatment
(except that they may be machined to the shape of the lest piece) before being tested.

9.1.1 From batches weighing up to 1000 kg the number of samples taken shall be in the proportion of one
per200kg of material submitted, and fractional remainder being considered as 200 kg. Where strip
is supplied in coils weighing more than 200 kg, one sample shall be taken from each coil to provide
the necessary test pieces.

If BHEL requires more than one sample to be taken from any coil, the method of taking the
additional sample or samples shall be agreed to between the supplier and BHEL.

9.1.2 Batches exceeding 1000 kg shall be sub-divided into smaller batches of not less than 200 kg and
not more than 1000 kg to which the provision of 9.1.1 shall then apply.

10. MECHANICAL PROPERTIES:
10.1  TensileStrength and Hardness :
The material when tested in accordance with 1S: 1608 (Method for tensile testing of copper and

copper alloys) and IS: 1501, Part.1 (Method for Vicker's hardness test for copper and copper alloys)
shall show the following properties :

Material Tensile Strength %Elongation on 50mm  Hardness HV5
N/mm? Min. Gauge length Min. Min.

1. Width upto &

Incldg. 450 mm 380 15 110
2. Width over 450mmé&

Upto 900 mm 345 15 100

Note:

1. Tensile strength shall be carried out for material above 0.5 thickness.
2. Percentage elongation shall be carried out for material above
0.8 mm thickness and above 12 mm width.

10.2 Bend Test:
Where possible the material shall be subjected to a transverse bend test made on test piece cut with

their major axes at right angles to the direction of rolling; where this is not possible it shall be
subjected to a longitudinal bend test, made on test pieces cut with their major axes
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parallel to the direction of rolling. Both surfaces of the test piece shall be tested. The test pieces
shall not crack when bent once through the appropriate angle as specified below:

Material
Thickness

Transverse Bend
Angle deg. Radius

Longitudinal Bend
Angle deg. Radius

Upto 3.5 mm

Above 3.5 mm
& upto 10 mm

180 close 180 close

180 t 180 t

thickness.

11. OPTIONAL TEST:

12. RETEST:

14. TEST CERTIFICATES:

BHEL Order No.

t = thickness of material

The bend test shall be made in accordance with IS: 1599. The test pieces shall be of convenient
length and width. It shall be 12 mm for thickness upto 6 mm and twice the thickness for over 6 mm

The longer edges shall be carefully rounded and smoothened longitudinally so that the material up to
3.0 mm thick cross-section has approximately semi-circular edges;
For material over 3.0 mm thick the edges shall be rounded to a radius of 1.5 mm.

If specified in the drawing/order, the material shall be tested for its electrical conductivity. The
electrical conductivity of the material at 20°C shall be 23.75 - 26.25 % IACS.

Should any of the test pieces first selected, fail to pass the prescribed tests mentioned under various
clauses in this specification, two further samples from the same batch shall be selected for tested, one
of which shall be from the same component from which the original test sample was taken, unless that
component has been withdrawn by the supplier.

Should the test pieces from both these additional samples pass, the batch represented by the test
sample shall be accepted. Should the test pieces from cither of these additional samples fail the batch
represented by the test sample shall be selected.

13. INSPECTION AT SUPPLIER'S WORKS:
Tests and inspection are to be conducted in the prescence of the customer's representative. The
representative shall have free access at all times while the work on the contract is being performed,
to all parts of the manufacturer's works. The supplier shall offer the purchaser's representative all
reasonable facilities, without charge, to satisfy the latter that the material is being furnished in
accordance with this specification. The supplier shall prepare and provide necessary test specimens
for testing to be carried out at his premises. If facilities are not available at his works, the supplier
shall make necessary arrangement for carrying out the prescribed test elsewhere.

The supplier shall submit 5 copies of test certificates giving the following information.

AA 12102 - (Rev. No. xx) Cold Rolled Brass Sheet Strip and Foil (Half Hard)
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15.

16.

Manufacturer's/Supplier's Name

Batch No./Heat No.
Sizes and quantity supplied

Results of chemical analysis, mechanical and all other tests as called for in this
specification/order.

Consignment/ldentification No.

PACKING AND MARKING :

The material shall be suitably packed to prevent corrosion and damage during transit.
Each package shall be legibly marked with the following information.

BHEL Order No.

AA 12102

Batch No.

Identification mark/No.

Weight

Supplier's Reference and Name

REJECTION AND REPLACEMENT:

In the event of the material proving defective in the course of preparation, machining
forming, fabrication testing etc., such material shall be rejected notwithstanding any
previous certification of satisfactory testing and/or inspection.

The supplier shall undertake to replace the material, free of charge, without any delay
to arrange to take back the rejected material at his own cost.
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CORPORATE PURCHASING [
e SPECIFICATION mype——

BUTYL RUBBER COMPOUND for Electrical Purpose

1.0 GENERAL:
This specification govermns the quality requirements of Butyl Rubber Compound.
2.0 APPLICATIO
For the manufatture of 11 extraction moulding.
3.0 COMPLIA
There is no Indian standard covering this material.
4.0 COLOUR:
Shall be specified in BHEL order:
5.0 CHEMICAL COMPOSITION:
The compound shall comprise_of isobutylene, isoprene copalymer added with suitable
fillers, vulcanizing agents and othéreempounding ingredients.
6.0 IDENTIFICATION:
The material, when identified by infra-red spectra photometer or by any other convenient
method shg
7.0 TEST SAMPLES
7.1 Specimens re¢quired for\clause 8.0 shall be prepared by vulcanizing the raw materials for
10 minutes at approximately 140°C temperature and 27,8 N/mm? (/2.8 kgf/mm?) pressure
followed by post curing at 140°C for 30 minutes and supplied for laporatory testing.
7.2 About 9 kg of thes _moulding compound shall be supplied for shop trials to check the
mouldability as per ctause 9.0
8.0 PROPERTIES:
Material, when prepared in the form of sheets by vulcanizing as per clause 7.1 and tested
in accordance with IS: 3400 / IS: 867, the test samples shall show the following properties:
Revisions: APPROVED:
INTERPLANT MATERIAL RATIONALISATION
COMMITTEE — MRC(CPO+NM)
Rev No.01 Amd No. Reaffirmed Prepared Issued Dt. of 15t Issue
Dt:15-02-2004 | Dt: Year:2019 [75 HEP, Bhopal Corp.R&D | January, 1990
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8.2

8.3

8.4

8.5

8.6

9.0

10.0

P CORPORATE PURCHASING
e SPECIFICATION
8.1 Density:

1.3 to 1.4 g/cm3

Tensile Strength:

2.5 N/mm? (0.25 kgf /mm?2), minimum.
Elongation at Break:

750 percent, minimum.

Electric Strength (Proof) in oil at Room temperature (C1 19 of IS:867):
8.0 kV/ mm, minimum

Volume Resistivity (CL 21 of 1S:867):
1.3 X 1015 ohm-cm, minimum
Hardness:

55+ 5, shore A

TYPE APPROVAL:

Whenever required, the compound shall be moulded around the primary of a current
transformer in the butyl moulding press as follows:

The compound is preheated to a temperature of 75°C in the extrusion cylinder at a
vacuum of 735 mm of Hg for 7 minutes. Then the compound is extruded under pressure of
54 N/ecm? (5.5 kgf/cm?2) around the primary of a current transformer.

The moulded product is vulcanized at 145°C for 90 minutes while still in the mould.

The compound shall mould satisfactory around the primary of the transformer in such a
way that the moulding is free from surface imperfections and porosity.

TEST CERTIFICATES:

Unless otherwise stated, three copies of test certificates shall be supplied giving the
following information:

In addition, the supplier shall ensure to enclose one copy of the test certificate along with
their despatch documents for quick clearance of the material.

AA59801, Rev. 01: BUTYL RUBBER COMPOUND for Electrical Purpose
BHEL Order No.

Manufacturer’s /Supplier’s name and trade mark, if any

Batch No.

Date of Manufacture and expiry.

Test results of Clauses 6.0, 8.0 and 9.0
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11.0 KEPING PROPERTY:

When stored under cover in a dry place under normal storage conditions, the material
shall retain the properties prescribed in this specification for a period of not less than 24
months after the date of manufacture, which shall be subsequent to the date of placing
the order.

12.0 PACKING AND MARKING:

Material shall be suitably packed in containers of 90kg each, to prevent damage from
contamination and handling during transit. Sheets shall be interleaved with suitable
material to prevent adhesion to each other.

Each package shall be legibly marked with the following information:

AA59801: BUTYL RUBBER COMPOUND for Electrical Purpose
BHEL Order No.

Manufacturer's / Supplier's Name.

Trade Mark, if any.

Batch No.

Date of Manufacture and expiry

Size and Quantity.

13.0 REFERRED STANDARDS (Latest Publications Including Amendments):

1) IS: 867 2) IS: 3400
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. S PLANT PURCHASING SPECIFICATION Rev. No. 05
w0 . .
Bﬂl! 3 BHOPAL IETTTE
SUPERSEDES
BP 10568 Rev.04
== =,
S5 18/ 8 STAINLESS STEEL WIRE
=
=8 BRIGHT HARD DRAWN
L o
= o
E 5 1. GENERAL :
g This specification governs the quality of bright draw polished, 18 % chromium,8 % nickel,
i .g ] austenitic stainless steel wire up to 10 mm Diameter.
Q8 E
= D
=W S 2, APPLICATION :
léJ 5 % For the manufacture of springs, both by hand and on automatic spring making machines. It
LEE shall not be susceptible to inter-crystalline corrosion when subjected to temperatures up to
e i~ P i
S8 E 400%.
0835
s 3 CONDITION OF DELIVERY :
[
T3
% bt % Bright hard drawn-polished condition in coils. The wire shall be supplied in the oiled
> g o condition.
Sz
o] 4 COMPLIANCE WITH NATIONAL STANDARDS :
€2 The wire shall comply with the requirements of the following national standard and also
EG meet the requirements of this specification.
3 >
O =
E E‘_E: IS 4454 (Part 4) :2005 } Specification stainless steel wire
=% ;
2.9 Grade - | }
53 }
es| S DIMENSIONS :
o
=1
e 5.  Sizes:
F = Wire of 0.10 mm to 10.00 mm nominal diameter only shall ordered against this
specification.
Revision Issued by : ,ﬁﬂ - —\—;;\)
Reviewed & No Change \24om)
STANDARDS AND MATERIALS GROUP
TECHNICAL SERVICES DEPARTMENT
Rev 05 Date: 03-02-2017 Date of first issue : 07/11/1960
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5.2 Tolerance :
Tolerances on material shall comply with the following :

Nominal Diameter of wire, mm Diameter Tolerance

- 0.20 +0.005
0.20 0.25 + 0.005
0.25 0.40 +0.008
0.40 0.65 +0.008
0.65 0.80 +0.010
0.80 1.00 +0.010
1.00 1.60 +0.015
1.60 2.25 +0.015
2.25 3.20 +0.020
3.20 4.00 +0.020
4.00 4.50 +0.025
4,50 6.00 +0.025
6.00 6.25 +0.025
6.25 7.00 +0.030
7.00 9.00 +0.030
9.00 10.00 +0.035

Note :- The cross — section of the round wire shall be circular to within half the
tolerances the permitted diameter tolerances.

6. MANUFACTURE :
The steel for springs shall be manufacture by electric or basic — oxygen process.

T FREEDOM FROM DEFECTS :
The surface of the wire shall be smooth and free from defects, such as seams, pits, die —
marks and other harmful imperfections.

8. TEST SAMPLE :
At least 25 percent of the coils in the lots subject to a minimum of 5 shall be selected from each
lot for checking sizes and surface conditions.

One sample for chemical, tensile and wrapping test shall be cut per coil selected as
above.

The criteria for conformity for acceptance shall be to Appendix ‘B’ of IS : 4454 Part IV.
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9. CHEMICAL COMPOSITION :
The melt analysis of the steel and the permissible variation in the composition of material
from the melt analysis shall be as follows :

Element Percent melt Permissible Variation %,
Analysis max.
Carbon 0.15 Maximum +0.01
Silicon 1.00 Maximum +0.05
Manganese 2.00 Maximum +0.04
Phosphorus 0.045 Maximum + 0.005
Sulphur 0.030 maximum + 0.005
Chromium 17.0-19.0 +0.20
Nickel 8.0-10.0 +0.10

Note : Necessary additions of other elements, viz. Titanium or Niobium to prevent inter —
crystalline corrosion when subjected to temperature of up to 400% is permissible.

10. TENSILE PROPERTIES :
The wire when tested in accordance with IS : 1608 shall show the following properties:-
Wire Diameter ( Nominal ) Tensile Strength for Reduction of Area
mm Grades, MPa after Fracture
Over Upto & Min % Min
Including
- 0.20 2200 -
0.20 0.30 2150 -
0.30 0.40 2150 -
0.40 0.50 2050 -
0.50 0.65 2000 -
0.65 0.80 1950 -
0.80 1.00 1900 -
1.00 1.25 1850 40
1.25 1.50 1800 40
1.50 175 1750 40
1.75 2.00 1700 40
2.00 2.50 1650 40 -
2.50 3.00 1600 40
3.00 3.50 1550 40
3.50 4.25 1500 40
4.25 5.00 1450 40
5.00 6.00 1400 40
6.00 7.00 1350 40
7.00 8.50 1300 40
8.50 10.00 1250 40
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11.0

12.0

13.0

14.0

15.0

WRAPPING TEST :

The wrapping test shall be carried out in accordance with IS : 1755 in such a way
that approximately 500 mm long wire is tightly wound close on an arbor equal to
three times the diameter of the wire and then stretched to stretched to five times
the original length of the coil.

The wire shall withstand the test without failure and shall show a uniform pitch
after wrapping.

DEAD WIRE TEST :
The wire shall lie flat in the coil without any cork —screw set.

SURFACE FINISH :
The wires shall be supplied in bright drawn, polished condition or provided with a lead —
skin or any other suitable coating to facilitate better coiling condition.

WELD DECAY TEST :
A sample selected from consignment shall be heated at a temperature of 650°% for 30
minutes. The sample shall be cooled in are and then immersed for 72 hours in a boiling
solution having the following composition :

111 grammes copper sulphate
98 grammes sulphuric acid.

Made up to 1 liter with distilled water.

After the above soaking the sample shall be bent through an angle of deg. Over radius
equal to three times the diameter of the sample, and shall withstand this treatment without
showing cracking of the “weld decay” type. Care shall be taken during boiling to prevent
concentration due to evaporation.

TEST CERIFICATE :

Three copies of test certificate shall be supplied unless otherwise stated on the order. In
addition, the supplier shall ensure to enclose one copy of the test certificate along with their
dispatch documents to facilitate quick clearance of the material.

The test certificate shall bear the following information.

BHEL Reference :

BP 10568

Rev. 05

Our Order No.
Supplier’s Reference

Supplier’s Name

Identification No.

Melt No.

Process of manufacture.

Test Results :
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Results of chemical composition, tensile and other tests called for in this specification
including the weld decay test (cl. 14).

16. PACKING AND MARKING :

The wire shall be so packed as to prevent damage during transit. The wire shall be coiled co
that the coils remain flat when the ties are cut.

Each coil (50 kg maximum) shall bear the following information :

BP 10568 : 18 / 8 stainless spring steel wire Bright Hard Drawn.

Our Order No.
Supplier’s Name.
Identification No.
Size.

Weight.
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SUPPORT ROLLER'S - SPECIAL NEEDLE ROLLER BEARINGS

1. INTRODUCTION
Support Rollers are special high load carrying capacity needle roller bearings with or
without inner rings and are used at critical locations in spring operating mechanism
of vacuum circuit breakers.

2. CONSTRUCTION
Support Rollers consist of an outer ring, an inner ring and loosely fitted needle rollers
(no cage is used). The support Rollers without inner ring use special pins over which
the needle rollers directly slide.

3. APPLICATION :-
The bearings are used in VCB mechanism, GVM36 RFT shaft and of PYN12/PVN36
inter phase mechanism. The dimension details are shown in drg. No. 45211001620 for
VCB mechanism bearing, 45213030912 for PVN12/36 inter phase mechanism thrust
bearing and 45171000577 for GVM36 RFT shaft assembly.

4. MATERIALS
The outer ring, inner ring or pin and needle rollers are made out of high strength,
thorough hardened rolling bearing chrome steels of suitable grades: Finished needle
housings, inner ring and needles (duly hardened and ground) shall have hardness of
670 to 840 HV (58 to 65 HRC). Hardness depth shall be min 0.3 mm after grinding.
Surface finish of all rolling elements shall be Ra 0.2 microns.

5. OPERATING TEMPERATURE RATING
The operating temperature range required for the spherical rod ends is - 20°C to
120°C.

COPYRIGHT AND CONFIDENTIAL

6. LOAD RATINGS
The basic load capacity and Radial load ratings (static and dynamic) are as
mentioned on item drawing. At loads up to the magnitude of the static load rating no
permanent deformation should develop in the sliding surface parts. Also no increase
in friction or seizing of the surfaces in sliding contact should occur.

The information on this document is the property of Bharat Heavy Electricals Limited
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7. DIMENSIONS
The dimensions of the support roller shall be as per item drawing.

8. TEST REQUIREMENTS
Following checks / tests shall be conducted at the supplier's works :

- Dimension checks as per drawing.
- Test to verify materials used and process followed.
- Testing the static load rating (Co) (Refer para 6)
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9. ACCEPTANCE CRITERION

SUPPLIERS CERTIFICATE:
Supplier shall send test certificate of meeting the requirements outlined in Clause 8
with each lot of supply for acceptance.

10. TESTS AT BHEL:
For supplies from reputed bearing manufacturers / established sources such as
M/s FAG, M/s SKF, M/s INA & M/s NRB no tests at BHEL are advised. In such
cases, he supplier's Test Certificate / Guarantee certificate for originality is sufficient
for the acceptance of the item.

However for supplies from new sources following quality checks are recommended:

- Dimension checks as per drawing.
- Surface hardness and its depth check.
- Checking the static load capacity (Radial)

For this purpose the support roller shall be mounted as shown below and load
applied in radial direction.

DIRECTION OF
STATIC LOAD

S /

/ PIN

/ —— ADAPTOR

e

A
SUPPORT 7 /,
ROLLER ASSY. yd

7
s

Observations during static load testing shall be as per clause 6.

11. IDENTIFICATION MARKINGS
Supplier's name /logo and item designation shall be engraved / punched on the side
face of the outer ring of the support roller.

12. PACKAGING
These support rollers are having loosely fitted needles, hence shall be packed
appropriately against loss of needles / inner rings / pins and protection against
damages due to atmospheric effects.
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PAWL

1. GENERAL

Pawl to Drg no. 25211001541 is an important mechanical component of spring operating
mechanism of Vacuum Circuit Breaker products. It is used to latch the stored energies in
charged closing and tripping springs and experiences shock loads during this operation.
VCB products have maintenance free mechanical life of 50,000 operations, hence the pawl
shall have performance characteristics matching this life.

2. MATERIALS

Pawl to unmachined dimensions as per drg is made out of unalloyed case hardening steels
(low carbon steel) by fine blanking process. Alternatively it may be made by investment
casting (Lost wax process).

The recommended materials for these processes are:

Fine blanking Investment casting
Unalloyed case hardening steel Case hardening steel investment
to 1S4432-1988: Grade 10C4 or casting to IS10343: 1989 Grade 3A

equivalent DIN17210 Grade 10C4

3. SUPPLY CONDITION OF MATERIAL

The Pawl to machined dimensions as per item 001 of DRG. No0.25211001541 shall be
supplied in final finished condition after phosphating.

4. NOTES FOR MANUFACTURING

COPYRIGHT AND CONFIDENTIAL

1) The fine blanks of the pawl shall be free from any cracks on the edges or surfaces.

2) The investment castings of pawl shall be accurately made as per drawing. All
castings shall be free from any defects which will adversely affect machining and
utility of the casting.

3) Fine blanks or investment castings of the pawl shall be machined to dimensions
so that maximum 0.15 mm material is available for grinding after the heat
treatment.

4) Two holes dia 4.2 shall not be drilled before heat treatment.

The information on this document is the property of Bharat Heavy Electricals Limited
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5) Except the tip portion (marked on drawing by dotted lines), the remaining area of
pawl shall be masked by copper plating (thickness 50 to 70 microns).

REV. 02 | PRINTS TO: - APPROVED -
ALTD. | RKM |SWM (P) R. K. Shukla
SWM (Testing)
APPD. P |ocx PREPARED |ISSUED |DATE
DATE. [ 06.9.03 | Contracts Group SMM BPN 23.8.95
Design Group
5

File No. HEP-SCROSWM(Misc)/98/2026-HEP-SWM20900 (Computer No. 301762)
Generated from eOffice by Pradeep Kumar Agrawal , ENGINEER(PKA)-MWX35702-HEP, ENGINEER, HEP-HEAVY ELECTRICALS PLANT (HEP) on 05/05/2026 01:29 pm



2012623/2026/HEP-SWM20900

HIo=I5 TR
o PRODUCT STANDARD  |3¢ 12728 REV.02
SWITCHGEAR ENGINEERING DIVISION

PAGE 2OF?2

6) The tip portion of the Pawl shall be hardened after carburizing operation to achieve
hardness of 690 £30 HV and case depth of 1.00+0.00mm Or 1.00-0.20 mm by case
hardening or induction hardening process.

7) After hardening process the Pawl shall be machined to finished dimensions as per
drawing by grinding/drilling/reaming operations. The 10 thick face of the tip shall
have mirror finish after grinding operation.

8) Finally the finished item shall be phosphated to process spec. AA0673616.
Note: SI. no.5 is not applicable for induction hardening.

5. ACCEPTANCE CRITERIA

FOR FINISHED ITEM:

1) Supplier’s Test certificate: Supplier shall send the test certificate of the material
used meeting the specifications mentioned in Para2. Also report on all dimensions
, hardness and case depth of sample from the lot shall be sent.

2) At BHEL: Hardness & case depth shall be measured on atleast 2 no samples from
each lot and values shall be as specified on drawing.

6. IDENTIFICATION MARKINGS FOR TRACEABILITY

Following markings shall be provided on the blanks / castings at the locations marked
(*) on drgs:

- Manufacturers name or trademark.
- Month & year of manufacturing (eg. 0603 for July 2003)

7. PACKING

must not be used directly or indirectly in any way detrimental to interest of Co.

The material shall be packed suitably after applying TRP for protection against rusting
during transit or storage.
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