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STRUCTURAL STEEL-STANDARD QUALITY 
(PLATES, SECTIONS, STRIPS, FLATS & BARS) 

 

 

 

FOR INTERNAL USE ONLY 

REMOVE THIS PREFACE BEFORE ISSUE TO SUPPLIERS 

 

 

Equivalent/Comparable Standards: 

1. INDIAN :  IS : 2062 – 2011, Gr: E250, Quality A 

2. AMERICAN : ASTM A131M – 2013 

3. JAPANESE : JIS G3106 – 2008 

4. EUROPEAN : EN 10025 – 2:2004  Gr. S275JR 

 

 

 

 

Suggested/Probable Suppliers and Grades: 

 

1.  M/S TISCO   : TISTEN 42 

2.  M/S SAIL   : i) MA 300 HY 

ii) Lloyds, Gr :A 

iii) IS : 2062, Gr : A 

 

 

 

 

 

 

User Plants and Replaced Plant Specifications/References:  

1. HEP, BHOPAL : PS 10108 

2. TP, JHANSI : PS 10108 

3. HEEP, HARDWAR : 0500.001 

4. HPEP, HYDERABAD : HY0210299 

5. HPBP, TIRUCHY :  
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STRUCTURAL STEEL-STANDARD QUALITY 
(PLATES, SECTIONS, STRIPS, FLATS & BARS) 

 

(ORDERING DESCRIPTION) 
 

1.0 GENERAL: 

This specification governs the quality requirements of structural steel plates, strips, flats, 

bars and sections such as angles, beams, channels and tees etc. of IS: 2062 – 2011, Gr: 

E250, Quality A 

2.0 APPLICATION: 

For general engineering purpose. 

3.0 CONDITION OF DELIVERY: 

Plates, Bars & Sections: Hot rolled in straight lengths without twists & Bends 

4.0 COMPLIANCE WITH NATIONAL STANDARDS: 

Material shall comply with the requirements of IS: 2062 – 2011, Gr: E250, Quality A 

Material offered to EN 10025-2:2004 Gr. S275JR is also acceptable. The tolerance on 

dimensions for plates shall comply with EN 10029. 

5.0 DIMENSIONS AND TOLERANCES: 

 DIMENSIONS: 5.1

 Sizes 5.1.1

Material shall be supplied to the dimensions specified on BHEL Order. 

 Length 5.1.2

Unless otherwise specified, hot rolled bars and sections shall be supplied in 3 to 6 metres 

length.  

 Tolerances: 5.2

 The tolerances on hot rolled material shall comply with IS: 1852. However, no plate shall 5.2.1

be under the specified thickness at any point. 
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 Straight for hot rolled bars:  5.2.2

Unless otherwise specified, the permissible deviation in straightness shall not exceed 5 

mm in any 1000 mm length. 

6.0 HARDNESS (BRINELL): 

When tested in accordance with IS: 1500, the material shall show a brinell hardness in 

the range of 120-156 HB. 

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

7.0 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. 

AA10108 Rev.11 / IS:2062 Grade: E250 Quality A / EN 10025-2  Gr. S275JR, 

BHEL order no., Melt no. Size, Results of chemical analysis and Mechanical tests, 

Supplier’s name, Identification no. TC no., Signature of competent authority etc. 

8.0 PACKING AND MARKING: 

Plates shall be transported suitably to avoid damage during transit. 

For plates below 10 mm thick, each pile (preferably of 16 plates) and each plate 10 mm 

thick & over shall be marked with melt no. AA10108, BHEL order no., Supplier’s name, 

Identification no., Size & weight on any one corner and encircled with paint preferably of 

white colour. 

9.0 REFERRED STANDARDS (Latest publications including amendments): 

1) IS: 1500 2) IS: 1852 3) EN 10029 



C
O

P
Y

R
IG

H
T

 A
N

D
 C

O
N

F
ID

E
N

T
IA

L
 

T
he

 I
nf

or
m

at
io

n 
on

 th
is

 d
oc

um
en

t i
s 

th
e 

pr
op

er
ty

 o
f 

 B
H

A
R

A
T

 H
E

A
V

Y
 E

L
E

C
T

R
IC

A
L

S
 L

IM
IT

E
D

 
It

 m
us

t n
ot

 b
e 

us
ed

  d
ir

ec
tly

 o
r 

In
di

re
ct

ly
 in

 a
ny

 w
ay

 d
et

ri
m

en
ta

l t
o 

th
e 

In
te

re
st

 o
f 

th
e 

co
m

pa
ny

. 
 

 
CORPORATE PURCHASING SPECIFICATION 

 

AA 101 22  

Rev. No. 15 

PREFACE SHEET 

STRUCTURAL STEEL-HIGH TENSILE PLATES, FLATS & BARS 
 
 

FOR INTERNAL USE ONLY 
REMOVE THIS PREFACE SHEET BEFORE ISSUE TO SUPPLIERS 

 
 
 
 Comparable Standards: 
 
 1. GERMAN      : DIN EN 10025-2:2004                                                        
         Gr: S355 J2 G3 
         Mat. No. 1.0577                                                                         
 2. INDIAN                                                  : IS: 2062-2006 Grade E350 (Fe 490)                                          
 
 
 
  
 Suggested/Probable Suppliers And Grades: 

 

            Refer Plant Vendors List 

 

 

 

 
 
 User Plant References: 
 
 1.  BHOPAL    : PS 10541 

 2. JHANSI    : PS 10541 

 3. HEEP, HARDWAR  : 0500.009, HW10181 

 4. HYDERABAD   : HY 021 02 99, HY10591 

 5. TRICHY    : TDC 0:301 
 

Revisions :  

CL.32.7  of MOM of MRC-S&GPS 

APPROVED : 
INTERPLANT MATERIAL RATIONALISATION 

COMMITTEE-MRC (S&GPS) 

Rev. No.  15 Amd.No. Reaffirmed: 

Dt: 10.11.2009  Dt : Year : 

   Prepared 
HYDERABAD 

Issued 
Corp. R&D 

Dt. of 1 st Issue 
JULY, 1976 
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STRUCTURAL STEEL - HIGH TENSILE PLATES, FLATS & BARS 

 1.0 GENERAL: 

  This specification governs the quality requirements of High Tensile Structural Steel Plates 
where guaranteed weldability is required. 

 2.0 APPLICATION : 

  Steel intended for use in structures where enhanced mechanical properties are required and 
where saving in weight can be effected due to their greater strength. 

 3.0 CONDITION OF DELIVERY : 
 

  Plates shall be supplied in the normalized condition or in an equivalent condition obtained by 
normalizing rolling. 

 4.0 COMPLIANCE WITH NATIONAL STANDARDS: 

  Material shall comply with the requirements of DIN EN 10025-2:2004, Gr: S355J2G3 (Material   
Number 1.0577) or the equivalent grade of latest version.                                                             

         The supply of the material as per IS:2062-2006 Grade E350 (Fe 490) (latest version) meeting    
the requirement of  clause 3.0, 5.0, and 12.0 of this specification is also acceptable.                         

5.0 DIMENSIONS AND TOLERANCES : 

5.1  Dimensions : 

 5.1.1  Sizes 

      Material shall be supplied to the dimensions specified on BHEL Order.  

5.1.2 Length : 

      Unless otherwise specified, hot rolled bars and sections shall be supplied in 3 to 6 metres   
              length. 

      
  

Revisions:  

CL.32.7 of MOM of MRC-S&GPS 

 

APPROVED: 
INTERPLANT MATERIAL RATIONALISATION 

COMMITTEE-MRC (S&GPS) 

Rev. No. 15 Amd.No. Reaffirmed 

Dt:10.11.2009 Dt : Year : 

Prepared 
 

HYDERABAD 

Issued 

Corp. R&D 

Dt. of 1 st Issue 

     JULY, 1976 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 5.2 Tolerances: 

               The tolerances on dimensions for plates shall comply with DIN EN 10029. 

       6.0 MANUFACTURE: 

  Material shall be manufactured from fully killed (FF) steel having a Carbon Equivalent (melt 
analysis) of:         

                                                0.45 max. for plates upto & incl. 30 mm thick                                           

      0.47 max. for plates above 40 mm thick  upto & incl. 150 mm thick. 

      0.49 max for plates > 150mm & < 250 mm thick. 

 7.0 FREEDOM FROM DEFECTS : 

  All finished steel shall be well and cleanly rolled to the dimensions, sections and weights 
specified. The finished material shall be free from cracks, surface flaws, laminations; rough, 
jagged and imperfect edges and internal & surface defects.  

 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       Permissible variation, 
        Percent, max.       percent, maximum 

   Carbon         
    Upto&Incl 40mm thick  0.20    0.03   
    Above 40mm thick  0.22    0.02 

   Silicon    0.55    0.05 

   Manganese   1.60    0.10 

   Sulphur   0.025     0.010 

   Phosphorus   0.025     0.010 

                        Copper                                  0.55                                        0.050                                    

      Note : 

  1.  Total Aluminum: 0.020%, minimum. 

  2. Micro-alloying elements like niobium, boron, titanium and vanadium may be added by the 
manufacturer to achieve the mechanical properties specified. 

  3. Carbon Equivalent (CE) based on melt analysis shall be calculated as per following formula : 

    Mn  Cr+Mo+V  Ni+Cu 
  CE = C    + ----- + ------------- + ----------- 
      6       5      15 

 9.0 TEST SAMPLES: 

Test samples shall be selected and prepared in accordance with DIN EN 10025. One tensile 
test piece per 40 tonnes or part thereof shall be selected from finished steel from each melt 
for each class of products. 
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10.0 MECHANICAL PROPERTIES (On longitudinal test samples) : 

 i) Tensile :  

  The test pieces shall show the following properties, when tested in accordance with IS: 1608 /  
DIN EN 10025. 

 

  Nominal thickness,  Tensile  Yield   Elongation on 
    mm   strength strength  5.65 √So gauge 
       N/mm2, min. N/mm2, min.  length, percent, min. 

  From 5 to 16   470-630 355    22 

  Over 16 to 40  470-630 345    22 

  --- 40 to 63  470-630 335    21 

  --- 63 to 80  470-630 325    20 

  ---- 80 to 100  470-630 315    20 

  ---- 100 to 150  450-600 295    18 

  ---- 150 to 200  450-600 285    17 

  ---- 200 to 250  450-600 275    17 

              ---- 250 to 400  450-600 265    17 

 ii) Impact :  

  The “Choppy Impact test” shall be carried out in accordance with DIN EN 10045-1/IS-1757    
at (-200C). The impact values achieved shall be as follows. 

   Nominal thickness (mm)  Impact strength (KCV) (2mm 'V' notch) 

    < 16     Note (1) 

   16 > to < 150     27 Joules 

   150 > to < 250     27 Joules                                                    
 
 Note :  
   (1)  Impact test is not required for plates below 16 mm. 

The average value of the three test results shall meet the specified requirement. One 
individual value may be the below minimum average value specified, provided that it is not 
less than 2/3 rd of the same. 

11.0 PROTECTIVE COATING : 

Plates upto 10 mm thick shall be applied with a suitable rust preventive coating for overseas   
shipping only. 
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12.0        ULTRASONIC EXAMINATION: 

                Plates above 40mm shall be ultrasonically examined in accordance with BHEL standard AA 
085 01 20 (or ASTM A435 / EN10160) and shall comply with the acceptance norms 
specified therein. 

13.0       OPTIONAL: 

  PRESERVATION: 

              If specified in order, all plates shall be applied with a suitable rust preventive to avoid pitting.               

14.0 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 
despatch documents to facilitate quick clearance of the material. 

  The test certificate shall bear the following information:   

(i) AA 101 22-Rev. No.15,   DIN EN 10025 Gr. S355J2G3, Matl. No. 1.0577.                                

(ii) BHEL order No, Melt No, Size & Quantity, Batch No with heat treatment details, Results of 
Chemical analysis, Mechanical tests & NDT, Supplier’s name, Identification No, TC No, 
Signature of Competent authority, etc.  

 15.0 PACKING AND MARKING: 

  Plates shall be transported suitably to avoid damage during transit. 

  For plates below 10 mm thick, each pile (preferably of 16 mm plates) and each plate 10 mm 
thick and over  shall be marked with Melt No., AA 101 22, BHEL Order No, Supplier’s Name, 
Identification No, Size & weight, on any one corner and encircled with paint preferably of white 
colour. 

 15.0 REFERRED STANDARDS (Latest Publications including amendments): 

  1. IS : 1608    2. IS: 2062                       3. DIN EN 10025 

  4. DIN EN 10029   5. DIN EN 10045-1          6. AA 085 01 20 

              7. ASTM A435                                 8.  EN10160          9.  IS: 1757                          
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1.5% NICKEL-CHROMIUM-MOLYBDENUM HOT 
ROLLED/FORGED STEEL BARS- H & T 

 
 

 
 

FOR INTERNAL USE ONLY 
REMOVE THIS PREFACE BEFORE ISSUE TO SUPPLIERS 

 
 
 
 
Comparable Standards: 

1) INDIAN  : IS: 5517 – 2004 Gr: 40Ni6Cr4Mo3, Type J, H&T 
 
 
 
 
 
 
Suggested/Probable Suppliers and Grades: 
 Refer Plant Vendors list 
 
 
 
 
 
 
User Plants References:  
1) HEP, BHOPAL : PS10559 
2) HEEP, HARDWAR : --- 
3) HPEP, HYDERABAD : HY0210299 
4) HPBP, TRICHY : En 24 
  

Revisions:  
Revised as per email dt 18.12.08 from Shri 
Gopal Bhatt from Bhopal. 

APPROVED: 
INTERPLANT MATERIAL RATIONALISATION 

COMMITTEE – MRC(S&GPS) 
Rev No.14 Amd No. Reaffirmed Prepared 

HEP, Bhopal 
Issued 

Corp.R&D 
Dt. of 1st Issue 

April, 1977 Dt:18-12-2008 Dt:  Year:2014 
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1.5% NICKEL-CHROMIUM-MOLYBDENUM HOT 
ROLLED/FORGED STEEL BARS- H & T 

1.0 GENERAL: 

This specification governs the quality requirements of 1.5% Nickel-Chromium-Molybdenum 
Hot rolled/forged Steel Bars, Gr: 40Ni6Cr4Mo3 in Hardened and Tempered condition. 

2.0 APPLICATION: 

For the manufacture of bolts, studs and various components of machines. 

3.0 CONDITION OF DELIVERY: 

Hot Rolled / Forged; Hardened and tempered. 

Note: Sizes up to 100mm in hot rolled 
           >100 to 180mm in hot rolled or forged 
           above 180mm in forged 

The ends of bars shall be reasonably square and true. 

The bars shall be supplied in straight lengths without twists and bends. 

4.0 COMPILANCE WITH NATIONAL STANDARDS: 

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

 

IS: 5517 – 1993 Gr: 40Ni6Cr4Mo3, Type: J 
Hardened & Tempered 

Steels for Hardening and Tempering - 
Specification 

5.0 DIMENSIONS AND TOLERANCES: 

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

5.1.1 Length: Unless otherwise specified, hot rolled bars shall be supplied in 3 to 6 metres 
length or in multiples with maximum 10%, shorts down to 1 metre. 

Forged bars shall be supplied in lengths of 1.5 to 3.0 metres 
  

Revisions:  
Revised as per email dt 18.12.08 from Shri 
Gopal Bhatt from Bhopal. 

APPROVED: 
INTERPLANT MATERIAL RATIONALISATION 

COMMITTEE – MRC(S&GPS) 
Rev No.14 Amd No. Reaffirmed Prepared 

HEP, Bhopal 
Issued 

Corp.R&D 
Dt. of 1st Issue 

April, 1977 Dt:18-12-2008 Dt:  Year:2014 
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5.2 Tolerance: 

5.2.1 Hot rolled bars: The bars shall not vary from specified diameter or distance across flats 
by more than ± 2½ %. 

5.2.2 Forged bars: The tolerance on the forged bars shall be as follows. 

Diameter, mm  Tolerance, mm 

50 mm to 175 mm + 8.0 mm 

Above 175 mm  + 12.5 mm 

Note: (Hot rolled & forged bars). 

Insignificant surface defects in the form of dent and ripple marks are permissible 
provided their depth does not exceed half the tolerance on each size. 

6.0 MANUFACTURE: 

Material shall be manufactured from fully killed steel. 

7.0 HEAT TREATMENT: 

The recommended heat treatment is as follows: 

Harden in oil / water from a temperature of 830 – 850°C. 

Temper at a suitable temperature between 550 – 660°C. 

8.0 FREEDOM FROM DEFECTS: 

The bars shall be sound, straight and free from internal and surface defects, such as 
seams, laps, cracks or any other defects which may impair the end use. 

9.0 CHEMICAL COMPOSITION: 

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

Element 
Melt analysis  percent Permissible variation, 

percent, in product analysis Min. Max. 
Carbon 0.35 0.45 ± 0.02 
Silicon 0.10 0.35 ± 0.03 
Manganese 0.40 0.70 ± 0.04 
Nickel 1.25 1.75 ± 0.05 
Chromium 0.90 1.30 ± 0.05 
Molybdenum 0.20 0.35 ± 0.03 
Sulphur --- 0.035 + 0.005 
Phosphorus --- 0.035 + 0.005 
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10.0 TEST SAMPLES: 

10.1 One sample shall be taken from each melt for chemical analysis. 

10.2 One sample shall be taken from each heat treatment batch for testing of mechanical 
properties. Test pieces for mechanical tests shall be taken in the longitudinal direction of 
the piece. 

For ruling section up to & including 40mm, the test piece shall be machined coaxially 
from the test bars. For ruling section above 40mm the longitudinal axis shall be at least 
12.5 mm from surface of the test bars. 

Test methods for determining mechanical properties shall be as per IS: 1598 (For IZOD 
impact test)/IS: 1757 (For impact test in ISO-V Charpy) and IS: 1608 (For tensile test) or 
any other reputed International Standard. 

10.3 For ruling section above 200mm, tensile test samples can be taken in tangential or 
transverse direction. 

11.0 MECHANICAL PROPERTIES (In Hardened and Tempered Condition): 

Ruling 
section, 

mm 

Tensile 
strength, 

N/mm2 

0.2%/PS/YS 
N/mm2 

min 

%E 
5.65�𝐒𝟎 

min 

* IZOD 
impact 
J, min 

Hardness ** 
BHN 

up to 30 1200, min 1000 10 30 (25) 360 – 420 
> 30 to = 60 1100 – 1250 880 11 41 (35) 330 – 390 
> 63 to = 100 1000 – 1150 800 13 48 (42) 300 – 350 
>100 to = 150 900 – 1050 700 15 55 (50) 270 – 300 
>150 800 – 950 600 16 55 (50) 240 – 285 

* Average of 3 samples applicable for sizes above 16 mm ruling section only. Values in 
bracket are in ISO - V Charpy. 

** Hardness shall be reported for information only. 

12.0 ULTRASONIC TEST: 

12.1 Each bar above 100 mm shall be tested ultrasonically in accordance with BHEL standard 
AA0850118 to ensure freedom from internal defects. 

The norms of acceptance shall be as per category 2 of the above standard. 

12.2 Optional tests: If specified on order, each bar > 40 to 100 mm shall be tested ultrasonically 
in accordance with BHEL standard AA0850118 to ensure freedom from internal defects and 
the norms of acceptance shall be as per category 2. 
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13.0 TEST CERTIFICATES: 
Three copies of test certificates 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 References: 
AA10501, Rev.No.14: 1.5% Nickel-Chromium-Molybdenum Hot Rolled/Forged Steel Bars- 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 and & Ultrasonic tests. 

14.0 PACKING AND MARKING 
The bars shall be suitably packed in bundles to prevent corrosion and damage during 
transit. 
Each bar equal to or greater than 50 mm in diameter or of equivalent cross sectional area 
shall be stamped with 'AA10501' and melt number on the side near the end or on the face. 
Bars below 50 mm 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: 
AA10501: 1.5% Nickel-Chromium-Molybdenum Hot Rolled/Forged Steel Bars- H & T. 
BHEL Order No.: 
Consignment/Identification No.: 
Melt No.: 
Size and Weight: 
Supplier's Name: 

15.0 REFERRED STANDARDS (Latest Publications Including Amendments): 
1. IS: 1598                         2. IS: 1608                            3. IS: 1757 
4. IS: 5517                         5. AA0850118 
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CORPORATE  PURCHASING SPECIFICATION 
 
                            

AA 107 30 

Rev. No. 07 

PREFACE SHEET

 
AUSTENITIC STAINLESS STEEL SHEETS, PLATES AND STRIPS - 

SOLUTION ANNEALED (ASTM A 240M, TYPE 316 L)                     Î 
 
 

FOR INTERNAL USE ONLY 
REMOVE THIS PREFACE SHEET BEFORE ISSUE TO SUPPLIERS 

 
 
 Comparable Standards: 
   
        1. AMERICAN    : ASTM A 240M                                     Î 
        Type 316 L, Solution annealed. 
 
 2.  INDIAN    :  IS: 6911 - 1992  
                                    Gr: X 02 Cr17 Ni12 Mo2 Solution  
        Annealed 
 
 3. EUROPEAN            :  EN 10088-2, Gr: X2CrNiMo17-12-2 
 
 
          
 
 
 Suggested/Probable Suppliers and Grades: 
 
 Refer Plant Vendors list 
 
 
 
 User Plant References: 
 
 1. HEEP - HARDWAR   : AISI: 316 
  
 2. HYDERABAD   : DIN: 17440-1972 

                                 Gr.: X 10CrNiMo 1810 
         3. TRICHY    :  AISI 316 L    

 

Revisions : 

  Cl 28.4.15 of MOM of MRC-S&GPS 
APPROVED:      Interplant Material 
Rationalization Committee-MRC (S&GPS) 

Rev. No. 07 Amd.No. Reaffirmed

Dt.:09.01.2007 Dt : Year: 2013

Prepared 
HARDWAR 

Issued 
Corp. R&D 

Dt. of 1st Issue 
AUGUST, 1978 
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CORPORATE PURCHASING SPECIFICATION 

AA 107 30 

Rev. No. 07 

PAGE    1   OF    2 

AUSTENITIC STAINLESS STEEL SHEETS, PLATES AND STRIPS - 
SOLUTION ANNEALED (ASTM A 240M, TYPE 316 L)                        Î 

 
         ORDERING DESCRIPTION 

 1.0 GENERAL: 

  The sheets, plates and strips shall conform to the latest version of   
             ASTM A 240M, Type 316 L and comply with the following additional                Î 

requirements. 
 2.0 APPLICATION: 
  For general engineering purposes, where corrosion resistance is essential. 
 3.0 CONDITION OF DELIVERY: 
  Hot/Cold rolled, solution annealed and descaled (Finish number 1 or 2 B/2D).   

 4.0 DIMENSIONS AND TOLERANCES: 

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

 5.0 CHEMICAL COMPOSITION : 

 As per ASTM A 240M, Type 316 L.                                                                               Î 

    6.0 TEST CERTIFICATES : 

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

            BHEL References : 

  AA 107 30 -Rev. No.07 / ASTM A 240M, Type:316 L                                           Î  
  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 

Revisions :  

Cl 28.4.15 of MOM of MRC-S&GPS 
APPROVED :      Interplant Material 
Rationalization Committee-MRC (S&GPS) 

Rev. No. 07 Amd.No. Reaffirmed

Dt.:09.01.2007 Dt : Year: 2013

Prepared 
HARDWAR 

Issued 
Corp. R&D 

Dt. of 1st Issue 
AUGUST, 1978 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CORPORATE PURCHASING SPECIFICATION 

  
     
 
   7.0 PACKING AND MARKING: 
  Sheets shall be supplied in bundles or in packages each weighing upto a maximum of 

3000kg. Plates shall be suitably packed to prevent damage during transit. 

  For plates below 25 mm thick, each pile (preferably of 16 plates)  shall be marked with 
suppliers identification mark, ‘AA 107 30 / ASTM A 240 M, Type:316 L, melt No., BHEL  Î 
order No., on the top plate. 

  Each plate of 25mm thickness and above shall be stamped/painted with  the suppliers 
identification mark, ‘AA 107 30 / ASTM A 240 M, Type:316 L , melt No., BHEL order No., Î 
on the top plate 

   
 

 

                  FOR INFORMATION ONLY 
------------------------------------------------------------------------------------------------------------------------------------------------ 

  CHEMICAL COMPOSITION : 
 

C Si Mn Ni Cr Mo S P N 

≤ 0.03  ≤ 0.75 ≤ 2.0 10.0-14.0 16.0-18.0 2.0-3.0 ≤ 0.030 ≤ 0.045 ≤ 0.10 

 
 

 
   MECHANICAL PROPERTIES :    

   

Hardness Max 

BHN HRB 

0.2% PS min 

N/mm² 

UTS min 

N/mm² 

% El min Cold Bend          Î 

217 95 170              Î 485              40 - 
        
 
  

AA 107 30 

Rev. No. 07 

PAGE   2  OF  2 
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CORPORATE  PURCHASING SPECIFICATION 
 
                            

AA 107 39 

Rev. No. 08 

PREFACE SHEET

 
AUSTENITIC STAINLESS STEEL SHEETS, PLATES AND STRIPS - 

SOLUTION ANNEALED (ASTM A 240M, TYPE 304)                        Î 
 
 

FOR INTERNAL USE ONLY 
REMOVE THIS PREFACE SHEET BEFORE ISSUE TO SUPPLIERS 

 
 
 Comparable Standards: 
   
         1.  AMERICAN   : ASTM A 240M                                     Î 
        Type 304, Solution annealed. 
 
 2.  INDIAN    :  IS: 6911 - 1992  
                                    Gr: X 04Cr 19 Ni 9 Solution annealed 
  
         3. EUROPEAN   : EN 10088-2, Gr: X5CrNi18-10 
 
 
 
 Suggested/Probable Suppliers and Grades: 
 
 Refer Plant Vendors list 
 
 
 
 
 
 
 User Plant References: 
 
 1. HEEP - HARDWAR   : HW 021 02 99 
 2. BHOPAL    : PS10587, PS10512-Sheets & Plates 
 3. HYDERABAD   : AISI 304; ASTM A 240M, Gr: TP304;   

Î 
                        ASEA 2 2333-02 

         4. TRICHY    :  AISI 304    

Revisions : 

  Cl 28.4.16 of MOM of MRC-S&GPS 
APPROVED:      Interplant Material 
Rationalization Committee-MRC (S&GPS) 

Rev. No. 08 Amd.No. Reaffirmed

Dt.:09.01.2007 Dt : Year: 2013

Prepared 
HARDWAR 

Issued 
Corp. R&D 

Dt. of 1st Issue 
JUNE, 1978 
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AA 107 39 

Rev. No. 08 

PAGE    1   OF    2 

AUSTENITIC STAINLESS STEEL SHEETS, PLATES AND STRIPS - 
SOLUTION ANNEALED (ASTM A 240M, TYPE 304)                            Î 

 
         ORDERING DESCRIPTION 

 1.0 GENERAL : 

  The sheets, plates and strips shall conform to the latest version of ASTM A 
240M, Type 304 and comply with the following additional requirements.          Î 

 2.0 APPLICATION : 

  For general engineering purposes, where corrosion resistance is essential. 

 3.0 CONDITION OF DELIVERY: 

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

 4.0 DIMENSIONS AND TOLERANCES 

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

 5.0 CHEMICAL COMPOSITION : 

 As per ASTM A 240M, Type 304.                                                                                 Î 

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

              BHEL References : 

  AA 107 39 -Rev. No.08 / ASTM A 240M, Type:304                                              Î 
  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 

Revisions :  

Cl 28.4.16 of MOM of MRC-S&GPS 
APPROVED:     Interplant Material 
Rationalization Committee-MRC (S&GPS) 

Rev. No. 08 Amd.No. Reaffirmed

Dt.:09.01.2007 Dt : Year: 2013

Prepared 
HARDWAR 

Issued 
Corp. R&D 

Dt. of 1st Issue 
JUNE, 1978 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CORPORATE PURCHASING SPECIFICATION 

  
     
 
   7.0 PACKING AND MARKING : 
  Sheets shall be supplied in bundles or in packages each weighing upto a maximum of 

3000kg. Plates shall be suitably packed to prevent damage during transit. 

  For plates below 25 mm thick, each pile (preferably of 16 plates)  shall be marked with 
suppliers identification mark, ‘AA 107 39 / ASTM A 240M, Type:304, melt No., BHEL      Î 
order No., on the top plate. 

  Each plate of 25mm thickness and above shall be stamped/painted with  the suppliers 
identification mark, ‘AA 107 39 / ASTM A 240M, Type:304 , melt No., BHEL order No., on  Î 
the top plate. 

 

     

 

      FOR INFORMATION ONLY 
 

   -------------------------------------------------------------------------------------------------------------------------------- 

 

     CHEMICAL COMPOSITION  

  

C Si Mn Ni Cr S P N 

≤ 0.08  ≤ 0.75 ≤ 2.0 8.0-10.5 18.0 -20.0 ≤ 0.030 ≤ 0.045 0.10 

 

 
         MECHANICAL PROPERTIES     

   

Hardness Max 

BHN HRB 

0.2% PS min 

N/mm² 

UTS min 

N/mm² 

% El min Bend Test 

Dia. 

201 92 205 515 40 - 

              
 

 

 

 

 

AA 107 39 

Rev. No. 08 

PAGE   2  OF  2 
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CORPORATE PURCHASING SPECIFICATION 
 
                            

AA 107 40 

Rev. No. 08 

PREFACE SHEET

 
AUSTENITIC STAINLESS STEEL SHEETS, PLATES AND STRIPS –  

   SOLUTION ANNEALED (ASTM A 240M, TYPE 321)                    Î 
 
 

FOR INTERNAL USE ONLY 
REMOVE THIS PREFACE SHEET BEFORE ISSUE TO SUPPLIERS 

 
 
 Comparable Standards: 
 
        1. AMERICAN    :  ASTM A 240M                                    Î 
         Type 321, Solution annealed. 
  
        2.  INDIAN    :  IS: 6911 - 1992  
                                    Gr: X04Cr18Ni10Ti, Solution annealed 
 
 3. EUROPEAN   : EN 10088-2, Gr: X6CrNiTi 18-10 
 
 
 
 Suggested/Probable Suppliers And Grades: 
 
 Refer Plant Vendors list 
 
 
 
 
 
 
 User Plant References: 
 
 1. HEEP - HARDWAR   : HW 021 02 99 
 2. BHOPAL    : PS10506 Sheets & Plates 
 3. HYDERABAD   : AISI 321 

                    CSN 417246.1 
 

Revisions : 

  Cl .28.4.16 of MOM of MRC-S&GPS 
APPROVED: Interplant Material 
Rationalization Committee-MRC (S&GPS) 

Rev. No. 08 Amd.No. Reaffirmed

Dt.:09.01.2007 Dt : Year: 2013

Prepared 
HARDWAR 

Issued 
Corp. R&D 

Dt. of 1st Issue 
JUNE, 1978 
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Rev. No. 08 

PAGE    1   OF    2 

AUSTENITIC STAINLESS STEEL SHEETS , PLATES AND STRIPS -
SOLUTION ANNEALED (ASTM A 240M, TYPE 321)                            Î 

 
             ORDERING DESCRIPTION 

 1.0 GENERAL: 

  The sheets,  plates and strips shall conform to  the latest version of  ASTM  A 
240M, Type 321 and comply with the following additional requirements.          Î 

 2.0 APPLICATION : 

  For general engineering purposes, where corrosion resistance is essential. 

 3.0 CONDITION OF DELIVERY: 

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

 4.0 DIMENSIONS AND TOLERANCES 

  Material shall be supplied to the dimensions specified in BHEL order. 
 5.0 CHEMICAL COMPOSITION: 

 As per ASTM A 240M, Type 321.                                                                                 Î 
 
    6.0 TEST CERTIFICATES: 
  Three copies of test certificates shall be supplied along with the following information: 

              BHEL References: 

  AA 107 40 -Rev. No.08 / ASTM A 240M, Type: 321 
              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 

Revisions :  

Cl.28.4.16 of MOM of MRC-S&GPS 
APPROVED: Interplant Material 
Rationalization Committee-MRC (S&GPS) 

Rev. No. 08 Amd.No. Reaffirmed

Dt.:09.01.2007 Dt: Year: 2013

Prepared 
HARDWAR 

Issued 
Corp. R&D 

Dt. of 1st Issue 
JUNE, 1978 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CORPORATE PURCHASING SPECIFICATION 

 
    7.0 PACKING AND MARKING: 
  Sheets shall be supplied in bundles or in packages each weighing upto a maximum of 

3000kg. Plates shall be suitably packed to prevent damage during transit. 

  For plates below 25 mm thick, each pile (preferably of 16 plates)  shall be marked with 
suppliers identification mark, ‘AA 107 40 / ASTM A 240M, Type:321, melt No., BHEL    Î 
order No., on the top plate. 

  Each plate of 25mm thickness and above shall be stamped/painted with  the suppliers 
identification mark, ‘AA 107 40 / ASTM A 240M, Type:321, melt No., BHEL order No., on Î 
the top plate. 

 

 

      FOR INFORMATION ONLY 
 ------------------------------------------------------------------------------------------------------------------------------ 

   
     CHEMICAL COMPOSITION 
 

    C    Si  Mn     Ni     Cr      S      P       Ti   N 

≤ 0.08  ≤ 0.75 ≤ 2.0 9.0-12.0 17.0-19.0 ≤ 0.030 ≤ 0.045 5(C+N) - 
0.70, max 

0.10 

 
     MECHANICAL PROPERTIES     

   

Hardness, max 

  BHN  HRB 

0.2% PS, min 

N/mm² 

UTS, min 

N/mm² 

% El, min Cold Bend.    Î

  217   95 205 515 40 - 
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Rev. No. 08 

PAGE   2  OF  2 



C
O

PY
R

IG
H

T
 A

N
D

 C
O

N
FI

D
E

N
T

IA
L

 
T

he
 I

nf
or

m
at

io
n 

on
 th

is
 d

oc
um

en
t i

s 
th

e 
pr

op
er

ty
 o

f 
 B

H
A

R
A

T
 H

E
A

V
Y

 E
L

E
C

T
R

IC
A

L
S 

L
IM

IT
E

D
 

It
 m

us
t n

ot
 b

e 
us

ed
  d

ir
ec

tly
 o

r 
In

di
re

ct
ly

 in
 a

ny
 w

ay
 d

et
ri

m
en

ta
l t

o 
th

e 
In

te
re

st
 o

f 
th

e 
co

m
pa

ny
. 

 

 
CORPORATE PURCHASE SPECIFICATION 

 

AA  193 31 

Rev. No. 11 

PREFACE SHEET 

 
   CARBON STEEL FORGINGS, CLASS 2             

 
 
 

FOR INTERNAL USE ONLY 
REMOVE THIS PREFACE BEFORE ISSUE TO SUPPLIERS 
 
 
 

 Comparable Standards: 
 
           1.  INDIAN                                              :  IS: 2004 - 1991  

 Class 2 (20C8),              
 
 
 
 
 
 
 
 Suggested/Probable Suppliers and Grades: 

 Refer plant vendors list. 

 

 

 

 
 
  
 User Plant References: 
 
           1. BHOPAL               :  PS 10124, PS 10159206 
 2. HARDWAR  :  IS:2004, Class 2 
 3. HYDERABAD  : HY19363, CSN 412020.1, CSN412020.3,                       
                                                        SAE1020, IS:2004-Cl 2, CSN411373.0,             
  4. TIRUCHY   :  IS:2004, Class 2     

REVISIONS :  
36th  MOM OF MRC (FCF+HTM) 

 

APPROVED : 
INTERPLANT MATERIAL RATIONALISATION          
          COMMITTEE-MRC  (FCF+HTM) 

Rev. No. 11 Amd.No. Reaffirmed
d 

Dt: 30.01.2008 Dt :  
Year:04-11-2011 

Prepared 

HARDWAR 

Issued 

Corp. R&D 

Dt. of 1st Issue  

JULY, 1980 
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CORPORATE PURCHASE SPECIFICATION 
 

AA   193 31 

Rev. No. 11 

PAGE    1  OF  6 

 
   CARBON  STEEL FORGINGS, CLASS 2         Î 

 
 
 

1.0      GENERAL: 
 

This specification governs the quality  requirements of Carbon Steel Forgings, Class 2.          Î 
  
 

2.0      APPLICATION: 
 

Suitable  for general engineering purposes and for use in welded constructions. 
 
3.0      CONDITION OF DELIVERY: 

 
Normalised / Normalised and tempered.. 

 
 Rough machining of the forgings shall be carried out, unless otherwise specified in the   
            BHEL order/drawing. 
 
4.0      COMPLIANCE WITH NATIONAL STANDARDS: 

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

 
IS::2004 – 1991 (RA -2006)                 }  Carbon Steel Forgings For General Engineering  

Gr: 2 (20C8),                }   Purposes.             Î 
  
5.0 DIMENSIONS AND TOLERANCES: 

 
The dimensions and tolerances shall be as specified on the order/ drawing. Wherever these 
are not specified, specified, the machining allowances and tolerances shall be as specified 
below: 

 
 For finish machined drawings : 3 ± 1 mm 
 
 For rough machined drawings : ± 1 mm  
 

REVISIONS :  
 
36th  MOM OF   MRC (FCF+HTM) 

APPROVED : 
INTERPLANT MATERIAL RATIONALISATION 

COMMITTEE-MRC (FCF+HTM) 

Rev. No.  11 Amd.No. Reaffirmed 

Dt. 30.01.2008 Dt : Year:04-11-2011 

Prepared 

HARDWAR 

Issued 
Corp. R&D 

Dt. of 1st Issue 
JULY,  1980 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
6.0 MANUFACTURE: 
 

Forgings shall be manufactured from steel produced by the open hearth, electric or such other Î 
process as may be agreed to between BHEL and the manufacturer. 

Steel shall be fully killed. 

Sufficient discard shall be made from each ingot to ensure freedom from pipe, segregation and 
other defects.   

The amount of hot working and finishing temperature shall be such as to ensure complete 
soundness and adequate uniformity of structure and mechanical properties after heat 
treatment. The forgings shall not be overheated. 

 The minimum reduction ratio when forgings are made out of ingots shall be 4:1. 

 For sizes above 250 mm ruling section, the minimum  reduction ratio shall be  3.5:1 
 
Note:  Raw material like Ingots/Blooms/Billets required for  forgings should be    

                       procured from BHEL approved sources  along with test certificate." 
 
7.0 FREEDOM FROM DEFECTS: 
 

         The forging shall be free from defects, such as cracks, fold, flakes, seams, segregation, 
         nonmetallic inclusions and other injurious defects which may affect the utility of the forging.  
          

8.0 HEAT TREATMENT: 
 

Forgings shall be normalised / normalised and tempered at suitable temperature to achieve the 

mechanical properties specified.                Î 

Test pieces shall also be heat treated along with the forgings they represent. 

9.0      FINISH: 

As mentioned in the drawing. 
 
10.0    CHEMICAL COMPOSITION: 

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

         _________________________________________________________________   
  Element                                         Percent                      Permissible variation , 
      min.  max.            percent 
                    ------------------------------------------------------------------------------------------------------------- 
         Carbon 0.15 0.25  ± 0.02 

                 Silicon                                     0.15              0.35  ± 0.03 

  Manganese                         0.60              0.90  ± 0.04 

  Sulphur                           ---              0.040  + 0.005 

  Phosphorus                           ---              0.040  + 0.005 
 -------------------------------------------------------------------------------------------------------------- 
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NOTE: 

1. Elements not quoted above shall not be added to the steel, other than  for the purpose of   
      finishing the heat and shall not exceed  the following limits: 

 
Element       Percent, max. 
Nickel   0.30 

Chromium  0.30 

Copper   0.25 

Molybdenum   0.05 

Vanadium  0.05 

    Tin   0.05 

    Boron   0.0003 

                                         ----------------------------------------------- 

2. When steel is aluminium killed or killed with both aluminium and silicon, the requirements  
      of minimum silicon content shall not apply. For aluminium killed steel the total aluminium     
      content shall be with in 0.02 to 0.05 percent. 

            3.   Percent Cu + 10 X (percent Tin) shall not exceed 0.5%. 

            4.   Carbon equivalent (Melt analysis) value (C.E.) = 0.42%, max. 
 
             Mn          Cr+Mo+V              Ni + Cu 
  C.E. = C +   -------   +    ------------      +     -----------  
    6                 5                        15 

            5.   Mo ≤ 0.15%, limiting to meeting conditions of  Cr + Mo + Ni = 0.5%. 
 
11.0 TEST SAMPLES: 
 
11.1   Unless otherwise specified in the order/drawing, test samples shall be taken from each melt  
          and heat treatment batch. Test samples should be cut from the heat treated forgings by cold  
          process only and shall receive no further heat treatment. 

 Test samples shall be cylindrical or rectangular in shape and cut at a distance of 12.5 mm  
           below the heat treated surface. 
 
11.2 When integral test pieces are not called for, a test sample, having similar reduction ratio and    
          heat treatment, as the forgings it represents, shall be provided per heat, per heat treatment  
          batch, for check testing at BHEL, along with the forgings. The samples shall be properly  
          identified and correlated with the Heat/Heat treatment batch No./Test certificate No. Test  
          samples shall be taken, at a distance 12.5 mm below heat treatment surface. 
 
11.3 Test samples shall generally be taken in the longitudinal direction. However, for economic  
          reasons or where the size/configuration does not permit the same, test samples may be taken  
          in the transverse or radial direction. 
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12.0 MECHANICAL PROPERTIES : 

           The test pieces, after being heat treated as per clause 7.0 above, shall show the following  
            properties upto a limiting ruling section of 800 mm. Properties for thicker sections shall be  
            subject to agreement between BHEL and the manufacturer.   

           Test methods are specified below: 

12.1 Tensile     :  IS: 1608 

12.2     Hardness Test (Brinell)  :  IS:1500 

12.3    Charpy Impact Value (2mm U-Notch) : IS:1499 

The test is applicable for forgings of sizes above 16mm only. 
----------------------------------------------------------------------------------------------------------------------------- 
Property  Sample Limiting ruling section, mm                                         . 
   (Cl 11.3) Upto & incl.100   > 100 & upto 400    > 400 & upto 800 
------------------------------------------------------------------------------------------------------------------------------ 
Tensile strength,        Longitudinal          430       390                          370   
 min, N/mm2  Transverse/ 
   Radial/ 
   Tangential 
------------------------------------------------------------------------------------------------------------------------------ 
Yield strength,            Longitudinal          230       195                          185   
 min, N/mm2  Transverse/ 
   Radial/ 
   Tangential 
------------------------------------------------------------------------------------------------------------------------------ 
Elongation on             Longitudinal            24         23                            21   
5.65√So gauge  Transverse/  12         11        9 
length percent, Radial/   16         15       13  
min.   Tangential  18         17       15 
------------------------------------------------------------------------------------------------------------------------------ 
* Hardness, Brinell, HB    ----         120 – 167   111 – 156  111 - 156  
------------------------------------------------------------------------------------------------------------------------------ 
Charpy Impact            Longitudinal             47         43                            40   
value (2mm U-Notch)  Transverse/  24         22       20 
min., joules  Radial/   28         26       24  
   Tangential  35         32       28 
-----------------------------------------------------------------------------------------------------------------------------
Note: 
1. Unless otherwise stated  on the order/drawing small forgings of non-critical nature weighing  
    less than 300 kg shall be accepted on the basis of chemical composition and hardness.          
*2. Hardness test can be conducted only when tensile test can not be performed. 

13.0 ULTRASONIC TESTS: 

13.1 For forgings ordered by BHEL, Hyderabad: Unless other wise specified on the drawing,           Î 
ultrasonic test shall be carried out as per BHEL standard AA 085 01 18 and norms of 
acceptance shall be as per category 2. 

13.13.2 For forgings ordered by other units: If specified on the drawing/order, ultrasonic test shall be Î 
carried out as per BHEL standard AA 085 01 18 and norms of acceptance shall be as per 
category 2, unless otherwise specified. 
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14.0     ADDITIONAL TESTS:  If specified in the drawing /order, the following tests shall be conducted: 

14.1 Bend Test (Longitudinal): 

The test pieces (230mm long and 32 mm square with edges rounded off, where the Î 
dimensions permit) shall be capable of being bent cold by direct pressure without fracture, until 
the sides are parallel, round a mandrel having a diameter of 44 mm when tested as per 
IS:1599. 

14.2     Magnetic particle test: 
14.3 Any other tests. 

“Norms of acceptance shall be as specified on the drawing/order. "             Î 
 
15.0 SCOPE OF THIRD PARTY INSPECTION:              
            Wherever, separate quality plan is not attached, the  scope of third party inspection shall  
            be  as follows:      

1. Review of supplier’s declared chemical composition. 
2.  Selection of test samples for mechanical tests and witness of mechanical tests. 
3.  Witness of Non-destructive tests as applicable. 
4.  Review of HT charts. 
5.    Dimensional inspection. 

16.0 TEST CERTIFICATES: 

Three copies of a test certificates shall be supplied,  unless otherwise stated in the order, in the 
Test Certificate proforma annexed to this specification (Annexure -I). 

            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 following details shall be furnished in the test certificate: 

Dimensional inspection. 
Details of heat treatment. 
Reduction ratio 
Chemical composition including trace elements. 
Results of mechanical tests. 
Results of Ultrasonic test 
Results of ultrasonic examination. 
Results of additional tests called for in the drawing/order. 

17.0 PACKING & MARKING: 

Forgings shall be suitably packed to prevent damage during transit. 
Machined surfaces shall be properly protected with anticorrosive compounds. 
Each package or forging (when supplied separately) shall be legibly marked with the following 
information: 

AA 193 31 - Carbon Steel Forgings, Class 2 (20C8).             Î 
BHEL Order No. 
Suppliers Name 
Consignment/ Identification No. 

 Batch No. 
            Weight. 

18.0 REFERRED STANDARDS (Latest publications Including Amendments):   

             1) IS:1499   2) IS:1500           3) IS:1599      4)  IS:1608         
             5) IS:2004                  6) AA 085 01 18 
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ANNEXURE-I: RECOMMENDED TEST CERTIFICATE  FORMAT FOR FORGINGS  
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