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ACCEPTANCE STANDARDS FOR LIQUID PENETRANT EXAMINATION OF WELDS 

 

1.0 SCOPE: 

1.1 This standard covers the "Acceptance Standards For Liquid Penetrant Eamination Of 
Wleds' . 

1.2 The procedure for liquid penetrant examination shall be as per Corporate Standard AA 
085 01 31: Procedure For Liquid Penetrant Examination. 

1.3 This standard is based on ASME Section 8, Division 1, Appendix 8. 

2. DEFINITION OF IHDICATIONS: 

 

Relevant indications are those which result from mechanical discontinuities. 
Indications with major dimensions greater than 1.6 mm only shall be considered 
relevant. 

2.1 Linear indications are those indications in which the length is more than three times the 
width. 

2.2 Rounded indications are those indications which are circular or elliptical with the length 
equal to or less than 3 times the width. 

2.3 Any questionable or doubtful indications shall be retested to verify whether or not they 
are relevant. 

2.4 Localised surface imperfections, such as may occur from machining marks, surface 
conditions or incomplete bond between base metal and cladding may produce similar 
indications which are not relevent to the detection of unacceptable discontinuities. 

3. ACCEPTANCE STANDARDS: 

All surfaces to be examined shall be free from: 

a) relevent linear indications. 

b) relevent rounded indications greater than 4.8 mm. 

c) four or more rounded defects in line separated by 1.6 mm or less (edge to edge) 
except where the specification for the material establishes different requirements 
for acceptance so far as defects are concerned. 

 

Revisions:   
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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, 

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., 

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 
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STEEL TUBES – ELECTRIC RESISTANCE WELDED / 

SUBMERGED ARC WELDED 
 

1.0 GENERAL: 

This specification governs the quality requirements of light, medium and heavy grades of 

Electric Resistance Welded/Submerged Arc Welded steel tubes with plain ends in 

ungalvanized and galvanized condition in the range of 60mm to 150mm NB. 

2.0 APPLICATION: 

For general purpose, suitable for bending, welding and screwing for flanges and fittings. 

Not suitable for steam services. 

3.0 CONDITION OF DELIVERY: 

Tubes shall be supplied with plain ends. 

The ends shall be cut cleanly and square with the axis of the tube. 

Unless otherwise specified, tubes shall be supplied in ungalvanized condition. 

4.0 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: 1239(part 1) – 2004:  Steel Tubes, Tubular and other Wrought Steel Fittings 

Gr: ERW.   

5.0 DIMENSIONS AND TOLERANCES: 

 Sizes: 

BHEL order shall clearly state the maximum outside diameter, and wall thickness of the 

tube.   

 Tolerances: 

 Thickness: 

Light tubes + not limited 

 − 8 percent 

Medium and Heavy tubes + not limited 

 − 10 percent 

Revisions:  
Corrected the Clause 11.4 in line with IS 1239 (Part 1) 

APPROVED: 

INTERPLANT MATERIAL RATIONALISATION 

COMMITTEE – MRC(S&GPS) 

Rev No.07 Amd No. Reaffirmed Prepared 

HEP, Bhopal 

Issued 

Corp.R&D 

Dt. of 1st Issue 

July, 1976 Dt:05-01-2015 Dt:  Year:      
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 Weight: 

Single tube (light series) + 10 percent   

 − 8 percent 

Single tube (medium and heavy series) ± 10 percent  

For quantities per load of 10 tonnes, min (light series) + 7.5 percent 

 − 5 percent 

For quantities per load of   ± 7.5 percent 

10 tonnes, min (medium and heavy series)   

 Internal Weld Fin: 

Height of the internal weld fin shall not be greater than 60 percent of the specified 

thickness. 

 Length: 

5.2.4.1 Random Length: 

Tubes shall be supplied in random lengths of 4 to 7 meters, unless otherwise specified 

and in the line with IS: 1239, Part 1. 

5.2.4.2 Exact Length: 

When exact lengths are called for, the tolerances shall be + 6 mm, − 0 mm of the 

specified length.  

6.0 MANUFACTURE: 

Tubes shall be made from tested quality steel manufactured by any approved process and 

shall be fully killed. 

Tubes shall not be manually welded. 

7.0 FREEDOM FOR DEFECTS: 

Tubes shall be cleanly finished and reasonably free from injurious defects. They shall be 

reasonably straight. The ends shall be cut cleanly and reasonably square with the axis of 

the tube. 

8.0 CHEMICAL COMPOSITION: 

The melt analysis of steel shall be as follows: 
 

Element Percent max. Permissible variation over specified limit, ± max 

Carbon 0.20 0.02 

Manganese 1.30 0.04 

Sulphur 0.040 0.005 

Phosphorus 0.040 0.005 

9.0 GALVANIZING: 

When galvanized tubes are ordered, the Zinc coating on the tubes shall be in accordance  

with IS: 4736 
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10.0 TEST SAMPLES: 

All tubes bearing the same designation and manufactured under a single process shall be 

grouped together to constitute a lot. Each lot shall be sampled separately in accordance 

with IS: 4711 

11.0 MECHANICAL PROPERTIES: 

 Tensile: 

The tensile strength of strips cut form selected tubes, when tested in accordance with 

IS: 1608 shall be as follows:  

Tensile strength                       :   320 N/mm2, min. 

Elongations on 5.65�𝐒𝐒𝐨𝐨 gauge length: 

Up to and including. 25 mm NB  : 12 percent, min. 

Over 25 mm up to including150 mm NB : 20 percent, min. 

Note: 

1. For welded tubes, the strip tensile test specimen shall not contain the weld. 

2. For galvanized tubes, zinc coating may be removed by stripping prior to tensile test. 

 Bend Test (On tubes up to and including 50mm nominal bore): 

When tested in accordance with IS: 2329, the tubes shall be capable of withstanding the 

bend test without showing any signs of fracture or failure. 

Tubes shall be bent with the weld at 90º to the plane of bending. The tubes shall not be 

filled for this test.   

Ungalvanised tubes shall be capable of being bent cold without cracking, through 180º 

around a former having a radius at the bottom of groove in the plane of bending equal to 

at least six times the outside diameter of the tube.   

Galvanized tubes shall be capable of being bent cold without cracking of the steel, through 

90º round a former having a radius at the bottom of the groove equal to at least eight 

times the outside diameter of the tube.          

 Flattening Test (On tubes above 50mm nominal bore): 

Rings not less than 40mm in length, cut form the end of each selected tubes shall be 

flattened  between parallel plates with the weld at 90º(point of maximum bending) in 

accordance with IS:2328. No opening shall occur by fracture in the weld until the distance 

between the plates is less than 75 percent of the original outside diameter of the tube and 

no cracks or breaks on the metal elsewhere than in the weld shall occur until the distance 

between the plates is less than 60 percent of the original outside diameter. 

Test rings may have the inner and outer edges rounded. 

 Hydraulic Test / Eddy Current Test: 

Each tube shall withstand a test pressure of 5 N/mm2 without showing leakage defects of 

any kind. The pressure shall be applied and maintained for a minimum period of 

3 seconds for proof and inspection. 

Note:   Eddy current test may be done in place of Hydrostatic test as per the procedure in 

Annexure – B of IS: 1239, Part-1. 
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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 dispatch documents to facilitate quick clearance of the 

material. 

The test certificate shall bear the following information:    

AA10152: Rev. No.07: Steel Tubes – ERW/SAW   

BHEL order No:  

Supplier's Reference: 

Name 

Identification No. 

Melt No. 

Results of Tests: 

Results of Chemical, Mechanical tests and Hydraulic/Eddy Current test. 

13.0 PROTECTIVE COATING: 

The tubes shall be protected with a rust preventive coating of varnish, externally 

throughout the length. 

14.0 PACKING AND MARKING: 

Each tube shall be plugged at both ends by means of tight fitting end caps. 

The tubes shall be suitably packed in bundles/packages to prevent corrosion and damage 

during transit. 

Each bundle/package shall bear the following information: 

AA10152: Steel Tubes – ERW/SAW  

BHEL Order No. 

Consignment/Identification No. 

Outside Diameter and Wall Thickness. 

Supplier's Name  

15.0 REFERRED STANDARDS (Latest Publications Including Amendments): 

1) IS: 1608 2) IS: 2328 3) IS: 2329 

4) IS: 4736 5) IS: 4711  
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CARBON STEEL CASTINGS-FUSION WELDING QUALITY 
 

 1.0 GENERAL 
 
  This specification governs the quality requirements of Carbon Steel Castings-Fusion 

Welding Quality. 
 
 2.0 APPLICATION 
 
  For pressure containing parts for high temperature service and of quality suitable for 

assembly with other castings or wrought steel parts by fusion welding. 
 
 3.0 CONDITION OF DELIVERY 
 
  Normalised / Normalised & tempered  
 
  Rough machining of the castings shall be carried out, unless otherwise specified in BHEL 

order/drawing. 
 
  Castings shall not be painted   
 
 4.0 COMPLIANCE WITH NATIONAL STANDARDS 
 
  There is no Indian standard covering this material. However, assistance has been derived 

from ASTM A 216-1993, Gr: WCC, in preparing this specification. 
 
 5.0    DIMENSIONS AND TOLERANCES 
 
  The castings shall be true to the pattern/drawing.  
   
  Holes for machining up to and including 50 mm in diameter are to be cast solid, unless 

otherwise stated in BHEL order/drawing. 
 
  Unless otherwise specified in BHEL order/drawing, untoleranced dimensions for the 

castings shall be as per tolerance class 4 of BHEL standard AA 023 04 02. 

Revisions :  

 36
th

   MOM of MRC-FCF+HTM 

APPROVED : 

INTERPLANT MATERIAL RATIONALISATION 

COMMITTEE-MRC (FCF+HTM) 

Rev. No. 09 Amd.No. Reaffirmed 

Dt: 01.10.2005 Dt : Year;04-11-2011 

Prepared  

HYDERABAD 

Issued 

Corp. R&D 

Dt. of 1st Issue 

  MARCH, 1978 
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6.0 MANUFACTURE 

      
The steel for the castings shall be made by basic electric furnace process or such other 
process as may be agreed to between BHEL and the manufacturer.  
 
The steel shall be fully killed. 
 

7.0 HEAT TREATMENT  
 
  Heat treatment shall be carried out at suitable temperatures to give the properties specified. 
 
  Any flame or arc cutting which may have to be done, shall be carried out before heat 

treatment. 
 
  Test pieces shall also be heat treated along with the castings they represent. 
 
 8.0  FINISH 
   All castings shall be properly fettled and dressed and all surfaces shall be thoroughly cleaned. 
 
  Machined surfaces shall have the surface finish as indicated in the drawing  
 
 9.0 FREEDOM FROM DEFECTS 
 
  Castings shall be free from defects such as porosity , blow holes, sand inclusion, shrinkage, 

cavities, hard spots, cold shuts, cracks, etc., which may adversely affect machining and utility 
of castings. 

 
  When it is necessary to remove risers by flame cutting, care shall be taken to make the cut at 

a sufficient distance from the body of the casting so as to prevent any defect being introduced 
into the casting due to local heating. 

 
10.0 CHEMICAL COMPOSITIION 
 
  The melt analysis of steel and the permissible variation in the composition of the castings 

from the melt analysis shall be as specified below: 
 
   Melt analysis, Permissible 
  Element Percent, max              Variation, percent 
   
  *Carbon       0.25    0.02 

  Silicon       0.60    0.05 

  *Manganese      1.20    0.06 

  Sulphur      0.045    0.008 

  Phosphorus      0.040    0.008 

         ------------------------------------------------------------------------------------------------------------------
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Note:  1. In the interest of uniform welding, the concentration of the unspecified alloying  
                elements shall not exceed the limits specified below. Whenever specified in the   
                enquiry/order, the test results of these elements shall also be included in the test  
                certificate. However, the manufacture shall ensure that these elements are within  
                the limits specified. 
 

 
 
  Element       Percent, Max. 
 
   

  Copper       0.30 

  Nickel       0.50 

  Chromium       0.50 

  Molybdenum      0.20 

  Vanadlum       0.03 

 

                   1. Total content of these unspecified elements  1.00 

 
       2. For each reduction of 0.01% below the specified maximum carbon content, an increase  
                       of 0.04% Mn above the maximum specified will be permitted up to a maximum of 1.40%. 
   
  
11.0     TEST SAMPLES 
 
  Manufacturers shall carryout mechanical testing as per following sampling plan. 
 

11.1 Unless otherwise specified for castings weighting up to 500 kg. piece weight one keel block, 
separately cast per melt per heat treatment batch shall be supplied according to the sketch 
given below: 

 

11.2 Unless otherwise specified castings weighing more than 500 kg shall be provided with 
integrally cast keel block. 

 

11.3 Retests shall be carried out as per IS : 8800 
 

11.4 Keel blocks with proper identification and representative of the castings shall be supplied 
along with the consignment for testing at BHEL works. 
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DETAIL OF KEEL BLOCK 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

12.0 MECHANICAL PROPERTIES: 
 
 The test pieces, after being heat treated as per clause Cl.7.0 above, shall show the following 

properties: 
 
12.1 Tensile 
 
 The test pieces shall show the following properties when tested in accordance with ASTM A 

370 
 
 Tensile strength    : 485 - 655 N/mm2 

 Yield strength      : 275 N/mm2, min. 

 Elongation on 50mm gauge length  : 22 percent, min. 

 Reduction in area    : 35 percent, min. 

 

12.2 Hardness (Brinell): for information only: 

 150 - 205 HB. 
 
13.0 NON-DESTRUCTIVE TESTS: 

 The following tests shall be conducted: 
 

1) Ultrasonic examination to BHEL standard AA 085 01 04 / AA 085 01 05 

2) Liquid penetrate examination to BHEL standard AA 085 0131. 

3) Magnetic particle examination to BHEL standard AA 085 01 33 and norms of acceptance 
as per BHEL standard AA 085 01 34. 

 
Norms of acceptance shall be as specified in BHEL order/drawing 
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14.0 REPAIR OF CASTINGS 
 
 The manufacturer without the prior permission of BHEL shall not carry out repair of castings. 
 

   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 test certificates shall be supplied unless otherwise stated in BHEL order, 

preferably in the test certificate format annexed to this specification (Annexure -1). 
 
 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: 
 

i) Dimensional inspection. 

ii) Detail of heat treatment 

iii) Chemical composition & unspecified alloying elements whenever called for 

iv) Results of mechanical tests 

v) Results of NDT tests. 

 
17.0 PACKING AND MARKING 
 
 Castings shall be suitably packed to prevent corrosion and damage during transit. Machined 

surfaces shall be properly protected with anticorrosive compounds. Each package or casting 
(when supplied separately) shall be legibly marked with the following information. 

 
 AA 195 11:  C.S. Castings - F.W. Quality 
 BHEL Order No. 
 Consignment/Identification No. 
 Melt No. 
 Weight 
 Supplier's Name 

18.0 REFERRED STANDARDS (Latest Publications Including Amendments): 
 
 1.   AA 023 04 02  2.  AA 085 01 04  3.  AA 085 01 05             4.  AA 085 01 31        

5.   AA 085 01 34  6.  ASTM A 216 7.  ASTM A 370     8. IS : 8800 
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ANNEXURE 1 - RECOMMENDED TEST CERTIFICATE FORMAT FOR CASTINGS 
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                                   KEVLAR SHEETS (MEDIUM PRESSURE OIL)                                    Î 
 

1.0      GENERAL: 
 

This specification governs the quality of Kevlar sheets for medium pressure oil application.     Î   
  
 

2.0      APPLICATION: 
 

Suitable  for use with oil in steam turbine and industrial applications at maximum operating 
pressure of 7.0 N/mm² and temperature of 425°C. 

 
3.0 DIMENSIONS AND TOLERANCES: 

 
3.1 Dimensions:  The material shall be supplied to the dimensions specified on the order. 
 
3.2 Thickness:  The thickness of sheets shall preferably be selected from the following: 
 
 0.40, 0.50, 0.75, 1.00, 1.50, 2.00, 3.00 mm. 
 
3.3 Tolerances:  Maximum permissible deviation on nominal thickness of sheets shall be as 

follows:  

Nominal Thickness mm 

Above Upto & incl. 

Permissible deviation from 
nominal thickness ± mm 

Max. deviation between points not 
more than 250 mm apart, ± mm 

- 0.50 0.05 0.05 

0.50 1.00 0.10 0.10 

1.00 2.00 0.15 0.10 

2.00 3.00 0.20 0.15 

 
4.0 MATERIAL: 
 

The sheets shall consist mainly of Kevlar material.                                                               Î 
 
5.0 FREEDOM FROM DEFECTS: 
 

The Kevlar sheets shall be of uniform texture, smooth on both sides without any crack and     Î   
free from irregularities. 

 
6.0      TEST SAMPLE: 
 

Supplier shall supply a test sample to BHEL for acceptance before regular supplies.              Î 

Revisions : Ref. Cl. 34.1.10 of  34
th

 MRC-E 

Asbestos deleted.  Kevlar substituted. 

APPROVED : 

INTERPLANT MATERIAL RATIONALISATION 

COMMITTEE-MRC (E) 

Rev. No.  02 Amd.No. Reaffirmed

Dt. 22.05.2007 Dt : Year :

Prepared 

HYDERABAD 

Issued 

Corp. R&D 

Dt. of 1st Issue 

MAR.  1982 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7.0 PROPERTIES: 
 

When tested the material shall show the following properties: 
          

7.1 Flexibility after accelerated ageing:  Shall show no visual sign of cracking. 
 
7.2 Compressibility and recovery test: 
7.2.1 Compressibility:  6 to 14% 
7.2.2 Recovery:  40% minimum 
 
7.3 Tensile strength:  7 N/mm² minimum 
 
7.4 Oil absorption:  The percentage ingress in thickness and mass shall not exceed the value given 

below. 
 
7.4.1 Oil:  Ingress in thickness/mass for 5 hours at 150 ±2°C – 50% maximum.  
 
7.4.2 Petrol:  Increase in thickness for 5 hours at 20 to 30°C  :  50% maximum. 

            Increase in mass for 5 hours at 20 to 30°C         :  30% maximum. 
 
7.5 Water absorption:  Increase in mass  :  10% maximum. 
 
7.6       Tensile strength:  For 0.4 mm up to and including 1.0 mm thick  :   9.0 N/mm² 

     Above 1.0 mm thick                                         :  12.0 N/mm² 
 
7.7 Stress relaxation:  Residual stress      :  17.5 N/mm² minimum. 
 
8.0 TYPE APPROVAL: 

 
Samples for type approval testing shall be accepted only from those manufacturers whose 
manufacturing and testing facilities are considered satisfactory, to ensure continuous supply of 
good product. 

9.0      TEST CERTIFICATES: 

Unless otherwise stated, three copies of the test certificate shall be supplied along with each 
consignment, giving the following information. 

 

AA 21503 Rev.No.02  :  Kevlar sheet for medium pressure oil application.                                Î 
BHEL Order No. 
Manufacturer’s/Supplier’s Name. 
Trade Mark, if any. 
Batch/Lot No. 
Date of manufacture.  
Quantity supplied. 

Test results of Clauses 3 and 7.                                                                                                  Î 
 

 

 

CORPORATE PURCHASE SPECIFICATION 

 

AA  215 03 

Rev. No. 02 

PAGE    2   OF   3 



 

 
10.0 PACKING AND MARKING: 

 
Unless otherwise stated, the material shall be supplied either flat or in rolls suitably packed to 
prevent damages during transit. 
 
Manufacturer’s name and grade shall be clearly marked on a piece of 300x300 mm cut from 
any position of the sheet. 
 
Each package shall be legibly marked with the following information: 
 

AA 21502 Rev. No.02  :  Kevlar sheet for medium pressure oil application.                                 Î 
BHEL Order No. 
Manufacturer’s/Supplier’s Name. 
Trade Mark, if any. 
Batch/Lot No. 
Date of manufacture. 
Quantity supplied 
           

11.0 Probable Supplier                        Î 
M/s. V.J. Industries, 
Kumarpuram, Chrompet 
Chennai – 600044. 
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RUST PREVENTIVE HARD FILM, BLACK (TRP) 
1.0 GENERAL: 

 This specification governs the quality requirements of temporary rust preventive (TRP), 
coating a hard film on drying. The material consists of film forming ingredients dissolved in 
solvents to give a low viscous liquid at room temperature. On evaluation of solvents, a thin 
though abrasion resistant film capable of being handled without damage shall be obtained. 
Normally this material gives protection upto six months and thereafter requires inspection and 
reapplication, if necessary. 

2.0 APPLICATION: 

 Depending upon components and their sizes, the rust preventive can be applied by brush, dip 
or spray. Two liberal coats are desirable for adequate protection. The surface to be coated 
with anti rust solution should be absolutely clean and free from rust. 

3.0 REMOVAL: 

             This TRP can be removed by cotton cloth soaked in white spirit to BHEL specification AA 56701. 

4.0     COLOUR  : Steel Black. 

 5.0      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: 1153 - 2000:RA-2005    Temporary Corrosion Preventive, Fluid, Hard Film, Solvent 
deposited,  

6.0      COMPOSITION: 

The composition shall be based on asphalt, mineral oil and inhibitive pigments with suitable additives. 

 7.0     TEST SAMPLES: 

 Half a litre of sample shall be taken for testing and approval. 

8.0 PROPERTIES: 

 When tested in accordance with the relevant clauses of BHEL standard AA 085 00 01, the test 
sample shall show the following properties: 

8.1     Consistency  :  90 ± 10 seconds in Ford Cup No.4 at 27± 0.50C. 

8.2     Drying Time  :  Tack free:  Within one hour 
       Hard dry :  16 hours 

8.3 Flash Point  :  320C, min.  

 

Revisions:   

  As per 40
th

 MOM of MRC-CPO 

APPROVED: 

INTERPLANT MATERIAL  

RATIONALISATION COMMITTEE-MRC (CPO) 

Rev. No. 03 Amd.No. Reaffirmed

Dt. 26.05.2012 Dt: Year:

Prepared 

BHOPAL 

Issued 

Corp. R&D 

Dt. of 1st Issue  

NOVEMBER, 1982 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8.4     Weight              :  11 ± 0.5 kg per 10 litres. 

8.5     Non-volatile Matter   :   58  2% by mass. 

 8.6     Test for Adhesion :   To pass the test 

 8.7     Spreading Capacity  :   8.0 sq.meter/litre, minimum 

 8.8 Protection against corrosion at high temperature and humidity: 

 To pass the test for 360 hours, minimum..  

9.0 TYPE TESTS: 
Whenever specified, the following tests shall be carried out, as per the methods mentioned 
against each: 

            i) Protection against corrosion under conditions of condensation (IS:101, part 6/sec.1): 

     No sign of corrosion on the surface after 21 days of exposure. 

10.0 TEST CERTIFICATES:  

 Three copies of test certificates shall be supplied alongwith each consignment, giving the 
following information: 

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

 AA 551 54, Rev. 03 : Rust preventive hard film, black (TRP) 
 BHEL Order No.  
 Batch / Lot No.  
 Supplier's/ Manufacturer's Name and Trade mark, if any 
 Date of manufacture and expiry 
 Test results of clause 8.0 & 9.0. 

11.0   KEEPING PROPERTY: 

When stored in a covered dry place in the original sealed containers under normal temperature 
conditions, the material shall retain the properties prescribed in this specification for a period of  
not less than 12 months after the date of manufacture which shall be subsequent to the date of 
placing the order. 

12.0 PACKING & MARKING: 
 Unless otherwise specified, the material shall be supplied in 4 kg steel containers, which shall 

be leak free, dry and clean. 

           Each container shall marked with the following information:  

 AA 551 54: Rust preventive hard film, black (TRP) 
 BHEL Order No.  
 Supplier's / Manufacturer's Name and Trade mark, if any  
 Batch No./Lot No. 
 Date of manufacture and expiry  
 Quantity supplied  

8.0        ENVIRONMENTAL REQUIREMENTS: 

  The supplier shall furnish Material Safety Data Sheet (MSDS) covering all information   
  relating to human safety and environmental impacts of the hazardous materials particularly  
  during their transportation, storage, handling and disposal alongwith each supply. 

 Each container shall be marked with corresponding symbol and minimum worded  
 cautionary notice for flammable / corrosive / toxic / harmful / irritant and oxidizing etc.  
 as applicable  

13.0 REFERRED STANDARDS (Latest Publications Including Amendments):  

 1. AA 085 00 01  2. AA 56701     3. IS: 1153
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                    RUST PREVENTIVE, DRYING TYPE – PIGMENTED (TRP) 
1.0 GENERAL: 

 This specification governs the quality of pigmented drying temporary hard film TRP coating. 
The material consists of a film forming synthetic resin, inhibition pigment (zinc chromate/ zinc 
phosphate) and suitable additives. This bright yellow pigmented preservative gives long term 
preservation at medium and high ambient upto one year and needs inspection and 
reapplication, if necessary. 

2.0 APPLICATION: 

 Depending upon the components and their size, the rust preventive can be applied by brush, 
spray or dip. Two liberal coats are desirable for adequate protection. 

          The surface to be coated with rust solution should be scrupulously clean and devoid of rust. 

3.0 COLOUR:  

Yellow. 

 4.0      COMPLIANCE WITH NATIONAL STANDARDS: 
          There is no Indian standard covering this material. 

 5.0      CHEMICAL COMPOSITION: 

The composition shall be based on synthetic resin inhibitive pigment (zinc chromate/zinc phosphate) 
with suitable additives. 

 6.0      TEST SAMPLES: 

  Half a litre of sample shall be taken from each consignment for testing and approval. 

6.1  To draw a representative sample, the contents of the container selected for sampling 
shall be mixed as thoroughly as possible by shaking or stirring or both or by rolling, so as 
to bring all portions into uniform distribution. 

 6.2 The samples shall be taken in a suitable, clean, dry air-tight glass bottle of one liter 
capacity. It   should be almost but not completely filled by the sample. 

6.3  In case of failure of first sample, two samples shall be drawn from other two drums of the 
same consignment at random and failure of the second sample in complying with the 
specification will lead to the rejection of the whole consignment. 

7.0 PROPERTIES: 

 When tested in accordance with test methods mentioned against each, the test sample shall 
show the following properties: 

7.1     Consistency (AA 085 00 01): 

 60 – 70 seconds in cup No. 4 to IS: 3944 -1982, RA-2005at 27± 0.50 C. 

7.2     Drying Time (AA 085 00 01): 

 Touch dry  :  within one hour 

  Hard dry  :  16 hours 

Revisions:                        

  As per 40
th

 MOM of MRC-CPO 

APPROVED: 

INTERPLANT MATERIAL  

RATIONALISATION COMMITTEE-MRC (CPO) 

Rev. No. 02 Amd.No. Reaffirmed 

Dt. 26.05.2012 Dt : Year:

Prepared 

BHOPAL 

Issued 

Corp. R&D 

Dt. of 1st Issue  
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7.3    Weight in kg per 10 litres (AA 085 00 01): 

14.0 ± 0.5 

7.4     Non-volatile Content (AA 085 00 01 ): 

          73 ± 2% by mass. 
 

 7.5     Test for Adhesion (AA 085 00 01): 
 
 To pass the test. 
 
 7.6 Protection Against Corrosion at High Temperature and Humidity (AA 085 00 01): 
 
 No sign of corrosion under the film. 
 
 7.7 Scratch Hardness (IS: 1153): 
 
 To pass the test. 
 
 8.0 REMOVAL: 
  

           This shall be removable by using white spirit to BHEL specification AA 567 01. 
 
9.0     TYPE TESTS: 
 
9.1     Flash Point (AA 085 00 01): 

   Above 350 C. 

9.2     Spreading  capacity (AA 085 00 01 ): 

6.5 sq.m per litre. minimum. 
 
 9.3     Salt spray Test for 7 days (IS:2074): 
 
 No sign of corrosion underneath the paint film. 
 
10.0 TEST CERTIFICATES  

 Three copies of test certificates shall be supplied alongwith each consignment, giving the 
following information: 

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

          AA 5551 55, Rev. 02 : Rust preventive, drying type-pigmented (TRP) 
 BHEL Order No.  
 Batch / Lot No.  
 Supplier's/ Manufacturer's Name and Trade mark, if any 
 Date of manufacture and expiry 
 Test results of clause 7.0.  
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11.0 KEEPING PROPERTY: 

When stored in a covered dry place in the original sealed containers under normal temperature 
conditions, the material shall retain the properties prescribed in this specification for a period of  
not less than 12 months after the date of manufacture which shall be subsequent to the date of 
placing the order. 

12.0 PACKING & MARKING 

 Unless otherwise stated, the TRP shall be supplied in 4 kg steel containers. 
 

           Each container shall bear the following information: 
  
 AA 551 55: Rust preventive, drying type-pigmented (TRP) 

 BHEL Order NO.  
 Supplier's / Manufacturer's Name  
          Trade mark, if any  
 Date of manufacture and expiry 
 Batch No.  
 Quantity supplied 
 

  13.0        ENVIRONMENTAL REQUIREMENTS: 
 

  The supplier shall furnish Material Safety Data Sheet (MSDS) covering all information   
  relating to human safety and environmental impacts of the hazardous materials particularly  
  during their transportation, storage, handling and disposal alongwith each supply. 
 
 Each container shall be marked with corresponding symbol and minimum worded  
 cautionary notice for flammable / corrosive / toxic / harmful / irritant and oxidizing etc.  

              as applicable  
 
 14.0 REFERRED STANDARDS (Latest Publications Including Amendments) 
  
 1. AA 085 00 01  2. AA 567 01   3. IS: 1153      

          4. IS  2074   5. IS 3944 
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Revisions: 

As per 40th MOM of MRC-CPO 

  

APPROVED: 

INTER PLANT MATERIAL RATIONALISATION 

COMMITTEE – MRC(CPO) 

ANTI-CORROSIVE PRIMING PAINT 

1.0 GENERAL: 

This specification governs the quality requirements of air drying Anti Corrosive ready 

mixed Red oxide Zinc phosphate priming paint which shall be capable of being brushed, 

sprayed by conventional methods. The priming paint shall be suitable to be thinned with 

MTO/white spirit conforming to BHEL specification AA56701. 

The paint shall be compatible with high quality full glossy outdoor finishing paint to BHEL 

specification AA56126 (IS: 2932), when surfaces primed with this paint are coated with 2 

coats of finishing paint. 

Rev. No.07 Amd. No. Reaffirmed Prepared 

HEEP, Haridwar 

Issued 

Corp. R&D 

Dt. of 1st Issue 

Jan 1980 Dt:26-05-2012 Dt: Year: 
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2.0 APPLICATION: 

The material shall be intended for use as a primer coat in the painting system for 

protection of steel surfaces against corrosion for outdoor and indoor application on 

Electrical equipment. Normally, for best performance the surface to be coated shall be 

ensured free from oil, loose rust/dust etc., followed by blast cleaning to Sa 2 1/2. 

This shall be followed by application of two coats of the priming so as to achieve dft of 30 

microns, min. 

3.0 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: 12744 – 1989 (Reaffirmed 2004): Ready Mixed Paint, Air Drying, Red Oxide-Zinc 

Phosphate Priming-Specification. 

4.0 COLOUR: The colour of the material shall be that of red oxide. 

5.0 FINISH: Smooth and Matt to Egg shell flat 

6.0 FREEDOM FROM DEFECTS: 

The priming paint shall remain free from defects like hard settling of pigments, thick and 

hard skinning etc., when kept in closed container and livering (excessive viscosity build up) 

during its rated shelf life. 

The dried surface of the coating shall be smooth, uniform, homogenous appearance and 

shall be free from physical defects like, pinholes, wrinkles, hard particles, blisters, air 

bubbles etc. 

7.0 CHEMICAL COMPOSITION: 

The paint shall be formulated with anti-corrosive pigments like Red oxide of iron, Zinc 

phosphate, extenders etc., dispersed in unsaponifiable modified alkyd medium in solvent, 

thinner and drier in suitable proportions so as to satisfy the requirements prescribed in this 
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specification. The raw materials used in the formulation of the priming paint shall be of 

good quality and conform to following Indian standards. 

a) Zinc Phosphate    : IS: 10897 

b) Red Oxide of Iron   : IS: 44 

c) Petroleum hydrocarbon solvent : IS: 1745 

The supplier of the material has to certify that the paint supplied shall be free from lead or 

its compounds and also meets the legislative requirements of ISO 14001. 

8.0 TEST SAMPLES AND TEST METHODS: 

Tender samples will not be required when once the type approval is given and the supplier 

concerned declared that the material for which the tender is given of the same quality as 

the type approved sample. 

500ml of thoroughly mixed sample representing lot be drawn from randomly selected drum 

and shall be sent to laboratory for testing. The testing shall be done in accordance with 

relevant part and section of IS: 101 or as specified in this specification. 
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9.0 PROPERTIES: 

9.1. Drying Time 

Surface dry  : 2 hours, maximum 

Hard dry  : 12 hours, maximum 

9.2. Consistency 

Smooth and uniform and suitable for brushing without appreciable drag on the brush or 

spraying as required. 

Efflux time by Ford cup No. 4, at 27 ± 20ºC: 80 - 120 secs. 

9.3. Mass per Ten Litres: 

13.5 kgs. min. 

9.4. Flash Point: 

30ºC, min 

9.5. Scratch Hardness: 

When tested on coated panels air dried for 48 hrs and tested at a load of 1500g on steel 

panels and 1000g on tinned mild steel panels, no such scratch as to show the bare metal 

shall be produced. 

9.6. Flexibility and Adhesion: 

When tested on coated panels air dried for 48 hrs, no visible damage or detachment of 

coating shall take place and passes the test when tested by cylindrical bend test method. 

9.7. Resistance to Salt Spray: 

When tested as per test method of IS 2074, the test panel prepared from the followed by 

air drying for 48 hrs, material shall show no sign of corrosion after continuous exposure 

for 96 hrs, in salt spray cabinet. 
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9.8. Protection against Corrosion under Conditions of Condensations: 

The coated panels air dried for 48 hrs, are subjected to continuous exposure, shall show 

no sign of deterioration of the coating & metal surface show no sign of corrosion. 

9.9. COMPOSITION: 

9.9.1. Pigment Content: 50 ± 5% by mass 

9.9.2. Zinc Phosphate (IS 10897): 16.0%, min. by mass on pigment 
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11.0 COMPATIBILITY TEST WITH COATS: 

M
IT

E

d
e
tr

i

13.0 TEST CERTIFICATES:  

l

12.0 WET OPACITY (FOR INFORMATION ONLY):  

n
y

10.0 VOLUME SOLIDS: 40.0% min. (Pigment + Binder) by weight. 

. 

9.9.3. Red Oxide AS Fe2O3 (IS 44): 50.0%, min. by mass on pigment 

The primer paint shall be fully compatible with top coats like, High quality full glossy 

finishing paint conforming to AA56126 /IS 2932, when tested as per method prescribed in 

Annexure-1. 

Theoretical coverage: 10 sq.m / litre @ Dft: 35 microns. 

Unless otherwise stated, three copies of test certificates shall be supplied along with each 

consignment. 

In addition, the supplier shall ensure to enclose one copy of the test certificates along with 

their despatch documents to facilitate quick clearance of the material. 

The test certificates shall bear the following information: 

BHEL order: 

Supplier’s Name and address 

Identification/Trade Mark, if any. 

Batch No/Lot No.: 

Date of Manufacture and Expiry. 

Lot Quantity: 

Test results of clause 7.0 to 12.0. 

Special Instructions, if any. 

14.0 KEEPING PROPERTY: 

When the material stored in a covered dry place in the original sealed container at under 

ambient conditions, the same shall retain the properties prescribed in this specification for 

a period of at least 12 months after the date of manufacture, which shall not be subsequent 

to the date of placing the order and not earlier than one month of the scheduled delivery 

date mentioned in BHEL order. 
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15.0 ENVIRONMENTAL REQUIREMENTS: 

The supplier shall furnish Material Safety Data Sheet (MSDS) covering all information 

relating to human safety and environmental impacts of the hazardous materials 

particularly during their transportation, storage, handling and disposal along with each 

supply. Each container shall be marked with corresponding symbol and minimum worded 

cautionary notice for flammable / corrosive / toxic / harmful / irritant and oxidizing etc. as 

applicable. 

16.0 PACKING & MARKING: 

Unless otherwise stated, the paint shall be supplied in packing size as specified in BHEL 

order and shall be packed in air tight leak -proof metal container conforming to IS: 1407 

and IS: 2552. Each container shall bear following information neatly written or pasted on 

the container. 

AA56101 - ANTI-CORROSIVE PRIMING PAINT 

BHEL order: 

Name of supplier and address: 

Identification/Trade Mark, if any. 

Quantity of material: 

Batch No/Lot No.: 

Date of Manufacture and Expiry. 

Special Instructions, if any: 

17.0 REFERRED STANDARDS (Latest Publications Including Amendments): 

1) IS : 44 

2) IS : 101 

3) IS : 1407 

4) IS : 1745 

5) IS : 2074 

6) IS : 2552 

7) IS : 2932 

8) IS : 10897 

9) IS : 12744 

10) IS : 13262 

11) ASTM D 3359 

12) AA56126 

13) AA56701 
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ANNEXURE-I 

TEST FOR COMPATIBILITY OF ANTI-CORROSION PRIMING PAINT (AA 56101) 

WITH TOP COATS OF FINISHING PAINT (AA56126/IS: 2932) 

The compatibility of anti- corrosive priming paint conforming to AA 56101 with top coat finishing 

paint to AA 56126/IS: 2932, shall be checked by Cross-cut tape adhesion method prescribed in 

ASTM D 3359. The adhesion tape used shall conform to IS: 13262 or any other tape bearing ISI 

mark having sufficient adhesion strength. 

A Steel plate of size 150x100mm is taken for testing compatibility. Thoroughly clean the plate 

with emery to make it free from rust, oil, dust etc. Apply two coats of homogenized anticorrosive 

priming paint after allowing coating to dry over night before, application of next coat. 

Apply two coats of top coat finishing paint evenly covering plate completely. Allow the coatings, 

to dry for 48 hours at ambient conditions before performing the cross cut adhesion test. 

Test method B shall be followed and the acceptance criteria shall be 4 B, i.e., small flakes of the 

coating material are detached at intersections and less than 5% of the area is affected 



 <PART NUMBER>  <PART REVISION NUMBER>



 <PART NUMBER>  <PART REVISION NUMBER>
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Withdrawn standards deleted (2 Nos.). 
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LIST OF APPLICABLE STANDARDS ON LIMITS, FITS AND TOLERANCES 

 

1.0 SCOPE: 

 

The standard covers the list of applicable standards on Limits, Fits and Tolerances.  These 

standards are applicable unless or otherwise specified. 

 

2.0 LIST OF APPLICABLE STANDARDS: 

 

SL. STANDARD     TITLE 

NO.         NO. 

 

  1. AA0230201 - Limits and Fits (Tolerance grade, Position and Class). 

 

  2. AA0230202 - Limits and sizes for commercial bolts and nuts. 

 

  3. AA0230204 - Guide for selection of Fits. 

 

  4. AA0230206 - Standard limits for Shafts (upto 500 mm). 

 

  5.       AA0230207    - Standard limits for Shafts (above 500 mm and upto 3150 mm). 

 

  6.       AA0230208    - Allowable deviations for dimensions without specified tolerances 

(linear and angular). 

 

  7.       AA0230402    - Permissible deviations for untoleranced dimensions of castings. 

 

  8. AA0230403 - Tolerancing system ISO Metric Screw Threads  

 

  9.       AA0621101    - Tolerances and Machining allowances for Flame cutting. 

 

10.       AA0621104    - General tolerances for welding constructions for length and angles. 

 

11.       AA0621105    - General tolerances for welded structures – form and position. 
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NOTE:  

 

1) AA 023 02 08 

 

Medium class of deviation is applicable, if the same is not mentioned on the 

drgs./specs. 

 

2) AA 023 04 02 

 

Tolerance class 5 is applicable, if the same is not mentioned on the drgs./specs. 

 

3) AA 062 11 04 

 

Accuracy class A is applicable if the same is not mentioned on the drgs. 

 

4) AA 062 11 05 

 

Accuracy class E is applicable, if the same is not applicable on drgs. 
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PROCESS SPECIFICATION FOR POST WELD HEAT TREATMENT OF CARBON STEEL      

AND LOW ALLOY STEEL PRESSURE VESSELS PARTS & OTHER COMPONENTS 

 

 

 

              The following clause shall be added in page no. 3 of 11, after clause 3.4. 

 

 

              Clause 3.4.1    Threaded portion of the weldments / components shall be protected or  

                                      preserved by applying “ERPEDOL” compound 

 

 

 

                                      (Material Code no. is HY5510062002). 
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Revisions:       
Revised to include carbon steel bars for reforging 

also. 

 Issued : 

STANDARDS ENGINEERING 

DEPARTMENT 

Rev.No. 03 Amd. No. Reaffirmed  

Dt. DEC. 2005 Dt. Year: 

Prepared: 

 

Standards   

Approved:  

 

AGM (G)  

Dt.of 1
st
 Issue

 

FEB. 1981 

 

CARBON STEEL BARS 

(Gr. 15 C8) 

 

1.0  GENERAL: 

 

This specification governs the quality of hot rolled/forged Carbon Steel bars of grade 15 

C8. 

 

2.0  APPLICATION : 

 

For the manufacture of machined parts for general engineering purposes.  Bars of dia 100

mm and above may be used for the manufacture of forged components also. 

 

3.0  CONDITION OF DELIVERY : 

 

3.1 Bars upto dia / size 100 mm (inclusive) shall be supplied in hot rolled condition.  

 

3.2 Bars above 100 mm dia / size can be supplied in hot rolled or forged condition. 

 

3.3 Bars upto 40 mm dia / size can be supplied in as rolled condition if the mechanical

properties specified in this specification are achieved. 

 

3.4 All the bars above 40 mm dia / size shall be supplied in Normalised condition. 

 

3.5 The bars shall be supplied with ends square and true.  The bars shall be supplied in

straight lengths. 

 

4.0  COMPLIANCE WITH NATIONAL STANDARDS: 

 

This specification complies with 

 

(1)  IS: 1570 (Part II) – 1979 ] Schedules for Wrought Steels 

      Gr: 15 C 8                        ] Part II Carbon Steels (unalloyed Steels) 

 

(2) IS: 1875 – 1992 – Carbon steel bars for forgings. 
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5.0  DIMENSIONS AND TOLERANCES: 

 

5.1  Sizes: The bars shall be supplied to the dimensions specified on the order. Unless

otherwise specified, Hot rolled bars / rounds shall be supplied in random lengths of 3 to 5

metres.  However, the minimum length for Square bars shall be 4 metres. 

 

 Forged bars shall be supplied in the length of 1.5 to 3.0 meters. 

 

5.2 Tolerances:   

 

5.2.1 Hot rolled bars / flats:  The dimensional tolerances shall be in accordance with Grade I of 

IS:3739. 

 

5.2.2  Forged Bars:  + 8 mm on diameter/side width. 

 - 0 

 

5.2.3  Straightness: Unless otherwise agreed to, the permissible deviation in straightness shall

not exceed 5 mm in any 1000 mm length. 

 

5.2.4 The tolerance as per any other international standard are also acceptable with prior written

approval of BHEL. 

 

6.0  MANUFACTURE: 

 

The steel shall be manufactured by the electric furnace, basic oxygen, duplex process or 

by a combination of these processes. The bars shall be manufactured from Killed steel. 

 

Sufficient reduction and discard shall be made from each ingot to ensure freedom from 

piping, segregation and other harmful defects. 

 

7.0  FREEDOM FROM DEFECTS: 

 

The bars shall be sound and free from internal and surface defects like cracks, surface 

flaws and laminations. 

 

8.0  HEAT TREATMENT : 

 

The bars shall be normalised at a temperature of 880-910�C.  The normalizing operation is 

optional for bars upto dia / size of 40 mm (inclusive). 
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9.0  CHEMICAL COMPOSITION: 

 

9.1 The melt analysis of the material shall be as follows: 

 

Element C Mn Si S P 

% Min. 0.10 0.60 0.15 - - Ladle 

Analysis 

 % Max. 0.20 0.90 0.35 0.030 0.040 

Permissible variation in 

product analysis 
� 0.02 � 0.05 � 0.03 +0.005 +0.005 

 

Note:  1.  When the steel is aluminium killed or killed with both aluminium and silicon, 

the requirement of minimum silicon content is not applicable. 

 

9.2 The following elements shall be tested and reported in the test certificate.  The limits are 

specified below. 

 

 Ni  =  0.30%  max.  ;  Cr  =  0.30% max.  ;  Cu  =  0.25% max. 

   Mo  =  0.15% max.  ;  B   =  0.0003% max. ;  V = 0.05% max. 

 Sn  =  0.05% 

 

 Note:  (1)  (Cr + Ni + Mo ≤ 0.50%) 

            (2)  (Cu% + 10 x Sn% ≤ 0.5%) 

(3) Carbon Equivalent  =  0.42% max.  

 

10.0  SELECTION OF TEST SAMPLES: 

 

10.1  One sample of each heat shall be analysed for chemical composition. 

 

10.2  One sample from each melt / heat treatment batch / size shall be taken for mechanical 

testing.  Location of the test sample shall be in line with IS 1875. 

 

11.0  MECHANICAL PROPERTIES: 

 

11.1  Tensile : When tested in according with IS : 1608, the test pieces shall show the following 

properties : 

 

Tensile Strength   :  410 N/mm²,  minimum 

Yield strength    :  220 N/mm², minimum 

Elongation on 

5.65 �So guage length :    25 percent min. 

 

  

C
o
p

y
r
ig

h
t 

a
n

d
 C

o
n

fi
d

en
ti

a
l 

T
h

e 
in

fo
rm

at
io

n
 o

n
 t

h
is

 d
o
c
u

m
en

t 
is

 t
h

e 
p

ro
p

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

u
st

 n
o

t 
b

e 
u

se
d

 d
ir

ec
tl

y
 o

r 
in

d
ir

ec
tl

y
 i

n
 a

n
y

 w
ay

 d
et

ri
m

e
n

ta
l 

to
 t

h
e 

in
te

re
st

 o
f 

th
e 

co
m

p
an

y
. 



 

HY10199 

Rev. No. 03 

PAGE   4   OF   4 

PLANT PURCHASING 

SPECIFICATION 

HYDERABAD 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

               

 

 

11.2 Hardness:  10% of the bars or minimum 10 bars (whichever is more) shall be tested for

hardness in accordance with IS 1500 or any other reputed national standard.  The hardness

shall not be less than 110 BHN. 

 

12.0  ULTRASONIC TEST :  

 

Each bar above 100 mm dia / side width shall be ultrasonically tested in accordance with 

AA 085 01 18 to ensure freedom from internal defects. The norms of acceptance shall be 

as per category 2 of the same. 

 

13.0  TEST CERTIFICATES: 

 

Three copies of the test certificate bearing the following information shall be furnished. 

 

BHEL Order No : 

BHEL Specification No : HY 10199 Rev. 03 

Supplier’s Name: 

Cast No : 

Results of Chemical analysis and Mechanical tests. 

Results of ultrasonic test (if applicable) 

 

14.0  PACKING AND MARKING: 

 

Bars shall be supplied in securely packed bundles and shall be suitably protected from 

corrosion and damage during transit.  Bars over 50 mm diameter shall be stamped at one 

end with cast number, HY10199, and BHEL P.O. for easy identification. 

 

Bars of 50 mm diameter and below shall be bundled and a metal lable shall be securely 

attached to each bundle bearing the following details: 

 

HY 10199 Rev. 03 : Hot rolled Carbon Steel bars, Gr:15 C8 

BHEL Order No: 

Consignment or Indentification No: 

Cast No: 

Size and Weight: 

Supplier’s name: 
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** Note :  For Unequal thicknesses base material thickness qualified upto 50mm and weld metal thickness  

                  limited to 38mm max. 

 

Rev : 07 – Note added regarding base material thickness 

 BHARAT  HEAVY  ELECTRICALS  LIMITED 
Ramachandrapuram, Hyderabad – 502 032, INDIA 

 

QW – 482   WELDING  PROCEDURE  SPECIFICATION  (WPS) 
 

 

Welding Procedure Specification No.:WE006     Date: 02.08.86      Supporting PQR No.: 516, Dt : 11.05.10  

 

Revision No.: 07                                                      Date:  24.04.2016 

 

Welding Process (es) :  SMAW                                                                                    Type (s) : MANUAL 

 
 

JOINTS (QW 402)                                                                      

 

Joint Design:  As per manufacturing drawing (groove/fillet)  

 

Root Spacing :  As per manufacturing drawing 

                          

Backing (Yes) : for double side butt welds and backing strip joints 

                (No) : for single side welds  

Backing Material (Type) :   Base metal / Weld metal 

Metal:  Yes                                                                           Non-Fusing Metal: No  

Retainer:  No 

 

 

BASE METALS (QW – 403) 

                                                

P. No. :   1         Group No. : 1 & 2         TO        P. No.:  1      Group No.: 1 & 2 

 

                   OR 
Specification type & grade:   --------        to     Specification type & grade : ------- 

                  OR 
Chemical Analysis & Mechanical Properties:  --- to    Chemical Analysis & Mechanical Properties:  ---- 

 

Thickness Range :                                                     

Base Metal :           Groove:   5.0 mm  to  38 mm **            Fillet :   all sizes  

  

Deposited pass thickness > 13mm – Not Permitted  

 

Other : None 

 

Filler Metals (QW – 404)                    

           SMAW 
Spec. No. (SFA)            5.1 

AWS NO (CLASS)           A5.1 (E 7018) 
F. No.               4 
A. No.               1 

Size of Filler Metals        Dia 2.5, 3.15, 4.0, 5.0mm 

Filler Metal Product Form              N.A 

Supplemental Filler Metal             N.A 

Deposited Weld Metal   

Thickness Range     :      Groove: 

                                          Fillet: 

38 mm   Max. 
38 mm Max Throat 

Electrode Flux (Class)           Basic 

Consumable Insert           No 

Max. Bead Thickness         5 mm 



 N.A – Not Applicable                                                                                                                           Page 2 of 2 

 

                 WPS No : WE006, Rev : 07 
POSITIONS (QW-405) 

 

Position(s) Groove :  ALL POSITIONS 
Welding Progression:  UP for Vertical 

                                       Down –Not permitted 

Position (s) Fillet:  ALL  

Other : None 

POSTWELD HEAT TREATMENT (QW-407) 

                                                   Not Permitted 

Temperature Range: NA 
 

Time Range:  NA 

Other : None 

PREHEAT (QW-406) 

 

Preheat Temp Min:  10 º C  min for < 31mm 

                                    100 º C min for 31mm and above 

Interpass Temp Max: 300 º C 

Preheat Maintenance: Minimum specified temperature            

                                       for every restart 

Other : None 

 

GAS (QW - 408) 
                                 Percentage Composition 
                       Gas(es)    Mixture     Flow Rate    
     
Shielding :         N.A              -                 - 

Trailing :            N.A              -                  - 

Backing :           N.A              -                  -     

Other : None  
 

 

ELECTRICAL CHARACTERISTICS (QW-409) 
 

Weld 

Pass 

(es) 

Process 

Filler Metal 
Current 

type & 

Polarity 

Amps 
(Range) 

Wire 

feed 

speed 

Energy 

or Power 
(Range) 

Volts 
(Range) 

Travel  
speed 

Other Classifi-

cation 

Diam-

eter 

Root& 
Subs-

equent 
as 

requi-

red 

SMAW 

-do- 

-do- 

 

E 7018 

-do- 

-do- 

-do- 

2.5mm 

3.15mm 

4.0mm 

5.0mm 

DCEP 

-do- 

-do- 

-do- 

60 – 90A 

100-150A 

150-200A 

200-260A 

 

N.A 

-do- 

-do- 

-do- 

 

N.A 

-do- 

-do- 

-do- 

22-34V 

-do- 

-do- 

-do- 

 

N.A 

-do- 

-do- 

-do- 

 

String for 

horizontal; 

Others Weave 

(Max 3 times  

Electrode Core 

Dia) 

 

Pulsing Current  :      N.A                                                                     Heat Input : N.A                                                   

                                                                                                                                               

Tungsten Electrode Size and Type :  N.A 

 

Mode of Metal Transfer  for GMAW (FCAW):  N.A                         Others  :  None                                                    

 
 

TECHNIQUE (QW-410) 

String or Weave Bead: string and/or  weave                                       Orifice or Gas Cup Size : N.A               

Initial / Interpass Cleaning :  chipping / brushing / grinding        Method of Back Gouging: grinding/gouging            

                                                                                                                                                                         if required 

Oscillation   :    N.A                                                                         Contact tube to work distance :  N.A 

Multiple or Single Pass : Multiple pass                                           Multiple or Single Electrodes  : Single electrode  

Closed to out chamber : N.A                                                           Peening : Not allowed 

Use of thermal processes  : N.A  

Other : Clean weld area to remove oil, rust, grease, etc. prior to welding. 

Prepared  by        Approved  by 

 

  

 
Welding Engineer                                 HEAD / Welding Engg 






