
Bharat Heavy Electricals Limited
Heavy Equipment Repair Plant

Tarna Shivpur Varanasi-221003
website: h�ps://herp.bhel.com

Enquiry Number : E-304-25-0058-61-1      Date : 07/May/2025

Enquiry For Material :-

Sl
No Material Descrip�on Material Code Quan�ty Unit

1 MODULAR SPRING ASSLY (HY 1105.00) AS PER DRG. NO. 26130403010 REV-00 RV1019600004 2.0 NOS

Remarks

(A)SUPPLY CONDITION
1. ITEMS ARE TO BE SUPPLIED AT BHEL HERP STORES.
2. PRE-DESPATCH INSPECTION WILL BE CARRIED OUT BY BHEL REPRESENTATIVE AT PARTY'S WORKS AS PER QUALITY PLAN NO.
RV/FAB&MCD/58 REV-00.

(B)TECHNICAL DELIVERY CONDITION
1. MATERIAL SHOULD BE AS PER SPECN MENTIONED IN DRAWINGS.
2. DIMENSIONS AND TOLERANCES TO BE MAINTAINED AS PER DRG/SPECN.
3. BHEL SHALL ISSUE JOURNAL PRESSURE SPRING (ITEM NO. 02 OF ASSLY DRG.26130403010), QTY 1 NO. PER ASSLY TO PARTY
AS FREE ISSUE MATERIAL. REST OF THE ITEMS ARE IN PARTY'S SCOPE OF SUPPLY.
4. FREE ISSUE MATERIAL SHALL BE ISSUED TO THE PARTY AT LEAST ONE MONTH PRIOR TO LOT WISE DELIVERY SCHEDULE OF
MODULAR SPRING ASSLY.
5. MATERIAL SHOULD BE PROCURED ONLY FROM APPROVED SOURCES (WHEREVER SPECIFIED IN QA PLAN). FOR APPROVED
SOURCES, ANNEXURE PKG-07/SOURCE REV 01 SHOULD BE REFERRED .
6. ALL M.S. PLATES > 25 THK. SHOULD BE OF UST QUALITY ONLY.

(C) TEST CERTIFICATE : REQUIRED AS PER QUALITY CHECKS MENTIONED IN QUALITY PLAN.

(D) GUARANTEE CERTIFICATE :REQUIRED FOR 24 MONTHS AGAINST ANY MANUFACTURING DEFECTS FROM THE DATE OF
RECIPT AT BHEL HERP.

(E) PACKING AND PRESERVATION INSTRUCTION:
1. PAINTING AND PRESERVATION SHALL BE AS MENTIONED IN QUALITY PLAN.
2. ITEM TO BE SUPPLIED IN WOODEN BOXES OF 1" THICK PLANKS AND 1.5" BRACKETS AFTER WRAPPING IN 90 GSM THICK
POLYTHENE SHEET. WOODEN BOX SHOULD BE COMPACT SO THAT PACKED ASSLY IS NOT DAMAGED DURING TRANSIT. SINGLE
WOODEN BOX SHOULD NOT CONTAIN MORE THAN ONE ASSLY.

(F)THE COST OF FREE ISSUE MATERIAL IS 61834.75/-APPROX.PER PIECE WHICH WILL BE SUPPLIED BY BHEL.

(G)DELIVERY IS REQUIRED WITHIN 04 MONTHS FROM PO DATE.HOWEVER, EARLY DELIVERY IS ACCEPTABLE.

(H) THE VALIDITY OF PURCHASE ORDER (PO) FOR SENDING BHEL FREE ISSUE MATERIAL (FIM) SHALL BE 1.5 YEARS FROM THE
DATE OF PO i.e. BHEL CAN ISSUE FIM TO THE PARTY UPTO 1.5 YEARS ONLY FROM PO DATE.

(I) BANK GUARANTEE:
(i) THE COST OF BHEL FREE ISSUE MATERIALS FOR THE ITEM WILL BE AS MENTIONED ABOVE, PARTY WILL HAVE TO SUBMIT
EQUAL AMOUNT OF SECURITY DEPOSIT (IN THE FORM OF 10% BG/FDR/DD/CHEQUE/BANK TRANSFER AND 90% INDEMNITY
BOND) TOWARDS THE COST OF BHEL MATERIALS TO BE ISSUED TO THEM BEFORE THE ISSUE OF BHEL MATERIALS TO THEM.

(ii). BHEL MAY ASK THE SUPPLIER FOR SUBMISSION OF FULL SECURITY DEPOSIT AMOUNT OR PART DEPENDING UPON THE
AVAILABILITY OF FREE ISSUE MATERAILS AT OUR END. AT ANY POINT OF TIME, PROPORTIONAL SECURITY DEPOSIT OF
TOTAL/CUMMULATIVE MATERIAL VALUE SHOULD BE MAINTENED.

(iii). PARTY MUST HAVE TO SUBMIT THE SAME WITHIN 02 WEEK TIME FROM THE DATE OF WRITTEN INTIMATION BY BHEL
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WITHOUT FAIL OTHERWISE IT WOULD TREATED AS FAILURE OF HONOURING PO TERMS AND ACCORDINGLY BHEL MAY CANCEL
THE PURCHASE ORDER AND INITIATE ALTERNATE PROCUREMENT ACTION AT SUPPLIER RISK & COST.

(iv). IN CASE OF ABSENCE OF DESIRED SECURITY DEPOSIT AT BHEL END AND ALSO NON-RESPONSE OF POINT NO. 03 AS ABOVE,
a. BHEL MAY HOLD THE PENDING PAYMENTS OF SUPPLIER AVAILABLE AT BHEL ON THEIR CONSENT.
b. IF NO PAYMENT IS PENDING AT BHEL END, ACTION FOR ALTERNATE PROCUREMENT ACTION MAY BE INITIATED.

(J) TRANSPORTATION CHARGES FOR SENDING THE FREE ISSUE MATERIALS FROM BHEL STORES VARANASI TO PARTY'S WORKS
TO BE BORNE BY BHEL (NOT APPLICABLE FOR LOCAL VENDORS) AND TRANSPORTATION CHARGES FOR SENDING THE FINISHED
COMPONENTS FROM PARTY'S WORKS TO BHEL STORES VARANASI WILL BE BORNE BY THE PARTY. FOR LOCAL VENDORS TO &
FRO FREIGHT CHARGES TO BE BORNE BY PARTY ITSELF.

(K) IMPORTANT NOTES REGARDING TERMS& CONDITIONS:
1. ALL OTHER TERMS AND CONDITIONS SHALL BE AS PER THE ATTACHED GTC (PARTY HAS TO STRICTLY ADHERE THESE TERMS &
CONDITIONS).
2. SPLITTING CLAUSE FOR THIS ENQUIRY ARE NOT APPLICABLE.
3. PARTY MUST QUOTE CONSIDERING SCRAP RATE OF BHEL FREE ISSUE MATL AS SCRAP IS TO BE KEPT BY PARTY.
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PQR Ref No: PQR/24-25/ Crirical Regular Direct Mill items Date: 23.08.2024

Rev No: 00 Review Date: 
23.08.2024

PQR Revision Date: 

Sl. No. BHEL Terms Supplier’s 
ComplianceYES/NO

1
1.a Only Manufacturer's Offers shall be considered for the Tender Enquiry.

2

2.a Vendor shall have  in-House necessary Manufacturing facilities required for 
manufacturing  and supply of  item/s as per drawing/specification.

2.b
BHEL reserves right to visit the Works of the Manufacturer for Physical verification of the 
Manufacturing  facilities (as declared by them) and assessment of their Quality systems 
during Technical Evaluation of the Offers.

2.c Bidders shall submit detailed Manufacturing process Plan along with the Technical Offer.

3

3.a

Bidders shall submit the necessary documents proving their Experience in Supplying   
same or similar items to  any Power Plant equipment Manufacturer (worldwide or within 
India) in  last three years from the date of Enquiry. Documentary evidances to be 
submitted in the form of  Customer's Purchase Order copies / Material Acceptance Report 
and item drawings/specifications. Documentary evidences submitted  shall  strictly meet 
all the technical requirement of the NIT.

3.b

BHEL reserves right to verify the details from the Bidder's customers based on Documents 
submitted as a part of past experience. BHEL may ask for other relevant documents in line 
with above to review the capacity and capability of vendor with respect to enquired 
items.

4

4.a
Turn Over:- Turn over of Non-MSe vendors should be 100%  of tender value. Relaxation 
for MSe vendors/ Notified Start-Ups on turn over will be as per MSME guidelines. UDYAM 
Certificate required for Mse status.

4.b

Applicable only for Non-Mse vendors:             

Audited balance Sheet and Profit and Loss account Statement of last three consecutive 
year (with UDIN ) required along with part-1 bid. Or A CA Certified Consolidated summary 
(with UDIN) for last 3 consecutive years having annual turn over and Profit and Loss  to be 
enclosed along with Part-1 bid .                                                                         

For Vendors having Turn over less than 1 crore in any of the financial year, CA certified 
Financial Turn over and Profit Loss (with UDIN) may be accepted for that year only.

Note-2: "Similar items" means items having same/similar manufacturing process,similar nature of use of item as that of 
enquired items etc.

Note-1: Non Submission of the above requested documents/non compliance to the above points will result in rejection 
of the Offers without further Notice/Intimation to the Bidder and no correspondance will be entertained at later date.

PQR for Crirical Regular Direct Mill items

Offers are accepted from:

Supplier shall give list of In-House Facilities:

Experience:

Financial Capability:



  
 On Bidder’s office letter pad   

Make in India (Model Certificate) Annexure-I  
  

Self-Declaration  
Enquiry No.       
  

  

Enquiry Date     
  

  

          
In line with Government public procurement order Number P-45021/2/2017-B.E-II dated  
15.06.2017, and further modified order dt. 28.05.2018, 29.05-2019, 04.06.2020  and 
19.07.2024.  

I / We hereby declare that I / We are a “Local Supplier” meeting the requirement of minimum 
local content (…….%) defined in the above government notification for the goods against above 
mentioned enquiry Number.  

Details of location at which local value addition will be made is as follows:  
Door No.    
Street / Address 1    
Street / Address 2    
District    
State    
Country    
PIN Code    
  
We also understand that the false declarations will be considered as breach of Integrity and 
liable for action.  
  
For Company Name:     
Seal:           

 Signature:                        
  

:  
(Please fill all Yellow color field )  

 

Date: 
Place 
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Revisions:  

As per Cl. No. 38.1 of MOM of MRC-S&GPS 

APPROVED: 

INTERPLANT MATERIAL RATIONALISATION 

COMMITTEE  MRC(S&GPS) 

Rev No.11 Amd No. Reaffirmed Prepared 

HPEP, Hyderabad 

Issued 

Corp.R&D 

Dt. of 1st Issue 

July, 1976 Dt:22-02-2014 Dt:  Year:      
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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 







 DOC REV NO.: 1
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CORPORATE PURCHASING SPECIFICATION 

AA 195 11 
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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 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CORPORATE PURCHASING SPECIFICATION 

 
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. 

 
  



 

 

 

 

 

 

 

 

 

 

CORPORATE PURCHASING SPECIFICATION 

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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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
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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 3 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 3 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: 

Supplier9s 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 
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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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SCREWS, CAP, HEXAGON SOCKET HEAD, PRODUCT GR. A, COARSE PITCH, 
STEEL, PROPERTY CLASS 12.9 (M3 - M36) 

1.0 DESIGNATION: 
A hexagon socket head, cap screw of nominal size M10, length 30mm, coarse pitch, 
product grade A and of property clause 12.9 shall be designated as : 

 
1.1 On drawings: 

i) Material specification column: AA 712 31 23 
ii) Description column: SCRU CAP SOCK A M10 X 30 – 12.9 
 

1.2 On indents: 
Screw Hex socket head, cap A M10 X 30 – 12.9: AA 712 31 23. 

 
1.3 For issuing enquiries and on purchase orders: 

While issuing enquiries and purchase orders, delete BHEL standard number from 
above description and add the information given under clause 2.0 
 

2.0 COMPLIANCE WITH STANDARDS: 
 
2.1 Dimensions, Tolerances & General Requirements: As per IS: 2269 - 2006. 
 
2.2 Mechanical properties: 

To conform to property Cl. 12.9, as specified in table 3 of IS: 1367, Part 3 
 

2.3 Threads: 
Pitch-coarse to IS: 4218, Part 2 
Tolerance quality: Medium. 
Tolerance class: 5g - 6g. 
 

2.4 Identification Marking: 
As stated in clause 9 of IS: 1367, Part 3 (except for sizes up to M10) 
 

2.5 Surface Discontinuity: As per IS: 1367, Part 9 
 
2.6 Finish: Plated as specified in BHEL order. 
 
3.0 NOTE: 
3.1 Length and diameter combination (refer Table 1 on page 3 of 4) between the bold lines 

should only be used. 
3.2 Sizes to the left side of the dotted lines are threaded to the head within 3P.  
 

 

Revisions :   As per Clause. 29.1.2 of 29
th
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3.3 For screw threads, general (Metric) refer to BHEL standard AA 023 18 00 
 
3.4 For tolerance grade, position and class refer to BHEL standard AA 023 02 01 
 
3.5 Screws to this standard would be unplated, divisions wishing to have plated Screws 

would have to get them plated. 
 

3.6 Weights given in this standard are for general reference only and are not meant for 
commercial transaction. 
 

3.7 The screws to this standard can also be supplied with diamond / straight knurling on the 
external side of head. 
 

3.8 When fasteners are to be tested with in BHEL, the sampling and acceptance plan 
shall be as per IS:1367, Part 17 
 

4.0 REFERRED STANDARDS (Latest publications including amendment): 
 

1) IS: 1367, Pt.3, 9 &17  2) IS: 2269  3) IS: 4218, Pt 2  4) AA 023 02 01 

        5) AA 023 18 00   6) AA 023 18 50 
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EXPLANATORY NOTE : 
 

The following changes have been made in this revision: 
Cl 2.1, 2.2, 2.3 & 2.5 - modified. 
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WASHERS, MACHINED, STEEL

1.0   DESIGNATION:

         A machined washer of size 8.4 mm made of steel shall be designated as:

1.1   On drawings: 

     i) Material specification column : AA7161001

  ii) Description column               : WASHER MCD 8.4 -ST

1.2   On indents:

   Washer Machined 8.4 – Steel: AA7161001

1.3   For issuing enquiries and on purchase orders:

        While issuing enquiries and purchase orders, delete BHEL standard number from the 

         above description and  add the information given under clause 2.0

2.0   COMPLIANCE WITH STANDARDS:

2.1   Dimensions, Tolerances and General requirements:

         As per IS; 2016-1967, Table-1, Reaffirmed 2006

2.2   Material:

        Steel as stated in IS: 2016

2.3 Finish:  Plated as specified in BHEL order.

3.0   NOTE:

3.1    For machined washers of brass, refer to BHEL standard AA7161002

3.2   For machined washers of copper, refer to BHEL standard AA7161004

Revisions  :

As per clasuse 29.4 of 29
th
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3.3 Washers to this standard would be unplated, divisions wishing to have plated washers would 
have to get them plated.

3.4 For general requirements of washers, refer BHEL standard AA0230408

3.5 Weights  given in this standard are for general reference only and are not meant for 

commercial transactions.

3.6 When fasteners are to be tested with in BHEL, the following sampling and acceptance 

         plan based on IS:6821 (Table-2) shall be followed for physical properties.
-------------------------------------------------------------------------------------------------------------------------------

LOT SIZE SAMPLE SIZE ACCEPTANCE NOS.
----------------------------------------------------------------------------------------------------------

 Up to 1000 5 0

1001 -3000 8 0
3001 -10000 13 0

10001-35000 20 0
over   35000 32 1

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

4.0    REFERRED STANDARDS (Latest publications including amendment):

              1) IS:2016        2) IS: 6821 3) AA0230408

              4) AA7161002        5) AA7161004

AA  716 10 01
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1.08

11.17

31.78

52.95

89.99

291.26

486.45



4

  

EXPLANATORY NOTE

This standard was first issued in January 1977. The standard was based on IS:2016 � 

1967 for dimensions, Tolerances and general requirements. Subsequently many changes 

have been agreed upon at International & IPSC level and were reflected in IS:2016 � 

1967, Reaffirmed 2006. 

There is no change in IS:2016 � 1967, Reaffirmed 2006. This standard has been 

reviewed and brought up to date. 

-Clause 3.6 �Sampling plan� for washers has been modified in line with IS:6821  

-Clause 4.0 has been modified accordingly.
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S.Ghatge

Approved:
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Date:

04.06.2003

TDC FOR BOWL MILL PRESSURE SPRINGS

1.0 SCOPE:

1.1 This specification deals with the Quality requirements and other technical

delivery conditions for Hot formed helical compression springs meant for
Bowl Mills.

1.2 Any special requirement, not covered under this specification shall be
indicated in the Design drawing or contract.

1.3 This specification is generally based on BS 1726.  Additional points have
been taken from ASTM A 125. DIN 1652 has also been referred for certain

clauses.

2.0 MATERIAL:

2.1 The bars used for making helical springs shall conform to the specification

mentioned in the drawing/ contract.  Commonly used specifications for spring
round are listed below unless specified in drg.

a. AISI 1095 or equivalent grades EN 44, 44B, 44D- BS 970; IS 3195/ 1965
GR.C 98 and IRS M 24.

2.2 The rounds shall be free from harmful defects like cracks, laps, pittings, piping

etc.

2.3 The Bars for pressure springs for Bowl Mills need peeling/ grinding.

2.3.1. The peeling off or grinding shall be done to the extent that all seams or other

surface defects are completely removed.  The manufacturer should carry out
MPI/ LPI on a few ground bars in each size to ensure that bulk being removed
in grinding or peeling operation is sufficient to eliminate all surface defects.

2.4 No substitution of material shall be done without written consent of BHEL.
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3.0  MANUFACTURING:

It is the responsibility of the manufacturer to inspect to ensure that good quality

springs conforming to the requirements of this specification are made.

3.1 The ends of the cut of size rounds shall be tapered by forging.

3.5  In case the manufacturer requires a small change in design to suit his

manufacturing, practice, especially in the type of and coil closing and total
number of coils due to such modification the change may be got approved
in advance.  However, such variation should not affect the mean coil

diameter, free length or load deflection characteristics.

4 HEAT TREATMENT:

As per ASTM A 125.

Note: The requirements of 5.1 and 5.2 do not imply that tests must be carried out
for all the batches.  Whenever required by BHEL Inspector, sample rounds
may be heat treated along with springs and furnished to BHEL for their

testing.

5 METALLURGICAL REQUIREMENTS:

Refer ASTM A 125

6 TOLERANCES:

Refer ASTM A-125

7 END CONSTRUCTION :

As per ASTM – A125

8. LOAD- COMPRESSION CHARACTERISTICS :

As Per ASTM A125
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 9. COMPRESSION TEST OR SCRAGGING :

As per ASTM A 125

          10. LOAD TEST :

10.1   All the finished springs shall be subjected to load test.

10.2   Load test is made by compressing the springs gradually.  The load applied in

compressing the spring shall be measured for complete range of compression in
atleast five equal stages.

10.3  Unless otherwise specified.  Atleast 10% of the lot shall be compressed in
stages of 20%, 40%, 60%, 80% and 100% of maximum required compression

and corresponding loads should be recorded.  For balance 90% of the lot, the
compression may be in stages of 60% and 90%.  The loads shall not vary from
designed values beyond the tolerance.

Specified in Cl. 8.0 in case of 20% compression alone the variation beyond the
tolerance limit may be acceptable.

During testing, if fixed loads are applied and corresponding deflections are read

the tolerance given in Cl. 8.0 may be read in reverse and applied to such
deflections.

11. SURFACE TREATMENT :

 As per ASTM A 125 CATEGORY- S3

12. PROTECTIVE COATING :

As per A 125  CATEGORY - S 5

13 IDENTIFICATION AND RECORD :

13.1 Each spring shall be identified by a serial number.  Manufacturer code along
with year of manufacture (Like 75, 76 etc.) shall be hard punched on each

spring.

13.2 The manufacturer shall maintain the record of load testing for each spring

identified by its serial number.

13.3 Test report incorporating the test values for each spring (Identified by its serial
number) shall be submitted.
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13.4 After protective coating has been applied, all the springs shall be stenciled (in
white paint) with serial number and spring designation.

13.5 Any additional identification by way of colour coding etc, if required by

contractor, shall be adopted.

14. PACKING & DESPATCHING :

The inner and outer coil of the springs shall be matched for length and the inner

coil shall be placed inside the outer coil while dispatching.  Both the springs shall
be tied together with wire string to facilitate using as a matched set.  A record
showing the serial numbers of the matched set shall accompany the despatch.  The

spring sets shall be properly packed to avoid transit damage.
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Revisions:

Refer to record of revisions:

Prepared:

S.Ghatge

Approved:

J.G.Kulkarni

Date:

04.06.2003

TDC FOR BOWL MILL PRESSURE SPRINGS

1.0 SCOPE:

1.1 This specification deals with the Quality requirements and other technical

delivery conditions for Hot formed helical compression springs meant for
Bowl Mills.

1.2 Any special requirement, not covered under this specification shall be
indicated in the Design drawing or contract.

1.3 This specification is generally based on BS 1726.  Additional points have
been taken from ASTM A 125. DIN 1652 has also been referred for certain

clauses.

2.0 MATERIAL:

2.1 The bars used for making helical springs shall conform to the specification

mentioned in the drawing/ contract.  Commonly used specifications for spring
round are listed below unless specified in drg.

a. AISI 1095 or equivalent grades EN 44, 44B, 44D- BS 970; IS 3195/ 1965
GR.C 98 and IRS M 24.

2.2 The rounds shall be free from harmful defects like cracks, laps, pittings, piping

etc.

2.3 The Bars for pressure springs for Bowl Mills need peeling/ grinding.

2.3.1. The peeling off or grinding shall be done to the extent that all seams or other

surface defects are completely removed.  The manufacturer should carry out
MPI/ LPI on a few ground bars in each size to ensure that bulk being removed
in grinding or peeling operation is sufficient to eliminate all surface defects.

2.4 No substitution of material shall be done without written consent of BHEL.
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3.0  MANUFACTURING:

It is the responsibility of the manufacturer to inspect to ensure that good quality

springs conforming to the requirements of this specification are made.

3.1 The ends of the cut of size rounds shall be tapered by forging.

3.5  In case the manufacturer requires a small change in design to suit his

manufacturing, practice, especially in the type of and coil closing and total
number of coils due to such modification the change may be got approved
in advance.  However, such variation should not affect the mean coil

diameter, free length or load deflection characteristics.

4 HEAT TREATMENT:

As per ASTM A 125.

Note: The requirements of 5.1 and 5.2 do not imply that tests must be carried out
for all the batches.  Whenever required by BHEL Inspector, sample rounds
may be heat treated along with springs and furnished to BHEL for their

testing.

5 METALLURGICAL REQUIREMENTS:

Refer ASTM A 125

6 TOLERANCES:

Refer ASTM A-125

7 END CONSTRUCTION :

As per ASTM – A125

8. LOAD- COMPRESSION CHARACTERISTICS :

As Per ASTM A125
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 9. COMPRESSION TEST OR SCRAGGING :

As per ASTM A 125

          10. LOAD TEST :

10.1   All the finished springs shall be subjected to load test.

10.2   Load test is made by compressing the springs gradually.  The load applied in

compressing the spring shall be measured for complete range of compression in
atleast five equal stages.

10.3  Unless otherwise specified.  Atleast 10% of the lot shall be compressed in
stages of 20%, 40%, 60%, 80% and 100% of maximum required compression

and corresponding loads should be recorded.  For balance 90% of the lot, the
compression may be in stages of 60% and 90%.  The loads shall not vary from
designed values beyond the tolerance.

Specified in Cl. 8.0 in case of 20% compression alone the variation beyond the
tolerance limit may be acceptable.

During testing, if fixed loads are applied and corresponding deflections are read

the tolerance given in Cl. 8.0 may be read in reverse and applied to such
deflections.

11. SURFACE TREATMENT :

 As per ASTM A 125 CATEGORY- S3

12. PROTECTIVE COATING :

As per A 125  CATEGORY - S 5

13 IDENTIFICATION AND RECORD :

13.1 Each spring shall be identified by a serial number.  Manufacturer code along
with year of manufacture (Like 75, 76 etc.) shall be hard punched on each

spring.

13.2 The manufacturer shall maintain the record of load testing for each spring

identified by its serial number.

13.3 Test report incorporating the test values for each spring (Identified by its serial
number) shall be submitted.
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13.4 After protective coating has been applied, all the springs shall be stenciled (in
white paint) with serial number and spring designation.

13.5 Any additional identification by way of colour coding etc, if required by

contractor, shall be adopted.

14. PACKING & DESPATCHING :

The inner and outer coil of the springs shall be matched for length and the inner

coil shall be placed inside the outer coil while dispatching.  Both the springs shall
be tied together with wire string to facilitate using as a matched set.  A record
showing the serial numbers of the matched set shall accompany the despatch.  The

spring sets shall be properly packed to avoid transit damage.
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Revisions:       
Revised in line with EN10084 (latest version). 

  

 Issued : 

STANDARDS ENGINEERING 

DEPARTMENT 

Rev.No. 03 Amd.No. Reaffirmed  

Dt. FEB. 06 Dt. Year:  

Prepared: 

MANAGER, 

MATLS ENGG 

Approved:  

 

GM (ENGG)  

Dt.of 1
st
 Issue 

 

JAN., 1984 

 

1% CHROMIUM CASE HARDENING STEEL BARS, ANNEALED 

 
(GR : 16 Mn Cr 5) 

 

1.0 GENERAL: 

          This specification governs the requirements of 1% chromium case hardening bars. 

         

2.0 APPLICATION : 

For the manufacture of case hardened components. 

 

3.0 CONDITION OF DELIVERY : 

   The bars shall be supplied in the hot / cold rolled/ forged and Annealed condition 

 

4.0 COMPLIANCE WITH NATIONAL STANDARDS: 

This specification complies with EN10084-1998 :  Case hardening steels. 

Gr : 16 Mn Cr5 

 

5.0 DIMENSIONS AND TOLERANCES: 

 

5.1 Dimensions : As specified in the order.  Unless otherwise specified, the hot/cold rolled

bars shall be supplied in random lengths of 3 to 6 meters.  Forged bars shall be supplied in

lengths of 1.5 to 3.0 metres. 

 

5.2 Tolerance:  
 

5.2.1 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. 
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6.0 MANUFACTURE: 

 

The method of steel manufacture is left to the discretion of the manufacturer. However, 

air or mixed  air and oxygen bottom blown converter process is not acceptable. The steel 

shall be fully killed. 

 

7.0      FREEDOM FROM DEFECTS: 

 

 The bars shall be free from surface and internal defects such as piping, segregation etc. 

 

8.0      HEAT TREATMENT: 
 

8.1 The bars shall be soft annealed at 650 - 700� C and furnace cooled. 

 

8.2 The recommended heat treatment for sample test pieces shall be as follows: 

Blank Carburize at 880 - 980� C, followed by air cooling. 

Hardening :  At 860 - 900� C followed by quench in oil or water. 

 

The tempering temperature shall be 150 - 200 � C.  The actual heat treatment cycle 

followed shall be reported in the Test certificate. 

 

9.      SELECTION OF TEST SAMPLES: 

 

9.1 Chemical Analysis: Each melt shall be analysed for chemical composition 

  

9.2 Mechanical Properties : One sample per melt per size shall be tested for mechanical 

properties after heat treatment as per clause 8.2.  For the bars beyond 250 mm diameter, 

the test samples shall be forged to dia 250 mm then tested for mechanical properties after 

heat treatment as per clause 8.2. 

 

9.3 Metallography tests : One sample per melt per size shall be tested for metallography 

tests. 

 

10.0 CHEMICAL COMPOSITION: 

 

The melt analysis of the material shall be as follows: 
 

Element C Si Mn Cr P S 

 Min .% 0.14 -- 1.00 0.80 -- - Melt 

analysis  
 Max. % 0.19 0.40 1.30 1.10 0.035 0.035 

Permissible 

variation in product  

analysis 
� 0.02 +0.03 �0.05 �0.05 +0.005 +0.005 
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11.0 MECHANICAL PROPERTIES: 

 

11.1 Tensile:  The mechanical properties of the hardened and tempered test bars of ruling section 

30 mm shall be as follows: 

               

 

Tensile 

Strength 

N/mm
2
 

 

 

0.2% Proof 

Stress min. 

N/mm
2
 

 

 

% Elongation 

min. 

(l = 5 d) 

 

780 - 1080 

 

 

590 

 

10 

 

11.2 Hardness:  5 % of the bars or minimum 2 numbers, in annealed condition shall be tested for 

Brinell Hardness and the value shall be 207 BHN max. 

 

12.0 METALLOGRAPHY TEST : 

 

12.1 Grain  size :   Grain size shall be 5 or finer when tested in accordance with ASTME 112. 

 

12.2 Cleanliness  Rating :  Inclusion content shall be tested as per ASTME 45 and inclusion 

rating for all  types shall not be more than 2.0 (thin series) and 1.5 (thick series).  The 

inclusion of all types i.e. A, B, C & D may exist simultaneously.  

 

13.0 ULTRASONIC TESTING : 

 

Each bar above 50 mm dia/size shall be tested ultrasonically in accordance with corporate 

standard AA0850118 to ensure freedom from internal defects. The norms of acceptance 

shall be as per category 2 of the above standard. 

 

14.0 INSPECTION AT SUPPLIER�S WORKS: 

 

BHEL representative/BHEL appointed Inspection Agency shall have free entry and access 

to all areas where the manufacture of the bars is carried out.  All reasonable facilities shall 

be extended to him including labour wherever necessary. 

 

BHEL representative/BHEL appointed Inspection Agency shall be given sufficient advance 

intimation to witness the various processes, tests, etc.  punching and identification of test 

coupons and execution of various tests shall be done in presence of BHEL 

representative/BHEL appointed Inspection Agency. 
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15.0 TEST CERTIFICATES: 

 

 Three copies of test certificates shall be supplied bearing the following details: 

a) BHEL Order No. 

b) BHEL Specification No: HY 10565 / Rev. 03 

c) Supplier's name: 

d) Identification No. 

e) Size: 

f) Cast No. 

g) Details of heat treatment carried out on material and test samples. 

h) Results of chemicals analysis and mechanical tests including hardness tests called for

in this specification. 

i) Results of ultrasonic tests and metallography tests. 

 

16.0 PACKING AND MARKING: 

 

The bars shall be suitably packed in bundles to prevent corrosion and damage during

transit. 

 

Bars above 50mm in diameter or of equivalent cross-sectional area shall be stamped 

HY10565 and Cast No. on the side near the end or on the end face. 

 

A metal lable shall be securely attached to each bundle and shall bear the following

information for bars of diameters less than 50 mm. 

 

HY 105 65/Rev. 03 

BHEL Order No. 

Consignment or Identification No: 

Cast No. 

Size & Weight. 

Supplier�s Name. 

 

17.0 REJECTION AND REPLACEMENT: 

 

In the event of the bar material proving defective in the course of further processing at

BHEL, the same shall be rejected notwithstanding any previous acceptance. 

 

The supplier shall replace the material forging at his own cost and the rejected bars shall

be returned after all the commercial conditions are satisfied. 
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Revisions:       
Revised in line with EN10084 (latest version). 

  

 Issued : 

STANDARDS ENGINEERING 

DEPARTMENT 

Rev.No. 03 Amd.No. Reaffirmed  

Dt. FEB. 06 Dt. Year:  

Prepared: 

MANAGER, 

MATLS ENGG 

Approved:  

 

GM (ENGG)  

Dt.of 1
st
 Issue 

 

JAN., 1984 

 

1% CHROMIUM CASE HARDENING STEEL BARS, ANNEALED 

 
(GR : 16 Mn Cr 5) 

 

1.0 GENERAL: 

          This specification governs the requirements of 1% chromium case hardening bars. 

         

2.0 APPLICATION : 

For the manufacture of case hardened components. 

 

3.0 CONDITION OF DELIVERY : 

   The bars shall be supplied in the hot / cold rolled/ forged and Annealed condition 

 

4.0 COMPLIANCE WITH NATIONAL STANDARDS: 

This specification complies with EN10084-1998 :  Case hardening steels. 

Gr : 16 Mn Cr5 

 

5.0 DIMENSIONS AND TOLERANCES: 

 

5.1 Dimensions : As specified in the order.  Unless otherwise specified, the hot/cold rolled

bars shall be supplied in random lengths of 3 to 6 meters.  Forged bars shall be supplied in

lengths of 1.5 to 3.0 metres. 

 

5.2 Tolerance:  
 

5.2.1 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. 
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6.0 MANUFACTURE: 

 

The method of steel manufacture is left to the discretion of the manufacturer. However, 

air or mixed  air and oxygen bottom blown converter process is not acceptable. The steel 

shall be fully killed. 

 

7.0      FREEDOM FROM DEFECTS: 

 

 The bars shall be free from surface and internal defects such as piping, segregation etc. 

 

8.0      HEAT TREATMENT: 
 

8.1 The bars shall be soft annealed at 650 - 700� C and furnace cooled. 

 

8.2 The recommended heat treatment for sample test pieces shall be as follows: 

Blank Carburize at 880 - 980� C, followed by air cooling. 

Hardening :  At 860 - 900� C followed by quench in oil or water. 

 

The tempering temperature shall be 150 - 200 � C.  The actual heat treatment cycle 

followed shall be reported in the Test certificate. 

 

9.      SELECTION OF TEST SAMPLES: 

 

9.1 Chemical Analysis: Each melt shall be analysed for chemical composition 

  

9.2 Mechanical Properties : One sample per melt per size shall be tested for mechanical 

properties after heat treatment as per clause 8.2.  For the bars beyond 250 mm diameter, 

the test samples shall be forged to dia 250 mm then tested for mechanical properties after 

heat treatment as per clause 8.2. 

 

9.3 Metallography tests : One sample per melt per size shall be tested for metallography 

tests. 

 

10.0 CHEMICAL COMPOSITION: 

 

The melt analysis of the material shall be as follows: 
 

Element C Si Mn Cr P S 

 Min .% 0.14 -- 1.00 0.80 -- - Melt 

analysis  
 Max. % 0.19 0.40 1.30 1.10 0.035 0.035 

Permissible 

variation in product  

analysis 
� 0.02 +0.03 �0.05 �0.05 +0.005 +0.005 
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11.0 MECHANICAL PROPERTIES: 

 

11.1 Tensile:  The mechanical properties of the hardened and tempered test bars of ruling section 

30 mm shall be as follows: 

               

 

Tensile 

Strength 

N/mm
2
 

 

 

0.2% Proof 

Stress min. 

N/mm
2
 

 

 

% Elongation 

min. 

(l = 5 d) 

 

780 - 1080 

 

 

590 

 

10 

 

11.2 Hardness:  5 % of the bars or minimum 2 numbers, in annealed condition shall be tested for 

Brinell Hardness and the value shall be 207 BHN max. 

 

12.0 METALLOGRAPHY TEST : 

 

12.1 Grain  size :   Grain size shall be 5 or finer when tested in accordance with ASTME 112. 

 

12.2 Cleanliness  Rating :  Inclusion content shall be tested as per ASTME 45 and inclusion 

rating for all  types shall not be more than 2.0 (thin series) and 1.5 (thick series).  The 

inclusion of all types i.e. A, B, C & D may exist simultaneously.  

 

13.0 ULTRASONIC TESTING : 

 

Each bar above 50 mm dia/size shall be tested ultrasonically in accordance with corporate 

standard AA0850118 to ensure freedom from internal defects. The norms of acceptance 

shall be as per category 2 of the above standard. 

 

14.0 INSPECTION AT SUPPLIER�S WORKS: 

 

BHEL representative/BHEL appointed Inspection Agency shall have free entry and access 

to all areas where the manufacture of the bars is carried out.  All reasonable facilities shall 

be extended to him including labour wherever necessary. 

 

BHEL representative/BHEL appointed Inspection Agency shall be given sufficient advance 

intimation to witness the various processes, tests, etc.  punching and identification of test 

coupons and execution of various tests shall be done in presence of BHEL 

representative/BHEL appointed Inspection Agency. 
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15.0 TEST CERTIFICATES: 

 

 Three copies of test certificates shall be supplied bearing the following details: 

a) BHEL Order No. 

b) BHEL Specification No: HY 10565 / Rev. 03 

c) Supplier's name: 

d) Identification No. 

e) Size: 

f) Cast No. 

g) Details of heat treatment carried out on material and test samples. 

h) Results of chemicals analysis and mechanical tests including hardness tests called for

in this specification. 

i) Results of ultrasonic tests and metallography tests. 

 

16.0 PACKING AND MARKING: 

 

The bars shall be suitably packed in bundles to prevent corrosion and damage during

transit. 

 

Bars above 50mm in diameter or of equivalent cross-sectional area shall be stamped 

HY10565 and Cast No. on the side near the end or on the end face. 

 

A metal lable shall be securely attached to each bundle and shall bear the following

information for bars of diameters less than 50 mm. 

 

HY 105 65/Rev. 03 

BHEL Order No. 

Consignment or Identification No: 

Cast No. 

Size & Weight. 

Supplier�s Name. 

 

17.0 REJECTION AND REPLACEMENT: 

 

In the event of the bar material proving defective in the course of further processing at

BHEL, the same shall be rejected notwithstanding any previous acceptance. 

 

The supplier shall replace the material forging at his own cost and the rejected bars shall

be returned after all the commercial conditions are satisfied. 
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Revisions:  
Modified clause 16.0 to add the results of hardness 

& NDT tests in test certificate. 

 Issued : 

STANDARDS  

ENGINEERING DEPARTMENT 

Rev.No. 06 Amd. No. Reaffirmed 

Dt. FEB. 06 Dt. Year: 

Prepared: 

Standards, 
Matls. Engg. 

Approved:  

 

AGM (Engg.)  

Date of 1
st
 issue:

 

AUG. 82 

 

ALLOY STEEL BARS - QUENCHED & TEMPERED 

 

(GR: 42 Cr Mo 4) 

 

1.0 GENERAL: 

 

This specification governs the requirements of alloy steel bars of grade 42 Cr Mo 4 in

quenched and tempered condition. 

 

2.0 APPLICATION : 

 

For the manufacture of high tensile and high temperature fasteners and other components

requiring high tensile strength coupled with good ductility and resistance to shock and

wear. 

 

3.0 CONDITIONS OF DELIVERY : 

 The bars shall be supplied in hot rolled / forged and quenched and tempered condition. 

 

4.0 COMPLIANCE WITH STANDARDS: 

 

This specification complies in general with DIN  EN  10083 / 1996,  Grade : 42 Cr Mo4. 

 

5.0 DIMENSIONS AND TOLERANCES: 

 

5.1 Dimensions : The sizes shall be as specified in the order.  Unless otherwise specified, the 

bars shall be supplied in random lengths of 3  to 5 metres. 

 

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 
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 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: 

 

Method of steel manufacture shall be at the manufacturer's discrection. The steel shall be 

fully killed.. 

 

7.0 HEAT TREATMENT: 
 

7.1 The recommended heat treatment cycle shall be as follows: 

 

 Hardening :  820� - 860� C followed by water/ oil quenching. 

            Tempering at 540� - 680� C followed by Air cooling. 

            The actual heat treatment cycle followed shall be reported in Test Certificate. 

 

7.2 If the bars need to be straightened after heat treatment, the  bars shall  be stress relieved, 

after straightening operation, at 30� C below the actual tempering temperature. 

 

8.0 FREEDOM FROM DEFECTS: 

  

The bars shall be free from Cracks, Scabs,  laminations, and other harmful defects. 

 

9.0 FINISH: 
 

9.1 The surface of the bars shall be smooth without any laps, rolled in scales etc., Dents, roll 

marks and scratches are permitted provided their depth does not exceed half the tolerance 

limits . 

 

9.2 The edges of bars shall be cut square by sawing or shearing and no crop ends shall be 

permissible. 

 

10.0 CHEMICAL COMPOSITION: 

The melt analysis of the material shall be as follows: 

 

Element C Si   Mn  Cr  Mo  P   S  

Min . 0.38 - 0.60 0.90 0.15 - - 
Melt 

Analysis  Max.  0.45 0.40 0.90 1.20 0.30 0.035 0.035 

 Permissible 

variation in product 

analysis 

 

� 0.02 

 

+ 0.03 

 

� 0.04 

 

� 0.05 

 

� 0.03 

 

+ 0.005 

 

+ 0.005 

   Note : Ni addition upto 0.50% is permitted for improving impact properties. 
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11.0 SELECTION OF TEST SAMPLES: 
 

11.1     Chemical Analysis: Each melt shall be analysed for chemical composition. 

  

11.2     Mechanical Tests:  

 

11.2.1 One sample per lot, comprising of bars of same size, melt and heat treatment batch shall 

be taken for mechanical testing. 

 

11.3 Hardness:  Hardness shall be checked for 5% of the bars of same size, melt and heat 

treatment batch.  In any case minimum two bars shall be tested for hardness. 

 

12.0 MECHANICAL PROPERTIES : 

 

The Mechanical properties of the material shall be as follows. For the size ranges upto 160 

mm dia the properties given are for longitudinal specimen.  For the size range 160 - 250, 

the properties for both longitudinal and transverse direction are given. 

 

Ruling 

Section, 

mm 

Tensile 

Strength 

N/mm
2
 

0.2% proof 

stress,  min. 

N / mm² 

Elon-

gation 

min. 

L = 5d 

Reduction 

in 

area 

% min. 

Notched bar 

impact 

strength  min. 

(ISO - V 

notch ) 

J 

Hardness, 

BHN 

Upto 16 

 

>16 �40 

 

>40 �100 

 

>100 �160 

 

>160 �250 (L) 

 

>160 �250 (T) 

1100-1300 

 

1000-1200 

 

900-1100 

 

800-950 

 

750-900 

 

750-900 

900 

 

750 

 

650 

 

550 

 

500 

 

500 

10 

 

11 

 

12 

 

13 

 

14 

 

12 

 

40 

 

45 

 

50 

 

50 

 

55 

 

-- 

-- 

 

25 

 

25 

 

25 

 

25 

 

27  (DVM 3 

mm - U notch) 

315 - 375 

 

285 - 335 

 

245 - 315 

 

225 - 275 

 

215 - 245 

 

215 - 245 

 

NOTE: 1) The tensile test shall be carried out according to IS:1608 or any reputed  

national standard. 

 

2) The charpy impact test shall be carried out according to IS:1757 or any 

reputed National Standard. The test shall be performed on ISO - Specimen of 

size 10x10x55mm with a 2 mm V-Notch. 
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3) The minimum impact value specified above is the average of 3 specimens

from a single location. Only one value of the three can be below the specified

minimum, but in no case below 2/3rd of the same.  All the three values shall

be reported. 

 

4) The hardness shall be tested in accordance with IS 1500 or any other

equivalent international standard. 

 

13.0 RETESTS: 

 

13.1 If any of the test specimen fails to meet the requirements specified in cl.12, the sample bar

from which the test specimen was cut shall be rejected and two further sample bars from

the same lot shall be taken for retest 

. 

13.2 If the retests also fail, manufacturer is at liberty to reheat treat the bars in question.  Not

more than two reheat treatments are allowed.  However, retempering is not considered as

reheat treatment. 

. 

13.3 If after reheat treatment, the mechanical properties are not complied with, the entire lot

shall be rejected. 

 

14.0 ULTRASONIC TEST: 

 

All bars above 50 mm dia/side shall be ultrasonically tested according to ASTM:A388

(BHEL Standard AA0850118), to ensure freedom from defects. 

 

The following defects (Category 2 of AA 0850118) shall be unacceptable. 

 

i) Cracks, flacks, seams and laps. 

 

ii) Defects giving indications larger than that from a 4mm diameter equivalent flaw. 

 

iii) Groups of defects with maximum indication less than that from a 4mm diameter

equivalent flaw which can not be seperated at testing sensitivity if the back echo is

reduced to less than 50%. 

 

iv) Defects giving indications of 2 to 4mm diameter equivalent flaw seperated by a

distance less than four times the size of the larger of the adjacent flaws. 

 

15.0 INSPECTION AT SUPPLIER�S WORKS: 

 

The representative of BHEL shall have free access to the supplier�s works at all times

during the execution of the order, to satisfy himself that the material is produced as per the

quality requirements of this specification.  All reasonable facilities shall be extended to

him, free of charge.  He may also witness the sampling, testing and marking called for in

this specification. 
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16.0 TEST CERTIFICATES: 

 

16.1     Five copies of the test certificate shall be furnished giving the following details. 

 

a) Specification No.  HY10664  Rev. 06 

b)   Material Grade :   42 Cr Mo 4 

c)   BHEL Order No. 

d)   Size 

e)   Melt No. 

f) Process of manufacture 

g) Heat Treatment details and batch No. 

h) Results of chemicals analysis and mechanical properties. 

i) Results of hardness test. 

j) NDT tests (if applicable). 

 

17.0 PACKING AND MARKING: 

 

17.1 Marking:  All bars with cross sectional dimension greater than 50 mm shall be stamped

with the melt number, specification number and supplier�s trade mark on both the end

faces of the bars. 

 

Bars of sectional dimension 50  mm and below shall be bundled as per each size and a

metal lable bearing the following information shall be securely attached to each bundle. 

 

a) BHEL Specification No. HY10664  Rev .06 

b) BHEL Order No. 

c) Melt No. & Heat Treatment batch No. 

d) Size & Weight 

e) Supplier�s trade mark. 

 

17.2 Packing: The bars shall be suitably packed to prevent corrosion and damage during

transit. 

 

18.0 REJECTION AND REPLACEMENT: 

 

In the event of the bar material proving defective in the course of further processing at

BHEL, the same shall be rejected notwithstanding any previous acceptance. 

 

The supplier shall replace the material forging at his own cost and the rejected bars shall

be returned after all the commercial conditions are satisfied. 
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Revisions:  
Modified clause 16.0 to add the results of hardness 

& NDT tests in test certificate. 

 Issued : 

STANDARDS  

ENGINEERING DEPARTMENT 

Rev.No. 06 Amd. No. Reaffirmed 

Dt. FEB. 06 Dt. Year: 

Prepared: 

Standards, 
Matls. Engg. 

Approved:  

 

AGM (Engg.)  

Date of 1
st
 issue:

 

AUG. 82 

 

ALLOY STEEL BARS - QUENCHED & TEMPERED 

 

(GR: 42 Cr Mo 4) 

 

1.0 GENERAL: 

 

This specification governs the requirements of alloy steel bars of grade 42 Cr Mo 4 in

quenched and tempered condition. 

 

2.0 APPLICATION : 

 

For the manufacture of high tensile and high temperature fasteners and other components

requiring high tensile strength coupled with good ductility and resistance to shock and

wear. 

 

3.0 CONDITIONS OF DELIVERY : 

 The bars shall be supplied in hot rolled / forged and quenched and tempered condition. 

 

4.0 COMPLIANCE WITH STANDARDS: 

 

This specification complies in general with DIN  EN  10083 / 1996,  Grade : 42 Cr Mo4. 

 

5.0 DIMENSIONS AND TOLERANCES: 

 

5.1 Dimensions : The sizes shall be as specified in the order.  Unless otherwise specified, the 

bars shall be supplied in random lengths of 3  to 5 metres. 

 

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 
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 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: 

 

Method of steel manufacture shall be at the manufacturer's discrection. The steel shall be 

fully killed.. 

 

7.0 HEAT TREATMENT: 
 

7.1 The recommended heat treatment cycle shall be as follows: 

 

 Hardening :  820� - 860� C followed by water/ oil quenching. 

            Tempering at 540� - 680� C followed by Air cooling. 

            The actual heat treatment cycle followed shall be reported in Test Certificate. 

 

7.2 If the bars need to be straightened after heat treatment, the  bars shall  be stress relieved, 

after straightening operation, at 30� C below the actual tempering temperature. 

 

8.0 FREEDOM FROM DEFECTS: 

  

The bars shall be free from Cracks, Scabs,  laminations, and other harmful defects. 

 

9.0 FINISH: 
 

9.1 The surface of the bars shall be smooth without any laps, rolled in scales etc., Dents, roll 

marks and scratches are permitted provided their depth does not exceed half the tolerance 

limits . 

 

9.2 The edges of bars shall be cut square by sawing or shearing and no crop ends shall be 

permissible. 

 

10.0 CHEMICAL COMPOSITION: 

The melt analysis of the material shall be as follows: 

 

Element C Si   Mn  Cr  Mo  P   S  

Min . 0.38 - 0.60 0.90 0.15 - - 
Melt 

Analysis  Max.  0.45 0.40 0.90 1.20 0.30 0.035 0.035 

 Permissible 

variation in product 

analysis 

 

� 0.02 

 

+ 0.03 

 

� 0.04 

 

� 0.05 

 

� 0.03 

 

+ 0.005 

 

+ 0.005 

   Note : Ni addition upto 0.50% is permitted for improving impact properties. 
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11.0 SELECTION OF TEST SAMPLES: 
 

11.1     Chemical Analysis: Each melt shall be analysed for chemical composition. 

  

11.2     Mechanical Tests:  

 

11.2.1 One sample per lot, comprising of bars of same size, melt and heat treatment batch shall 

be taken for mechanical testing. 

 

11.3 Hardness:  Hardness shall be checked for 5% of the bars of same size, melt and heat 

treatment batch.  In any case minimum two bars shall be tested for hardness. 

 

12.0 MECHANICAL PROPERTIES : 

 

The Mechanical properties of the material shall be as follows. For the size ranges upto 160 

mm dia the properties given are for longitudinal specimen.  For the size range 160 - 250, 

the properties for both longitudinal and transverse direction are given. 

 

Ruling 

Section, 

mm 

Tensile 

Strength 

N/mm
2
 

0.2% proof 

stress,  min. 

N / mm² 

Elon-

gation 

min. 

L = 5d 

Reduction 

in 

area 

% min. 

Notched bar 

impact 

strength  min. 

(ISO - V 

notch ) 

J 

Hardness, 

BHN 

Upto 16 

 

>16 �40 

 

>40 �100 

 

>100 �160 

 

>160 �250 (L) 

 

>160 �250 (T) 

1100-1300 

 

1000-1200 

 

900-1100 

 

800-950 

 

750-900 

 

750-900 

900 

 

750 

 

650 

 

550 

 

500 

 

500 

10 

 

11 

 

12 

 

13 

 

14 

 

12 

 

40 

 

45 

 

50 

 

50 

 

55 

 

-- 

-- 

 

25 

 

25 

 

25 

 

25 

 

27  (DVM 3 

mm - U notch) 

315 - 375 

 

285 - 335 

 

245 - 315 

 

225 - 275 

 

215 - 245 

 

215 - 245 

 

NOTE: 1) The tensile test shall be carried out according to IS:1608 or any reputed  

national standard. 

 

2) The charpy impact test shall be carried out according to IS:1757 or any 

reputed National Standard. The test shall be performed on ISO - Specimen of 

size 10x10x55mm with a 2 mm V-Notch. 
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3) The minimum impact value specified above is the average of 3 specimens

from a single location. Only one value of the three can be below the specified

minimum, but in no case below 2/3rd of the same.  All the three values shall

be reported. 

 

4) The hardness shall be tested in accordance with IS 1500 or any other

equivalent international standard. 

 

13.0 RETESTS: 

 

13.1 If any of the test specimen fails to meet the requirements specified in cl.12, the sample bar

from which the test specimen was cut shall be rejected and two further sample bars from

the same lot shall be taken for retest 

. 

13.2 If the retests also fail, manufacturer is at liberty to reheat treat the bars in question.  Not

more than two reheat treatments are allowed.  However, retempering is not considered as

reheat treatment. 

. 

13.3 If after reheat treatment, the mechanical properties are not complied with, the entire lot

shall be rejected. 

 

14.0 ULTRASONIC TEST: 

 

All bars above 50 mm dia/side shall be ultrasonically tested according to ASTM:A388

(BHEL Standard AA0850118), to ensure freedom from defects. 

 

The following defects (Category 2 of AA 0850118) shall be unacceptable. 

 

i) Cracks, flacks, seams and laps. 

 

ii) Defects giving indications larger than that from a 4mm diameter equivalent flaw. 

 

iii) Groups of defects with maximum indication less than that from a 4mm diameter

equivalent flaw which can not be seperated at testing sensitivity if the back echo is

reduced to less than 50%. 

 

iv) Defects giving indications of 2 to 4mm diameter equivalent flaw seperated by a

distance less than four times the size of the larger of the adjacent flaws. 

 

15.0 INSPECTION AT SUPPLIER�S WORKS: 

 

The representative of BHEL shall have free access to the supplier�s works at all times

during the execution of the order, to satisfy himself that the material is produced as per the

quality requirements of this specification.  All reasonable facilities shall be extended to

him, free of charge.  He may also witness the sampling, testing and marking called for in

this specification. 
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16.0 TEST CERTIFICATES: 

 

16.1     Five copies of the test certificate shall be furnished giving the following details. 

 

a) Specification No.  HY10664  Rev. 06 

b)   Material Grade :   42 Cr Mo 4 

c)   BHEL Order No. 

d)   Size 

e)   Melt No. 

f) Process of manufacture 

g) Heat Treatment details and batch No. 

h) Results of chemicals analysis and mechanical properties. 

i) Results of hardness test. 

j) NDT tests (if applicable). 

 

17.0 PACKING AND MARKING: 

 

17.1 Marking:  All bars with cross sectional dimension greater than 50 mm shall be stamped

with the melt number, specification number and supplier�s trade mark on both the end

faces of the bars. 

 

Bars of sectional dimension 50  mm and below shall be bundled as per each size and a

metal lable bearing the following information shall be securely attached to each bundle. 

 

a) BHEL Specification No. HY10664  Rev .06 

b) BHEL Order No. 

c) Melt No. & Heat Treatment batch No. 

d) Size & Weight 

e) Supplier�s trade mark. 

 

17.2 Packing: The bars shall be suitably packed to prevent corrosion and damage during

transit. 

 

18.0 REJECTION AND REPLACEMENT: 

 

In the event of the bar material proving defective in the course of further processing at

BHEL, the same shall be rejected notwithstanding any previous acceptance. 

 

The supplier shall replace the material forging at his own cost and the rejected bars shall

be returned after all the commercial conditions are satisfied. 
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Revisions: Revised to bring inline with CPS 

AA10620 and EN10269. 

 

 Issued : 

 

STANDARDS ENGINEERING DEPARTMENT 

Rev. No. 03 Amd. No. Reaffirmed: 

Dt. DEC. 2005 Dt. Year: 

Prepared: 

STANDARDS 

ENGG. 

Approved:  

 

AGM (G)  

Date of  1st
  issue: 

 

JULY, 1985 

 

BOLTING STEEL BARS FOR HIGH TEMPERATURE SERVICE � H & T 

(Gr.:21CrMoV57) 

 

1.0 GENERAL: 

 

This specification governs the quality requirements of 21CrMoV57 bolting steel bars in

hardened and tempered condition upto 600 mm diameter / size. 

 

2.0 APPLICATION: 

 

For the manufacture of steam turbine bolts, nuts, studs, spindles, bushes and other

components operating in the temperature range of 300 - 540° C. 

 

3.0 CONDITION OF DELIVERY: 

 

Hot rolled/forged and hardened and tempered. 

 

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

straight lengths without twists and bends. 

 

4.0 COMPLIANCE WITH NATIONAL STANDARDS: 

 

The material shall comply, in general, with the requirements of the following national

standard and also meets the requirements of this specification. 

 

DIN EN 10269-1999:  Steels and nickel alloys for fasteners with specified elevated and/or

Gr. 21 Cr Mo V 57  :  low temperature properties. 

 

5.0 DIMENSIONS AND TOLERANCES: 

 

5.1 Sizes: 

 

 Bars shall be supplied to the dimensions specified in BHEL 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 of 10 per cent, shorts down to 1 metre. 

 

Forged bars shall be supplied in lengths of 1.5 to 3 metres. 
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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 to 125         +   6.0 

125 to 175         +   8.0 

175      ---         + 12.5 

 

Note: (FOR 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 tolerances on each size. 

 

6.0  MANUFACTURE: 

 

Steel shall be made by basic electric process and subsequently vacuum degaussed. If any

other process is employed, it shall be to mutual agreement between the supplier and

BHEL. 

 

Note:  Raw material like Ingots/Blooms/Billets required for forgings should be procured

from BHEL approved sources alongwith test certificate. 

 

7.0  HEAT TREATMENT: 

 

7.1  The bars shall be heat treated to get the mechanical properties specified as per clause 12.0.

 

7.2  Following heat treatment is suggested: 

 

Harden at 900-950°C  

Temper at 680 - 720°C, minimum 2 hours. 

Hardening above 950°C and tempering below 680°C shall not be done to avoid 

embrittlement. 

 

7.3  The temperature shall be uniform all over the cross section. Minimum possible residual

stresses shall be aimed with slow cooling and longer duration in tempering treatment. 

 

7.4  If the bars need straightening after heat treatment, the straightening operation shall be

followed by stress relief annealing at 30°C  below the tempering temperature with slow 

cooling after the total straightening process. 
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8.0  FREEDOM FROM DEFECTS: 

 

The bars shall be straight, sound and free from internal and surface defects viz., cracks,

piping, scabs, laps, hairline cracks, etc. The bars shall be free from twists and bends. 

 

9.0  FINISH: 

 

9.1 The surface of the bars shall be smooth without any laps, rolled in scales, etc. Dents, roll

marks and scratches are permitted provided their depth does not exceed half the tolerance

limits specified in clause 5.0. 

 

9.2  The edges of bars shall be cut square by sawing or shearing and no crop ends shall be 

permissible. 

 

10.0  CHEMICAL COMPOSITION: 

 

The analysis of the material and the permissible variation in the composition from the

specified limits shall be as follows: 

______________________________________________________________________ 

Element              Percent    Permissible 

    min.  max.    variation, % 

______________________________________________________________________ 

 

Carbon         0.17  0.25        ± 0.02 

Silicon            -   0.40        + 0.05 

Manganese         0.40  0.80        ± 0.04 

Chromium         1.20  1.50        ± 0.05 

Molybdenum         0.55  0.80        ± 0.05 

Vanadium         0.20  0.35        ± 0.03 

Sulphur           -   0.020        + 0.005 

Phosphorus           -   0.020        + 0.005 

Copper           -   0.20 

Tin            -   0.025 

Arsenic           -   0.010 

Antimony           -   0.010 

Aluminium           -   0.02 

_____________________________________________________________________ 

 

Note: Nickel content of about 0.80% max. is permissible. 

 

11.0  TEST SAMPLES: 

 

11.1  Chemical analysis: 

 

Each melt shall be analysed for chemical composition. 
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11.2  MECHANICAL TESTS: 

 

A hardness test is to be carried out to verify the uniformity of the strength within the

delivery lot (per melt and heat treatment batch). The test amount shall be 10% of the bars,

but not less than 10 bars. In case of less than 10 bars, all bars shall be hardness tested.

Mechanical properties shall be tested on hardest and softest bar. 

 

The taking of specimens has to be carried out according to EN 10083-2 with the following 

exception: 

 

Up to a diameter (d) or an edge length (a,b) > 100 mm, the transversal specimens can be

taken with a distance of d/3 or a/3 and b/3 from outside (instead of longitudinal

specimens). 

 

12.0  MECHANICAL PROPERTIES: 

 

12.1  Tensile: 

 

When tested in accordance with IS:1608, the test pieces shall show the following

properties (values for transverse specimens in brackets): 

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

Property     Bar < 160mm  Bar 160-600mm 

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

 

Tensile strength, N/mm²    700-850   700-850 

0.2% Proof stress, N/mm²,min          550          550 

Elongation ( 1= 5d), % min.             16            16 (13) 

Reduction in area, % min.             60            60 (35) 

Impact energy (J) *              63            63 (20) 

Hardness (HB 30)     210-250    215-260 

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

�� Charpy Impact ( ISO - V ) Value : 

 

When tested in accordance with IS : 1757, the piece shall show a minimum average

Charpy impact value over three test values as specified above. Only one test value out of 

the three can be below the specified value but in no case shall be less than two-thirds the 

minimum specified value. All the 3 test values shall, however, be reported. 

 

The test is applicable for bars of sizes above 16 mm only. 

 

13.0 NON-DESTRUCTIVE TEST: 

 

13.1  Verification inspection of all bars. 
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13.2  100% Ultrasonic inspection of all bars above 40mm size according to EN 10228-3 type 1a

and 1b table 3). Acceptance criteria shall be quality class 4 according to EN 10228-3

(table 5). In general, the decision limit for loss of back wall echo is 4 dB and for the real

reflector length max. 10mm. 

 

14.0  RETESTS: 

 

As per EN10021. 

 

15.0  TEST CERTIFICATE: 

 

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 test certificate alongwith their

dispatch documents to facilitate quick clearance of material. 

 

The test certificate shall bear the following information: 

 

BHEL references: 

BHEL order No. 

HY10665 , Rev.No. 03: Bolting Steel bars for HTS - H & T (Gr.:21CrMoV57) 

 

Supplier Referances: 

Supplier's Name 

Heat or Cast No. 

Process of manufacture 

Identification No. 

Particulars of heat treatment & Batch No. 

 

Results of Tests: 

Chemical analysis 

Mechanical properties 

Ultrasonic test 

Results of dimensional inspection 

Mill test certificate 

The certificate must be signed by the Chief, Inspection Department / Chief Metallurgist of

the supplier's plant. 

 

16.0  PACKING AND MARKING: 

 

Bars shall be suitably packed to prevent corrosion and damage during transportation. 

 

Bars over 63 mm diameter shall be individually stamped / painted on one end face with

cast number and HY10665. Bars of 63 mm diameter and less shall be bundled together

and identified by means of a metal label stating the cast number and specification No.

HY10665 attached to the bundle. 
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Each package shall, in addition bear the following information: 

 

AA HY10665 : Bolting Steel bars for HTS - H & T (Gr.:21CrMoV57) 

BHEL Order No. 

Supplier's name and trade mark, if any. 

Cast / Batch No. 

Identification No. 

Size and quantity supplied. 

 

17.0  REFERRED STANDARDS (Latest Publications Including Amendments): 

 

1) DIN 10269   2) IS: 3739   3) IS:1608   4) IS:1757 

5) EN 10228-3  6) EN10021 
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ALLOY STEEL FORGINGS �H &T
GRADE :  40 Ni Cr Mo 65

1.0 GENERAL:

This specification governs the quality requirements of alloy steel forgings of grade 40 Ni

Cr Mo 65.

2.0 APPLICATION:

Forgings are suitable for main vertical shaft and general engineering purposes requiring

high tensile strength and good ductility.

3.0 CONDITION OF DELIVERY:

The forgings shall be supplied in hardened & tempered condition. Final stress relieving

shall be performed if mentioned in the drawing. Forgings shall be rough machined unless

otherwise specified.

4.0 COMPLIANCE WITH NATIONAL STANDARDS:

The forgings shall in general comply with the requirements of BS PD � 970: 2001, Gr. 817

M40.

5.0 DIMENSIONS AND TOLERANCES:

The dimensions shall be as per the ordering drawing and tolerances shall be as follows.

a) For finish machined component drawings the extra allowance of 3 mm/ surface

shall be provided for finish machining at BHEL.

b) For rough machined forging drawings necessary finish machining allowance is

included in the dimensions. Extra allowance is not required.

c) The tolerance on rough machined surface shall be �  1mm dimension, unless

otherwise specified in the drawing.

C
o

p
y

ri
g

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
cu

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
en

ta
l 

to
 t

h
e 

in
te

re
st

 o
f 

th
e 

co
m

p
an

y
.



HY 19369

Rev. No.04

Page   2   of    5

PLANT PURCHASING

SPECIFICATION
HYDERABAD

6.0 MANUFACTURE:

The method of steel manufacture shall be at the discretion of the supplier. However,

mixed air open hearth & bessemer  processes are not permitted.

The steel shall be fully killed. Sufficient discard shall be made from the ingot, if used as

forging stock, to ensure freedom from piping, segregation and other defects.

The amount of hot working shall be sufficient to ensure uniform working throughout the

cross-section.

Reduction ratio shall be minimum 4:1 for ingots and 1.5:1 for rolled /forged stock.

7.0 HEAT TREATMENT:

The forgings shall be heat-treated to attain the mechanical properties specified.

The recommended heat-treatment shall be as given below. Hardening in oil at a

temperature of 820-850�C. Tempering at the temperature upto 700�C max.

However tempering between 280-500�C shall be avoided as it leads to temper

embrittlement.

8.0 FINISH:

Surface finish of the forgings shall be 6.3 microns (r.m.s) to carryout ultrasonic test.

9.0 FREEDOM FROM DEFECTS:

Forgings shall be free-from cracks, flakes, seams segregation and other defects which

may affect the utility of the forgings.

10.0 CHEMICAL COMPOSITION:

The melt analysis of the steel shall be as follows:

Element C Si Mn Ni Cr Mo S P

0.36 0.10 0.45 1.30 1.00 0.20 - -Melt

Analysis

% Min.

% Max. 0.44 0.40 0.70 1.70 1.40 0.35 0.040 0.030

Permissible variation

in product Analysis
�0.02 �0.03 �0.03 �0.05

+0.05

-0.04
�0.02 +0.003 +0.003

11.0 TEST SAMPLES:

11.1 Test coupons shall be taken from each melt and each heat treatment batch/size unless

integral test coupons are called for in the drawing/purchase order.
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The test coupons shall be heat treated along with the forgings. In case of integral test

coupons, the test pieces shall be cut from the forgings only after heat treatment. However

the remaining integral test coupon after at supplier�s end shall be kept integral with the

forging and sent to BHEL.

Sufficient test material shall be sent to BHEL for cross-check where necessary.

11.2 Test samples shall be cut at as given unless other wise specified in the ordering drawing.

a) For Solid forgings: Distance of 1/3  radius or 1/6 diagonal from the outer surface.

b) For hollow forgings: Midway between the inner and outer surface of the wall

thickness.

12.0 MECHANICAL PROPERTIES:

The test pieces shall have the following mechanical properties.

%

Elongation

(L=5d)

Min

Charpy Impact

Strength

(ISO-V)

J, min

Ruling

section

min

Tensile

Strength

N/mm
2

Min

0.2%

proof

Strength

N/mm
2

Min L T L T

 150 850-1000 680 13 10 50 37

�150-250

�250-450

850-1000

775-925

650

585

13

11

10

8

35

20

26

15

NOTE:   a)  Mechanical tests shall be performed preferably on tangential test samples. If

the forging configuration does not allow for taking tangential test samples,

longitudinal ones shall be used. L&T in the above table indicate values for

longitudinal and transverse samples.

 b) Tensile test shall be performed as per IS :1608 or any reputed National

Standard.

c) The charpy impact test shall be performed on a 2mm ISO V-Notch, as per

IS:1757 or any reputed National Standard.

The impact values indicated above are average of 3 values.  All the 3 values

shall be reported. Only one value can be lower than the minimum specified

value but not less than 2/3 of the same.
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13.0 NON-DESTRUCTIVE TESTS:

The following test shall be conducted on the forgings.

13.1 Ultrasonic test:  Shall be performed as per AA0850118 with both longitudinal and shear

waves and following shall be unacceptable defects, unless otherwise specified in the

drawing.

i) Cracks, flaks, seams and laps

ii) Defects giving indications larger than that from a 4mm diameter equivalent flaw.

iii) Groups of defects with maximum indication less than that from a 4mm diameter

equivalent flaw which cannot be separated at testing sensitivity if the back echo is

reduced to less than 50%.

iv) Defects giving indication of 2 to 4mm diameter equivalent flaw separated by a

distance less than four times the size of the larger of the adjacent flaws.

13.2 Magnetic particle test: MPI shall be conducted as per ASTM-A275:

Cracks and laps are not acceptable.

14.0 RETESTS:

If any of the selected test specimens fail to meet the specified requirement due to some

mechanical reasons, another specimen may be taken for testing.

In the event of failure due to material heat-treatment, two more reheat-treatments shall be

permitted. However, retempering is not considered as reheat-treatment.

15.0 INSPECTION AT SUPPLIER�S WORKS:

BHEL representative shall have free entry & access to all the areas of the where the

manufacture of the forgings is carried out. All reasonable facilities shall be extended to

him including labour wherever necessary.

BHEL representative shall be given sufficient advance intimation shall be given to the

representative to witness the various process, tests etc. Punching & Identification of test

coupons & forging and execution of various tests shall be done in the presence of BHEL

representative.

16.0 TEST CERTIFICATE:

16.1 The supplier shall furnish three copies of the test certificate (English) with containing the

following details.
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1. HY 19369  Rev.04

2. BHEL Order No.

3. Item Description

4. Drawing No.

5. Supplier�s Name.

6. Melt No.

7. Serial No. of the forging.

8. Heat treatment Details

9. Result of all test stipulated in this specification.

16.2 The test certificate shall be attested by the chief of Inspection /Chief Metallurgist of the

Supplier and also by BHEL representative.

17.0 MARKING AND PACKING:

17.1 The following details shall be punched clearly on each forging and the same shall be

encircled by paint:

1) HY 19369  Rev.04

2) BHEL Order No.

3) Melt No.

4) Serial No. of the forging

5) Drawing No.

6) BHEL Inspector�s stamp

7) Supplier�s Name.

The forgings shall be suitably packed to prevent damage and corrosion during transit. In

the case of overseas supplies, the packing shall be seaworthy.

18.0 REJECTION AND REPLACEMENT:

In the event of the forging proving defective in the course of further processing at BHEL,

the same shall be rejected not withstanding any previous acceptance.

The supplier shall replace the rejected forgings at his own cost, and the rejected forgings

shall be returned after all the commercial conditions are satisfied.
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ALLOY STEEL FORGINGS �H &T
GRADE :  40 Ni Cr Mo 65

1.0 GENERAL:

This specification governs the quality requirements of alloy steel forgings of grade 40 Ni

Cr Mo 65.

2.0 APPLICATION:

Forgings are suitable for main vertical shaft and general engineering purposes requiring

high tensile strength and good ductility.

3.0 CONDITION OF DELIVERY:

The forgings shall be supplied in hardened & tempered condition. Final stress relieving

shall be performed if mentioned in the drawing. Forgings shall be rough machined unless

otherwise specified.

4.0 COMPLIANCE WITH NATIONAL STANDARDS:

The forgings shall in general comply with the requirements of BS PD � 970: 2001, Gr. 817

M40.

5.0 DIMENSIONS AND TOLERANCES:

The dimensions shall be as per the ordering drawing and tolerances shall be as follows.

a) For finish machined component drawings the extra allowance of 3 mm/ surface

shall be provided for finish machining at BHEL.

b) For rough machined forging drawings necessary finish machining allowance is

included in the dimensions. Extra allowance is not required.

c) The tolerance on rough machined surface shall be �  1mm dimension, unless

otherwise specified in the drawing.
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6.0 MANUFACTURE:

The method of steel manufacture shall be at the discretion of the supplier. However,

mixed air open hearth & bessemer  processes are not permitted.

The steel shall be fully killed. Sufficient discard shall be made from the ingot, if used as

forging stock, to ensure freedom from piping, segregation and other defects.

The amount of hot working shall be sufficient to ensure uniform working throughout the

cross-section.

Reduction ratio shall be minimum 4:1 for ingots and 1.5:1 for rolled /forged stock.

7.0 HEAT TREATMENT:

The forgings shall be heat-treated to attain the mechanical properties specified.

The recommended heat-treatment shall be as given below. Hardening in oil at a

temperature of 820-850�C. Tempering at the temperature upto 700�C max.

However tempering between 280-500�C shall be avoided as it leads to temper

embrittlement.

8.0 FINISH:

Surface finish of the forgings shall be 6.3 microns (r.m.s) to carryout ultrasonic test.

9.0 FREEDOM FROM DEFECTS:

Forgings shall be free-from cracks, flakes, seams segregation and other defects which

may affect the utility of the forgings.

10.0 CHEMICAL COMPOSITION:

The melt analysis of the steel shall be as follows:

Element C Si Mn Ni Cr Mo S P

0.36 0.10 0.45 1.30 1.00 0.20 - -Melt

Analysis

% Min.

% Max. 0.44 0.40 0.70 1.70 1.40 0.35 0.040 0.030

Permissible variation

in product Analysis
�0.02 �0.03 �0.03 �0.05

+0.05

-0.04
�0.02 +0.003 +0.003

11.0 TEST SAMPLES:

11.1 Test coupons shall be taken from each melt and each heat treatment batch/size unless

integral test coupons are called for in the drawing/purchase order.
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The test coupons shall be heat treated along with the forgings. In case of integral test

coupons, the test pieces shall be cut from the forgings only after heat treatment. However

the remaining integral test coupon after at supplier�s end shall be kept integral with the

forging and sent to BHEL.

Sufficient test material shall be sent to BHEL for cross-check where necessary.

11.2 Test samples shall be cut at as given unless other wise specified in the ordering drawing.

a) For Solid forgings: Distance of 1/3  radius or 1/6 diagonal from the outer surface.

b) For hollow forgings: Midway between the inner and outer surface of the wall

thickness.

12.0 MECHANICAL PROPERTIES:

The test pieces shall have the following mechanical properties.

%

Elongation

(L=5d)

Min

Charpy Impact

Strength

(ISO-V)

J, min

Ruling

section

min

Tensile

Strength

N/mm
2

Min

0.2%

proof

Strength

N/mm
2

Min L T L T

 150 850-1000 680 13 10 50 37

�150-250

�250-450

850-1000

775-925

650

585

13

11

10

8

35

20

26

15

NOTE:   a)  Mechanical tests shall be performed preferably on tangential test samples. If

the forging configuration does not allow for taking tangential test samples,

longitudinal ones shall be used. L&T in the above table indicate values for

longitudinal and transverse samples.

 b) Tensile test shall be performed as per IS :1608 or any reputed National

Standard.

c) The charpy impact test shall be performed on a 2mm ISO V-Notch, as per

IS:1757 or any reputed National Standard.

The impact values indicated above are average of 3 values.  All the 3 values

shall be reported. Only one value can be lower than the minimum specified

value but not less than 2/3 of the same.
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13.0 NON-DESTRUCTIVE TESTS:

The following test shall be conducted on the forgings.

13.1 Ultrasonic test:  Shall be performed as per AA0850118 with both longitudinal and shear

waves and following shall be unacceptable defects, unless otherwise specified in the

drawing.

i) Cracks, flaks, seams and laps

ii) Defects giving indications larger than that from a 4mm diameter equivalent flaw.

iii) Groups of defects with maximum indication less than that from a 4mm diameter

equivalent flaw which cannot be separated at testing sensitivity if the back echo is

reduced to less than 50%.

iv) Defects giving indication of 2 to 4mm diameter equivalent flaw separated by a

distance less than four times the size of the larger of the adjacent flaws.

13.2 Magnetic particle test: MPI shall be conducted as per ASTM-A275:

Cracks and laps are not acceptable.

14.0 RETESTS:

If any of the selected test specimens fail to meet the specified requirement due to some

mechanical reasons, another specimen may be taken for testing.

In the event of failure due to material heat-treatment, two more reheat-treatments shall be

permitted. However, retempering is not considered as reheat-treatment.

15.0 INSPECTION AT SUPPLIER�S WORKS:

BHEL representative shall have free entry & access to all the areas of the where the

manufacture of the forgings is carried out. All reasonable facilities shall be extended to

him including labour wherever necessary.

BHEL representative shall be given sufficient advance intimation shall be given to the

representative to witness the various process, tests etc. Punching & Identification of test

coupons & forging and execution of various tests shall be done in the presence of BHEL

representative.

16.0 TEST CERTIFICATE:

16.1 The supplier shall furnish three copies of the test certificate (English) with containing the

following details.
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1. HY 19369  Rev.04

2. BHEL Order No.

3. Item Description

4. Drawing No.

5. Supplier�s Name.

6. Melt No.

7. Serial No. of the forging.

8. Heat treatment Details

9. Result of all test stipulated in this specification.

16.2 The test certificate shall be attested by the chief of Inspection /Chief Metallurgist of the

Supplier and also by BHEL representative.

17.0 MARKING AND PACKING:

17.1 The following details shall be punched clearly on each forging and the same shall be

encircled by paint:

1) HY 19369  Rev.04

2) BHEL Order No.

3) Melt No.

4) Serial No. of the forging

5) Drawing No.

6) BHEL Inspector�s stamp

7) Supplier�s Name.

The forgings shall be suitably packed to prevent damage and corrosion during transit. In

the case of overseas supplies, the packing shall be seaworthy.

18.0 REJECTION AND REPLACEMENT:

In the event of the forging proving defective in the course of further processing at BHEL,

the same shall be rejected not withstanding any previous acceptance.

The supplier shall replace the rejected forgings at his own cost, and the rejected forgings

shall be returned after all the commercial conditions are satisfied.
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Revisions:    General revision.

                     As per BS 970; part1, 1983
 Issued :

STANDARDS SECTION

ENGINEERING DEPARTMENT

Rev. No

             .01

Rev. Date:

Feb 1992

Revised:

Malts  Engg.

Prepared:

Malts  Engg.

Approved:

GM (Engg)

Date:

May 1983
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ALLOY STEEL FORGINGS-H & T
GRADE:  40  Ni  Cr Mo 65

1. GENERAL :

This specification governs the quality  requirements of alloy steel forgings of grade 40

Ni Cr Mo 65.

2. APPLICATION :

Forgings are suitable for general engineering purposes.

3. CONDITION OF DELIVERY :

The forgings shall be supplied in hardened, tempered condition. Forgings shall be rough

machined unless otherwise specified.

     4.             COMPLIANCE WITH NATIONAL STANDARD :

                     The forgings shall in general comply with the requirements of BS:  970 : Part 1 : 1983;

                     Gr: 817 M40.

     5.             DIMENSIONS AND TOLERANCES :

                     The dimensions and tolerances shall be as follows.

a) For finish machined component drawings the extra allowance of 3 mm/surface shall

      be provided for finish machining at BHEL.

b) For rough machined Forging drawings necessary finish machining allowance is

included in the dimensions. Extra allowance is not required.

c)  The tolerance on rough machined surface shall be ± 1 mm dimension, unless

otherwise specified in the drawing.

     .
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6. MANUFACTURE :.

The method of steel manufacture shall be at the discretion of the supplier. However, air

or mixed air & oxygen bottom blown converter process is not permitted.

The Steel shall be fully killed, sufficient discard shall be made from the ingot, if used

as forging stock, to ensure freedom form piping, segregation and other defects.

The amount of hot working shall be sufficient to ensure uniform working throughout

the cross-section.

Reduction ratio shall be minimum 4:1 for ingots and 1.5:1 for rolled/forged stock.

7. HEAT TREATMENT :

The forgings shall be heat-treated to attain the mechanical properties specified.

The recommended heat-treatment shall be as given below. Hardening in Oil from a

temperature of 820-850
0
 C.

Tempering at the temperature between 660
0
 C max, However, tempering between 280

and 500
0
 C shall be avoided, as it leads to temper embrittlement.

8. FINISH :

Surface finish of the forgings shall be 6.3 microns (r.m.s) to carry out ultrasonic test.

9. FREEDOM FROM DEFECTS :

Forgings shall be free-from cracks flakes, seams, segregation and other defects which

may affect the utility of the forgings.
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10. CHEMICAL COMPOSITION :

The melt analysis of the steel shall be as follows :

Element C Si Mn Ni Cr Mo S P

% Min 0.36 0.10 0.45 1.30 1.00 0.20 - -

Melt

Analysis %

Max

0.44 0.35 0.70 1.70 1.40 0.35 0.025 0.025

Permissible

Variation

In product

analysis

±0.02 ±0.03 ±0.03 ±0.05

-0.04

+0.05 ±0.02 +0.003 +0.003

11. TEST SAMPLES :

11.1 Test coupons shall be taken from each melt and each heat-treatment batch/size unless

integral test coupons are called for in the drawing/purchase order

The test coupons shall be heat treated along with the forgings. In case of integral test

coupons, the test pieces shall be cut from the forgings only after heat treatment. However

the remaining integral test coupon after testing at supplier’s end shall be kept integral

with the forging and sent to BHEL.

Sufficient test material shall be sent to BHEL for cross-check where necessary.

11.2 Test samples shall be cut at

a) For Solid forgings: Distance of 1/3 radius or 1/6 diagonal from the outer surface.

b) For  hollow forgings: Midway between the inner and outer surface of the wall

thickness.

Separately forged test pieces shall be forged to the ruling section of the actual forgings

they represent.
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12.          MECHANICAL PROPERTIES :

               Mechanical properties for the ruling section of 100mm shall be as given below.

% Elongation (L=5d)

 min

Charpy

Impact Strength

(ISO-v)

 J, Min

Tensile

Strength

N/mm
2

o.2% Proof

Stress

N/mm
2

Min

L T L T

925-1075 755 12 10 42 30

NOTE:         a)  Mechanical tests shall be performed preferably on tangential test samples.  If the

                           forging configuration does not allow for taking tangential test samples,

                           longitudinal ones shall be used. L&T in the above table indicate values for

                           longitudinal and transverse samples.

b) Tensile test shall be performed as per IS : 1608 or any reputed National Standard.

c) The charpy inpact test shall be performed on 2 mm ISO V-Notch, as per IS: 1757

or any reputed National Standard.

The impact values indicated above are average of 3 values. All the 3 values shall

be reported. Only one value can be lower than the minimum specified value but not

less than 2/3 of the same.

13.           NON-DESTRUCTIVE TESTS :

The following tests shall be conducted on the forgings.

13.1 Ultrasonic test:  Ultrasonic test shall be carried out performed as per ASTM :A388

(BHEL Standard AA 0850118) and following shall be unacceptable defects. (Category

2, AA 0850118).

i) Cracks, flakes, seams and laps.

ii) Defects giving indications larger than that from a 4mm diameter equivalent

flaw.

iii) Groups of defects with maximum indication less than that from a 4mm diameter

equivalent flaw which cannot be separated at testing sensitivity if the back echo

 is reduced to less than 50%.

         iv)        Defects giving indication of 2 to 4 mm diameter equivalent flaw separated by a

         distance less than four times the size of the larger of the adjacent flaws.
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13.2 Magnetic particle test:  MPI shall conducted as per ASTM-A275.

Cracks and laps are not acceptable.

14. RETESTS :

If any of the selected test specimens fail to meet the specified requirement due to some

mechanical reasons, another specimen may be taken for testing.

In the event of failure due to material heat-treatment only two more reheat-treatments

shall be permitted. However retempering is not considered as reheat-treatment.

15. INSPECTION AT SUPPLIER’S WORKS :

BHEL representative shall have free entry and access to all areas where the manufacture

of the forging is carried out. All reasonable facilities shall be extended to him including

labour where necessary.

BHEL representative shall be given sufficient advance intimation to witness the various

processes, tests etc. Punching and identification of test coupons & forgings and

execution of various tests shall be done in his presence of BHEL representative.

16.0 TEST CERTIFICATE :

16.1           The suppliers shall furnish five copies of the test certificate ( English) with one

                 transparent copy containing the following details.

1) HY 19370.   Rev.01

2)  BHEL Order No:

3) Item Description.

4) Drawing No:

                5)   Supplier”s NameMolt No:

6) Melt  No.

7) Serial No. of forging

8) Heat Treatment details.

9) Results of all tests stipulated in this Specification.
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16.2          The test certificate shall be attested  by the Chief of Inspection/Chief Metallurgist of the

                 supplier and also by BHEL representative.

17.          MARKING AND PACKING :

17.1         The following details shall be punched clearly on each forging and the same shall be

                encircled by paint:

1) HY19370/ Rev No. 01

2) BHEL Order No.

3) Melt No.

4) Serial No. of the forging

5) Drawing No.

6) BHEL  Inspectors Stamp.

7) Supplier’s Name.

               The forgings shall be suitably packed & prevented from damage and corrosion

                during transit. In the case of imported forgings, the packing shall be seaworthy.

18.            REJECTION AND REPLACEMENT :

In the event of the forging proving defective in the course of further processing at

BHEL, the same shall be rejected notwithstanding any previous acceptance.

The supplier shall replace the rejected forging at his own cost and the rejected

forging shall be returned after all the commercial conditions are satisfied.
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ALLOY STEEL FORGINGS – H & T

GR: 40 Ni Cr Mo 65

1.   Clause 4.0:  Compliance with National Standards

        The existing clause should be replaced with the following:

                    “The forgings shall be in general comply with the requirement

                    of BS970 – Part 3 – 1991, Gr.817 M40”.

2.    Clause 10.0:  Chemical Composition

         Si – content shall be read as 0.10 to 0.40%

         S – content shall be read as 0.040% max.

        P  - content shall be read as 0.035% max.

REF: Amd.No.

01

APPROVED
AGM(E&CC)

ISSUED

MANAGER,
(STDS.ENGG

DATE

FEB.93
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STUD WITH TWO NUTS (M12 � M27) STEEL 
 

1.0 DESIGNATION: 

 

A stud with two nuts of threaded size 20 mm, pitch 2.5 mm, length 100 mm and made of 

steel shall be designated as 

 

i) Material Specification Column :  HY7142198 

 

ii) Description Column :  STUD WITH TWO NUTS M20X2.5X100-ST 

 

2.0 MATERIAL: 

 

STUD  :  Low alloy steel (ASTM A193 M B7) 

 

NUTS  :  Low carbon steel (ASTM A194 M 2H)  

 

3.0 COMPLIANCE WITH NATIONAL STANDARDS: 

 

3.1 Dimensions and tolerances as per IS 14962 Part 1-2001 (ISO 965-1-1998) (Studs & Nuts). 

               and  IS 1364, Part 3-2002 (For Nuts) 

 

3.2 Threads:   

 

Tolerance grade for stud � 6g 

Tolerance grade for nuts � 6H 

 

3.3 Heat treatment: 

 

Hardened and Tempered. 

 

3.4 Protective Coating: 

 

Black oxidised. 

 

4.0 INSPECTION: 

 

The stud with two nuts shall be inspected at supplier�s works by BHEL Inspector or Lloyds 

inspector. 
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5.0 TEST CERTIFICATES: 

 

Three copies of test certificates of (i) chemical composition, (ii)  mechanical test shall 

be furnished.  The test certificates shall be signed by M/s Lloyds Inspectors. 

 

6.0 NOTE: 

 

6.1 Studs to this standard would be unplated.  User departments wishing to have them 

plated, would mention the same in the indents. 

 

6.2 For stud with two nuts (M30-M70) refer to standard HY7142299 latest revision. 
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All dimensions are in mm 

 

Stud Nut Nominal 

size  d 
Pitch 

l z s m 

Component 

code 

60 HY7142198010

80 HY7142198028

90 HY7142198036

100 HY7142198044

M12 1.75 

130 

1.75 18 11 

HY7142198923

40 HY7142198834

90 HY7142198052

100 HY7142198060

110 HY7142198079

120 HY7142198087

130 HY7142198095

150 HY7142198117

170 HY7142198869

180 HY7142198877

190 HY7142198885

225 HY7142198893

M16 2.0 

250 

2.0 24 15 

HY7142198850

60 HY7142198125

70 HY7142198133

80 HY7142198141

90 HY7142198150

100 HY7142198168

110 HY7142198176

120 HY7142198184

130 HY7142198192

140 HY7142198206

150 HY7142198214

160 HY7142198222

170 HY7142198230

180 HY7142198249

190 HY7142198257

M20 2.5 

200 

2.5 30 18 

HY7142198265

C
o

p
y

ri
g

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
en

ta
l 

to
 t

h
e
 i

n
te

re
st

 o
f 

th
e 

co
m

p
a
n

y
. 



 

HY7142198 

REV. NO. 04 

PAGE   4   OF   5 

PLANT STANDARD 
HYDERABAD 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                

 

 

C
o

p
y

ri
g

h
t 

a
n

d
 C

o
n

fi
d

e
n

ti
a

l 
T

h
e 

in
fo

rm
at

io
n

 o
n

 t
h

is
 d

o
cu

m
e
n

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
e
tr

im
en

ta
l 

to
 t

h
e 

in
te

re
st

 o
f 

th
e 

c
o

m
p
an

y
. 

All dimensions are in mm 
 

Stud Nut Nominal 

size  d 
Pitch 

l z s m 

Component 

code 

225 HY7142198273

250 HY7142198281

275 HY7142198290

300 HY7142198303

M20 2.5 

350 

2.5 30 18 

HY7142198311

100 HY7142198320

120 HY7142198338

130 HY7142198346

140 HY7142198354

150 HY7142198362

160 HY7142198370

170 HY7142198389

190 HY7142198400

200 HY7142198419

M22 2.5 

225 

2.5 34 19 

HY7142198435

100 HY7142198443

110 HY7142198451

120 HY7142198460

130 HY7142198478

140 HY7142198486

150 HY7142198494

160 HY7142198508

170 HY7142198516

180 HY7142198524

190 HY7142198532

200 HY7142198540

225 HY7142198559

250 HY7142198567

275 HY7142198575

300 HY7142198583

M24 3.0 

325 

3.0 36 21 

HY7142198591

100 HY7142198613

120 HY7142198621

130 HY7142198630

140 HY7142198648

150 HY7142198656

160 HY7142198664

170 HY7142198672

180 HY7142198680

190 HY7142198699

M27 3.0 

200 

3.0 41 24 

HY7142198702
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All dimensions are in mm 

 

Stud Nut Nominal 

size  d 
Pitch 

l z s m 

Component 

code 

225 HY7142198710

240 HY7142198737

250 HY7142198745

275 HY7142198753

300 HY7142198761

325 HY7142198770

375 HY7142198796

400 HY7142198800

450 HY7142198818

M27 3.0 

500 

3.0 41 24 

HY7142198826
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PLUG, SQUARE HEAD, NPT 

 

 

1.0 GENERAL: 

 

This standard covers ratings, dimensions, tolerances and other requirements for plug,

square head, NPT as per ASME B16.11. 

 

2.0 APPLICATION: 

 

General engineering and for closing of pipe ends. 

 

3.0 DESIGNATION: 

 

A square head plug nominal pipe size 1� made of carbon steel, with NPT threads shall be 

designated as: 

 

SQ HEAD PLUG 1� CS NPT 

 

4.0 DIMENSIONS AND TOLERANCES: 

 

 
SKETCH - 1 
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4.1      STAINLESS STEEL (SA 182 F321)

( All dimensions are in mm) 

 

PLUGS  

SQUARE HEAD NOMINAL 

PIPE 

SIZE IN 

INCHES 

LENGTH 

(Min) 

A 

HEIGHT 

OF 

SQUARE 

(Min) B 

WIDTH 

FLATS 

(Min) C 

WEIGHT / 

PIECE KG 

COMPONENT 

CODE 

1/8 10 6  7 0.007  

¼ 11 6 10 0.014 HY7242574420 

3/8 13 8 11 0.029 HY7242574439 

½ 14 10 14 0.057 HY7242574447 

¾ 16 11 16 0.085 HY7242574455 

1 19 13 21 0.142 HY7242574463 

1 1/4 21 14 24 0.255  

1 1/2 21 16 28 0.397 HY7242574471 

2 22 18 32 0.735  

2 1/2 27 19 36 1.075  

3 28 21 41 1.588  

4 32 25 65 2.02  

 

4.2              CARBON STEEL (SA 105) 

(All dimensions are in mm) 

 

PLUGS  

SQUARE HEAD NOMINAL 

PIPE 

SIZE IN 

INCHES 

LENGTH 

(Min) 

A 

HEIGHT 

OF 

SQUARE 

(Min) B 

WIDTH 

FLATS 

(Min) C 

WEIGHT / 

PIECE KG 

COMPONENT 

CODE 

1/8 10 6  7 0.0  07 HY7242574013 

¼ 11 6 10 0.014 HY7242574021 

3/8 13 8 11 0.029 HY7242574030 

½ 14 10 14 0.057 HY7242574048 

¾ 16 11 16 0.085 HY7242574056 

1 19 13 21 0.142 HY7242574064 

1 1/4 21 14 24 0.255 HY7242574072 

1 1/2 21 16 28 0.397 HY7242574080 

2 22 18 32 0.735 HY7242574099 

2 1/2 27 19 36 1.0 75 HY7242574102 

3 28 21 41 1.588 HY7242574110 

4 32 25 65 2.02 HY7242574129 
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4.3 ALLOY STEEL (SA 182 F11) 

 

PLUGS  

SQUARE HEAD NOMINAL 

PIPE 

SIZE IN 

INCHES 

LENGTH 

(Min) 

A 

HEIGHT 

OF 

SQUARE 

(Min) B 

WIDTH 

FLATS 

(Min) C 

WEIGHT / 

PIECE KG 

COMPONENT 

CODE 

1/8 10 6  7 0.007  

¼ 11 6 10 0.014 HY7242574226 

3/8 13 8 11 0.029  

½ 14 10 14 0.057  

¾ 16 11 16 0.085  

1 19 13 21 0.142  

1 1/4 21 14 24 0.255  

1 1/2 21 16 28 0.397  

2 22 18 32 0.735  

2 1/2 27 19 36 1.075  

3 28 21 41 1.588  

4 32 25 65 2.02  

 

5.0 Inspection will be carried out at supplier�s works by BHEL representative. 

 

6.0 Technical delivery conditions shall be as per plant standard no. HY0851497. 

 




