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AUSTENITIC MANGANESE STEEL CASTINGS - GRADE 1 

 
1.0 GENERAL 
 
 This specification governs the quality requirements of Austenitic Manganese Steel Castings, 

Grade-1. 
 
2.0 APPLICATION 
 
 Suitable for parts requiring high ductility and greater resistance to wear.  
 
3.0 CONDITION OF DELIVERY 
 
 Heat treated 
  
 Rough machining of castings shall be carried out, unless otherwise specified in BHEL order. 

 
Castings shall not be painted. 

 
4.0 COMPLIANCE WITH NATIONAL / INTERNATIONAL STANDARD 
 
 Castings shall comply with the requirements of the following national standards and also 

meet the requirements of this specification. 
 

             IS: 276 - 2000     : Austenitic Manganese Steel Castings   
             Gr: 1                          
 
5.0 DIMENSION AND TOLERANCES 
 
 Castings shall be true to the pattern / drawing. 
 
 Holes for machining up to and including 50mm 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 casings 

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

Revisions :   

Cl 29.6.27 of MOM of MRC-FC&F+HTM 
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6.0 MANUFACTURE 
  
 Steel for the castings shall be made by basic electric furnace process or such other process 

as may be agreed to between BHEL and manufacturer. 
  
7.0 HEAT TREATMENT 
 

    All castings shall be suitably heat treat to render them tough and ductile. This treatment shall    
               consist of heating the castings to suitable temperatures, holding them till they are uniformly      
               heated throughout and quenching them with a minimum time lag in water from a minimum   
               temperature of 10400C 
 
    A record of heat treatment of the castings and test sample heat treated along with the casting   
               shall be maintained by the manufacturer. 

 
    Test samples shall also be heat treated alongwith 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 inclusions, shrinkage's, 

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

 
    Flame or arc cutting of risers is not recommended. But, when it is necessary care shall be   
               taken to prevent cracks or any other defect being introduced into the casting due to     
               metallurgical characteristics of the material. 
 

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

from the melt analysis shall be as specified below: 
                            ---------------------------------------------------------------------------------------------------------  
   Element                Melt analysis , percent        Permissible Variation               

                      Min.             Max  percent, Max 
                           ----------------------------------------------------------------------------------------------------------    
  Carbon                                 1.05 1.35 ± 0.04 

 Silicon - 1.00 + 0.05 
  Manganese                          11.00 14.00 ± 0.60 
  Sulphur - 0.025 + 0.008  
  Phosphorus - 0.08 + 0.008 
  -----------------------------------------------------------------------------------------------------------
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    NOTE:   
    It is desirable to have a minimum ratio of manganese to carbon as 10:1. But manganese   
               should not be less than 11 percent when carbon is below 1.1 percent. 

     
11.0 TEST SAMPLES: 
  
 Test samples shall be cast separately in accordance with IS: 6907. They shall be selected 

per melt for each heat treatment batch. 
 
   Size of the test samples shall be 13 x 20 x 225 mm long. 
 
   Test samples as specified above with proper identification and representative of castings shall   
              be supplied alongwith the consignment for testing at BHEL works. Tests will be carried out as  
              per IS: 6907 

 
12.0 MECHANICAL PROPERTIES: 
 
12.1 Bend Test: 
 
 The test specimen when tested in accordance with IS:1599 after being heat treated as per 

clause 7, shall with stand cold bending through 1500  around a mandrel of 50mm in diameter 
without breaking into two pieces. (Surface cracks after bending are not considered as failure 
if the sample is in one piece). The edges of the test specimens may be rounded to a radius 
not exceeding 1.5 mm. 

  
12.2 Hardness (Brinell): 
 
 Casting shall have a Brinell hardness in the range of 229 HB when tested in accordance with 

IS : 1500. Hardness test shall be carried out per melt for each heat treatment batch. 
 

13.0 ADDITIONAL TESTS: 
 
 If specified in BHEL drawing/order, the following tests shall be conducted: 
 

1) Radiographic examination to BHEL standard AA 085 01 40.  
2) Liquid penetrant examination to BHEL standard AA 085 0131. 
3) Hydraulic test. 
4) Any other tests. 

 
 Norms of acceptance shall be as specified in BHEL order/drawing. 

 
 
14.0 REPAIR OF CASTINGS 
 
 Repair  of castings shall not be carried out by the manufacturer without the prior permission 

of BHEL. 
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15.0 TEST CERTIFICATES 
 
 Three copies of test certificates shall be supplied unless otherwise stated in 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 despatch 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. 

iv) Results of mechanical tests 

v) Results of additional tests called for in the order / drawing. 

 
16.0 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 03:  Austenitic Maganese Steel castings-Gr:1. 

 BHEL Order No. 

 Consignment/Identification No. 

 Melt No. 

 Weight 

 Supplier's Name 

 

17.0 REFERRED STANDARDS (Latest Publications Including Amendments): 
 
 1. AA 023 04 02  2. AA 085 01 31  3. AA 085 01 40 

   4. IS:276   5. IS:1500               6. IS: 1599    
   7. IS: 6907 
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 ANNEXURE 1 - RECOMMENDED TEST CERTIFICATE FORMAT FOR CASTINGS 
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