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  ABRASION  RESISTANT  IRON CASTINGS

1.0 GENERAL:

This specification governs the quality requirements of  Abrasion Resistant  Iron Castings,
             having good resistance to both low and high stress abrasion.

2.0 APPLICATION:

Used as liners and segments for wear resistance.

3.0 CONDITION OF DELIVERY:

Stress relieved.

As cast unless otherwise specified in BHEL order/drawing.

Castings shall not be painted.

4.0 COMPLIANCE WITH NATIONAL  STANDARDS:

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

    IS: 4771 – 1985     | Abrasion resistance iron castings.
     Type 1A: NiLCr 34/550

5.0 DIMENSION AND TOLERANCES:

Castings shall be true to the pattern / drawing.

Holes for machining up to including 50mm in diameter are to be cast solid, unless otherwise
stated on BHEL order / drawing.

Unless otherwise specified on BHEL order/ drawing, untoleranced dimensions for the
casings shall be as per tolerance class 4 of BHEL standard AA 023 04 02.

6.0 MANUFACTURE:

The iron for the castings shall be melted in an  electric furnace or by any  other suitable
melting process as may be agreed to between BHEL and manufacturer.
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7.0 HEAT TREATMENT:

All castings shall be stress relieved at a temperature of 210 - 2350 C for a minimum soaking
period of 4 hours.

Test pieces shall also be stress relieved along with the castings they represent.

8.0 FINISH:

   All castings shall be properly fettled and dressed and all surfaces shall be thoroughly
cleaned. Whenever specified, the 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, cavities, hard spots, cold shuts, cracks, etc., which may adversely affect
machining and utility of castings.

 10.0    CHEMICAL COMPOSITION:

The melt analysis of the iron  shall be as follows:

-----------------------------------------------------------------------------------
      Element  Melt analysis, Percent  

 Min.       Max
           -----------------------------------------------------------------------------------

Carbon                   3.2                        3.6

Silicon                   0.3 0.6

            Manganese             0.3 0.6

Nickel                   3.0                        5.5                 

Chromium               1.5 2.5

Molybdenum            -- 0.5

Sulphur                   --                           0.150

Phosphorus             --                           0.300

            Iron                 Remainder

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

Note:

            The amount of silicon, chromium and nickel shall be balanced depending upon the carbon
             content and the thickness of the castings to ensure of free graphite and coarse bainite.
            Graphite carbon should not exceed 0.1 percent.
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11.0     TEST SAMPLES:

11.1     Chemical Analysis:

The foundry shall analyse each heat for chemical composition. A sample way to obtain
chips is to dip a cooled mild steel bar in the liquid metal and withdraw quickly. The solidified
iron can be easily knocked off the bar with a hammer. The chips must be free from sand,
carbon and other contaminations.

11.2     Hardness Test:

The  foundries shall pour the test bar of size 150 X 150 X 25 mm for each heat
representing each heat treatment batch. When possible, the test bar shall be cast integrally
with the castings so as to receive the same cooling rate. All the test specimens shall be
identified with heat numbers by proper painting.

12.0 MECHANICAL PROPERTIES:

Hardness (Brinell):

            Hardness shall be measured as per IS:1500 on the test blocks and on castings at random
by a hardness tester using 10 mm diameter tungsten carbide ball. The hardness shall not
be less than 550 HB.

            Note: Minimum hardness value upto 50 Brinell points lower than specified shall be
permitted for castings having sectional thickness above 125 mm.

13.0     MICROSTRUCTURE:

This shall consist of carbides in a matrix of martensite, bainite and austenite and shall be
free from graphite, pearlite and ferrite.

14.0 ADDITIONAL TESTS:

14.1 Magnetic particle inspection:

As per BHEL standard AA 085 01 33 and norms of acceptance as per BHEL standard
AA 085 01 34.

14.2     If specified on the drawing/order,  castings shall be subjected to non-destructive testing.

Norms of acceptance shall be as per mutual agreement between BHEL and the
manufacturer.

15.0 REPAIR OF CASTINGS:

Repair of castings shall not be carried out by the manufacturer without the prior permission
of BHEL.
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16.0 TEST CERTIFICATES:

Three copies of test certificates shall be supplied unless otherwise stated on 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 despatch documents to facilitate quick clearance of the material.

The test certificate shall bear the following information:

Dimensional inspection.

Details of heat treatment.

Reduction ratio

Chemical composition

Results of mechanical tests

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

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 197 41: Abrasion resistant iron castings

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 33 3. AA 085 01 34
4. IS : 1500 5. IS:4771
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 ANNEXURE 1 - RECOMMENDED TEST CERTIFICATE FORMAT FOR CASTINGS
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LIST OF APPLICABLE STANDARDS ON LIMITS, FITS AND TOLERANCES 

 

1.0 SCOPE: 

 

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

standards are applicable unless or otherwise specified. 

 

2.0 LIST OF APPLICABLE STANDARDS: 

 

SL. STANDARD     TITLE 

NO.         NO. 

 

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

 

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

 

  3. AA0230204 - Guide for selection of Fits. 

 

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

 

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

 

  6.       AA0230208    - Allowable deviations for dimensions without specified tolerances 

(linear and angular). 

 

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

 

  8. AA0230403 - Tolerancing system ISO Metric Screw Threads  

 

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

 

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

 

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

 

1) AA 023 02 08 

 

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

drgs./specs. 

 

2) AA 023 04 02 

 

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

 

3) AA 062 11 04 

 

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

 

4) AA 062 11 05 

 

Accuracy class E is applicable, if the same is not applicable on drgs. 
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