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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.

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

Revisions :

Refer 28.8.38 of MOM of MRC-FCF+ HTM

Rev. No. 03 Amd.No. Reaffirmed Prepared Issued Dt. of 1% Issue

Dt:15.01.2004 | Dt: Year : TRICHY Corp. R&D JANUARY, 1978
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7.0

8.0

9.0

10.0

HEAT TREATMENT:

All castings shall be stress relieved at a temperature of 210 - 235° C for a minimum soaking
period of 4 hours.

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

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.

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.

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 25
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

1.1

11.2

12.0

13.0

14.0

14.1

14.2

15.0

TEST SAMPLES:
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.

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.

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.

MICROSTRUCTURE:

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

ADDITIONAL TESTS:
Magnetic particle inspection:

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

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.

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

17.0

18.0

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.

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

REFERRED STANDARDS (Latest Publications Including Amendments):

1. AA 023 04 02 2. AA 0850133 3. AA 08501 34
4.1S : 1500 5.1S:4771
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ANNEXURE 1 - RECOMMENDED TEST CERTIFICATE FORMAT FOR CASTINGS

SUPPLIERS'S NAME AND ADDRESS

1. Cuslomer : 8. Casl No. & Date :
2. TC No. & Date : 7. Batch No. :
3. PO No. : 8. Heat Code :
4. Process of Malling : 9. Spec.. No. :
5. Deoxidisatlon Process 10. Tes! Bar Slze
Il. CASTING COVERED BY T.C.
Si. No. Drawing No. & item No. Descriptlon Quantity & Weight
12. CHEMICAL COMPOSITION (PERCENT)

Element C Si Mn s P i
As per  Min.
Spec. Max..
Aclual Values.

13. HEAT TREATMENT
(To be accompanied by Recorder Chart, wharever called for;

Condition Temp.C Soaking Vitnn. Hrs..

Cooling Medium

14. MECHANICAL PROPERTIES

v.s % E on
T.S. Mo % R.A. Hardness BHN Impact
Nmmz [502% Prool) - Sto | Mn | Min.3Vaiues |value, Joutesy  Bend

- As per ~° Min.

Spec. Max.

Actual Values.

15. Surface Finish
{When callad for in the order/drg)

16. DIMENSIONAL INSPECTION

17.NON-DESTRUCTIVE TESTS

Nature of Test Acceptance Level Instrument used Range Reosults Any other delails

Ultrasonic

Radiographlc

Dye Penelrant/

Magnelic Particle
18. OTHER TEST S, IF ANY (MICRO-

Scople, Hydraulle, Ete.)

19. IDENTIFICATION ON
CASTING AS PER CPS.

Wae hereby certity thal the lems mentioned above have been tested and Inspected In our presence and are lound to be In
accordance with the drawings, spaecifications and purchase order.

Signature & Seal of the Inspecting Otlicer
(Purchase Representalive)

Dale :

INSTRUCTION:

@) It steel Is produced by LD or Oxygen process, Nrogen content should be turnished and shall not exceed 0.009%

b) Tesl Certllicales are to be lurnished as per Purchase Order and SpecHicallons, In A4 Size \ransparent paper.
-¢)-Allthe entries Including signature should be in black ink.

d) If testing Is done by outside agencles, the original TCs shall be furnished.
©) The aclual Test Certilicale may run Into more than one A4 slze paper, f needed, to facilitate filling up of detalls.

Signature and Seal of the Chiet ol Quallty Coatrol
Chief Metallurgist of the Supplier.

Dale :




FIRS T ANGLE PROJEC TTON ALL DIMENSIONS ARE N mm.

REV.|DATE | Al TERED REV.|DATE | Al TERED REV.IDATE | Al TERED
CHECKED CHECKED CHECKED
| APPROVED APPROVED APPROVED
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" NAME SIGN DATE
~ (FegT ) BHARAT HEAVY ELECTRICALS LTD. oo
N % VARANAS] DRN. D.BASAK 04.12.03 b
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= | & | TITLE DRAWING NO. REV.
G L O B HY—204.00 00
§ = - SET OF JUR. HEAD LINERS
< SHTNO. O] NO.OF SHT. (O

TD 152—REV.03 Ad SI/E




[Z\/l92010’067?)

S.NO.|DESCRIPTION DRG.NO. QTY. | WEIGHT(KG.)
1 |JR. HEAD LINER 2-61-088-02062 2 10
2 |JR. HEAD LINER 2-61-088-02061 1 16
3 |JR. HEAD LINER 2-61-088-02060 1 16

JR. HEAD LINER SET
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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.
Revisions: Issued :

Withdrawn standards deleted (2 Nos.).

STANDARDS ENGINEERING DEPARTMENT

Rev. No. 03

Amd. No.

Dt. OCT. 06 | Dt.

Reaffirmed: | Prepared: Approved: Date of 1% issue:
MANAGER
Year: (STDS. ENGG.) | AGM (E&CC) | MAY, 1992
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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 1104

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.

Copyright and Confidential
The information on this document is the property of BHARAT HEAVY ELECTRICALS LIMITED.

It must not be used directly or indirectly in any way detrimental to the interest of the company.



NIHARD Casting

BHEL-HERP,VARANASI

QUALITY PLAN

AA19741 (15:4771-1985, Type 1ANiLCr 34/550)

Si.No. Component/ Characteristic Checked Type/Method Extent Reference Acceptance Format of Agency Remarks
Operation of Check of Check Documents Norm Record Wi Vv
1.0 Casting i. Composition Chemical Analysis 1 Sample Tech.Specn. Tech.Specn. TC 3 - 2
per melt. AA19741 AA19741
ii. Hardness Hardness Testing 03 Sample -do- -do- TC 5 2
per melt.
iii. Heat Treatment H.T. Chart 1 Sample -do- -do- HT 3 - 2
per HT batch
iv. Mechanical Properties Mechanical Test -do- -do- -do- TC 3 - 2
v. Micro Structure Micro Scope -do- -do- -do- IR 3 - 2
vi. Surface Defects Visual 100% Free from defects Free from IR 3 2 -
defects
vii. Dimensions Measurement 100% by vendor Drawings Drawings DR 32 1.2 -
Random 10% by BHEL
Representative
viii. Weight Measurement 100% by vendor — - Wit report/ e pa -
Random 10% by BHEL Piece
Representative
ix. Identification & Marking Punching Heat,PO No., 100% e ---- IR 212 -
Drg.No. & Inspector seal
Q.P.No. [RV/C&F/03 Rev-02 Approved by [ Legend P=Perform TC=Test Certificate
Date 11-01-2019 Signature & Date ‘W W=Witness HT=Heat Tratment
Page No. |1 of1 BHEL Q Xk V=Verify DR=Dimension Report
/2 0&\\ \ 2=BHEL IR=Inspection Report
Rev-02: Witness of Hardness Testing Added. \\\ 3=Vendor/Supplier

Jo TETE (HoW fao

d 8dl &

emmafal/P.K. Prajapati
)/Dy. Manager (E&M)

A fo/ BHEL-HERP

T, R, TR Tarma, Shiveut Varanasi

2=Inspection Agency nominated by BHEL HERP




