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ACCEPTANCE CRITERIA FOR BOWL MILL CASTINGS / 

FORGINGS / FABRICATED ITEMS 
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The suppliers mot meeting the above criteria (OR) not submitted the required 

documents will be disqualified 
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  PREPARED CHECKED APPROVED 
Date of 1st 

Issue: 

MANIVAS AMAN KHRK 13.12.2022 

 

SL. 

NO. 

 

REQUIREMENT 

 

ACCEPTANCE 

 

REMARKS 

 

 

 

 

 
1. 

 

 

 

 
Past Experience 

 

 

 

Vendor should have 

supplied similar item to 

OEMs of bowl mills 

1. Reference List of 

supplies made so far. 

Provide purchase order 

copies from the OEMs of 

Bowl Mills 

2. Material acceptance 
certificates from OEMs. 

 

 
2. 

 

Manufacturing 
facilities 

Bidder         must         have 

manufacturing facilities for 
manufacture of similar size 
of items. 

a) Detail list of Manufacture 

facility shall be furnished. 

 

 
3. 

 
 

Testing facilities 

Bidder must have testing 

facilities   or  tie  up   with 

relevant labs. 

Test reports of previous 

supplied to be furnished. 

 
 

4. 

Inspection agencies 
for earlier supplies 

International / Indian 
inspection agency. 

Copies of earlier inspection 
certificates to be furnished. 

5. Financial Capability Financial turnover shall be 
atleast 50% of the value of 
the bid. 

Financial turnover of the 
bidder during last three years 
(certified by CA) shall be 
submitted. 
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GREY IRON CASTINGS - Gr: FG 260 

 

FOR INTERNAL USE ONLY 

REMOVE THIS PREFACE BEFORE ISSUE TO SUPPLIERS 

 

Equivalent / Comparable Standards: 

1) INDIAN  : IS: 210 – 2009, Gr: FG 260 

Probable / Suggested Suppliers and Grades: 

Refer plant vendors list 

User Plants and Replaced Plant Specifications / References:  

1) HEP, BHOPAL  : PS113108 

2) HPEP, HYDERABAD  : CSN 422425, 422430, DIN 1691, GG25, IS 210, Gr 25 

3) HEEP, HARDWAR  : 0500.301, Gr: 25 

4) HPBP, TIRICHY  : IS:210, Gr: 25 
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GREY IRON CASTINGS - Gr: FG 260 

1 GENERAL 

This specification governs the quality requirements of Grey Iron Castings having a tensile strength of 

260 N/mm2 

2 APPLICATION 

Suitable for general engineering purposes. 

3 CONDITION OF DELIVERY 

As cast or cast and stress relieved or rough machined or rough machined and stress relieved as 
specified in BHEL order/drawing. 

Castings shall not be painted. 

4 COMPLIANCE WITH NATIONAL STANDARD 

Castings shall comply with the following national standards and also meet the requirements of this 
specification. 

IS: 210-2009, Gr: FG 260 : Grey Iron Castings 

5 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 5 of BHEL standard AA0230402. 

6 MANUFACTURE 

The castings shall be cast from the metal melted or refined in any suitable cupola or Electric / Induction 
furnace or as agreed between supplier and BHEL. 

All castings above five tonnes shall be mould cooled. Under mould cooling process, the mould should 
not be disturbed until the hottest portion of the casting cools down to 300°C. 

7 HEAT TREATMENT 

Castings shall be stress relieved by heating in a furnace to a temperature of 520 to 580°C 
(recommended), whenever specified. 

Test pieces shall also be heat treated along with the castings they represent. 

8 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. 
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9 FREEDOM FROM DEFECTS 

Castings shall sound, clean, 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. 

No welding or repairs shall be carried out without permission of BHEL. Welding referred to here includes 
fusion welding in accordance with common foundry practice. The method of repair by welding (see 
IS 5139) and subsequent stress-relieving shall be as agreed to between the purchaser and the 
manufacturer. 

10 CHEMICAL COMPOSITION 

The composition of iron is left to the discretion of the manufacturer, but maximum limit for Phosphorous 
and / or Sulphur may be specified by the purchaser, if desired. In case of special castings, the detail 
chemical composition shall be agreed to between the purchaser and the manufacturer. 

11 TEST SAMPLES 

Manufacturers shall carryout mechanical testing as per following sampling plan. 

11.1 Provision of Test Bars 

All the test bars shall be cast separately in sand moulds and the number of test bars required shall be as 
specified in clause 11.2 below. They shall be cast at the same time and from the same melt as the 
castings, they represent. The test bar material shall be identifiable with that of the castings represented. 

When castings are subjected to heat treatment and the test bars shall be heat treated together with the 
castings they represent. 

The test bars shall be cast in dried, baked or chemically bonded moulds made mainly of aggregate of 
siliceous sand with appropriate binders. The average grain size of the sand shall be approximate to that 
of the sand in which the castings are poured. Moulds for the test bars shall be approximately at room 
temperature when poured. More than one test bar may be cast in a single mould, but each bar may be 
cast in a single mould, but each bar in the mould shall be surrounded by thickness of sand which is not 
less than the diameter of the bar. 

11.2 Frequency of Testing 

The number of tests required for each melt or batch of castings shall be as laid in Table 1 below. 

Table 1 – Number of Tests  

Group Mass of individual Castings Test Requirements Test Samples 

*1 Up to 12.5 kg One test for every 500kg of castings or part thereof 3 

*2 over 12.5 kg and up to 50 kg One test for every 1 tonne of castings or part thereof 3 

*3 over 50 kg and up to 500 kg One test for every 2 tonnes of castings or part thereof 3 

*4 over 500 kg and up to 1 tonne One test for every 3 tonnes of castings or part thereof 3 

 5 over 1 tonne One test for every 4 tonnes of castings or part thereof or  

One test for every casting weighing 4 tonnes or more 

3 

 * In group 1, 2, 3 & 4 all castings represented by one test shall be poured from the same ladle or same heat as the 
bars provided for the test 

11.3 Size of Test Bars 

A test bar from which the tensile test piece is machined shall be cast as a uniform cylindrical bar of 
30mm diameter. The tolerance on the diameter shall be +2mm, -0 mm. The minimum length of the test 
bar shall be 230mm. 
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11.4 Dimensions of Test Pieces 

Test pieces shall conform to the dimensions as per IS:210. 

Note: Test bars as specified above with proper identification and representative of the castings shall be supplied along with the 
consignment. 

12 MECHANICAL PROPERTIES 

12.1 Tensile 

The test pieces prepared in accordance with clause 11 shall show a tensile strength of 260 N/mm2, 
minimum, when tested in accordance with IS:1608. 

12.2 Hardness (Brinell) 

Hardness shall be measured on actual casting at three different places. The castings shall have a Brinell 
hardness in the range of 180 to 230 HB, when tested in accordance with IS 1500. 

13 OPTIONAL TESTS 

If specified in the drawing/order, the following tests shall be conducted. 

13.1 Non-destructive test 

Magnetic Particle Inspection as per BHEL standard AA0850133 and norms of acceptance as per 
AA0850134 at level 2. 

13.2 Hydraulic 

Hydraulic test shall be conducted by the manufacturer. In case hydraulic testing as prescribed on the 
BHEL order/drawing is not carried out at the manufacturer's works, the same shall be carried out by 
BHEL after necessary machining. However, the manufacturer shall guarantee against any leakage when 
tested at BHEL's end. 

Test pressure and duration of test shall be as specified in BHEL order/drawing. 

14 RETEST 

Retest shall be done as per IS:210. 

15 REPAIR OF CASTINGS 

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

16 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. 

17 TEST CERTIFICATES 

Three copies of test certificates shall be supplied unless otherwise stated on 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. 
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The following details shall be furnished in the test certificate: 

1) Dimensional inspection 

2) Detail of heat treatment 

3) Hardness value 

4) NDT 

5) Optional tests called for in the drawing/order. 

18 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. 

– AA19703: GREY IRON CASTINGS - Gr: FG 260 

– BHEL Order No. 

– Consignment/Identification No. 

– Melt No. 

– Weight 

– Supplier's Name 

19 REFERRED STANDARDS (Latest Publications Including Amendments): 

1) IS: 210  2) IS:1500 3) IS:1608 4) AA0230402 5) AA0850133 6) AA0850134 
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ANNEXURE 1 - RECOMMENDED TEST CERTIFICATE FORMAT FOR CASTING 

SUPPLIER’S NAME AND ADDRESS 

TEST CERTIFICATE FOR CASTINGS 

1. Customer: 

2. TC No. & Date: 

3. PO No.: 

4. Process of Melting: 

5. Deoxidisation Process: 

6. Cast No. & Date: 

7. Batch No.: 

8. Heat Code: 

9. Spec. No.: 

10. Test Bar Size: 

11. CASTING COVERED BY TEST CERTIFICATE 

S.No. Drawing No. & Item No. Description Quantity & Weight 

    

12. CHEMICALCOMPOSITION (PERCENT) 

Element C Si Mn S P             

As per 
Specn. 

Min.                  

Max.                  

Actual Values                  

17. HEAT TREATMENT 
(To be accompanied by Recorder Chart, Whenever Called for) 

Condition Temp. ºC Soaking Time, Hrs. Cooling Medium 

    

    

14. MECHANICAL PROPERTIES 

 
T.S. 

N/mm2 

Y.S. 0.5/0.2% 
Proof N/mm2 

% Elongation 
5.65vSo GL 

% R.A. 
Min. 

Hardness 
BHN (Min.3 

values) 

Impact value 
Joules 

Bend  

As per 
Specn.            

Min.         

Max.         

Actual Values         
15.  SURFACE FINISH 

(When called for in the order / drg.) 
 

16. DIMENSIONAL INSPECTION  

17. NON-DESTRUCTIVE TESTS 

Nature of Test Acceptance 
level 

Instrument used Range Results Any other detail 

Ultrasonic      

Radiographic      

Dye penetrant/ 
Magnetic Particle 

     

18. OTHER TESTS IF ANY (Microscopic, Hydraulic, Etc) 

19. IDENTIFICATION OF CASTINGS AS PER CPS 

We hereby certify that the items mentioned above have been tested and inspected in our presence and are found to be in 
accordance with drawings, specifications and purchase order. 

Signature & Seal of the inspecting Officer 
(Purchase Representative) 

 

Signature and Seal of the Chief of Quality Control 
Chief Metallurgist of Supplier. 

Date : 

INSTRUCTIONS 
a) If steel is produced by LD or Oxygen process, Nitrogen content should be furnished and shall not exceed 0.009%. 
b) Test certificates are to be furnished as per purchase order and specification, in A4 size transparent paper. 
c) All the entries including signature should be in block colour ink. 
d) If testing is done by outside agencies, the original TCs shall be furnished. 

e) The actual Test Certificate may run into more than one A4 size paper, if needed, to facilitate filling up of details. 

 



This Drawing is printed from Engineering Digital Archive System (EDAS).
Therefore signatures are not essentially required.

Sep Thu 21 09:13 2023
Downloaded by 6157556 On 25-May-2026 13:28:02



This Drawing is printed from Engineering Digital Archive System (EDAS).
Therefore signatures are not essentially required.

Aug Wed 24 08:40 2022
Downloaded by 6157556 On 25-May-2026 14:04:43



This Drawing is printed from Engineering Digital Archive System (EDAS).
Therefore signatures are not essentially required.

Aug Wed 24 08:40 2022
Downloaded by 6157556 On 25-May-2026 14:03:06



This Drawing is printed from Engineering Digital Archive System (EDAS).
Therefore signatures are not essentially required.

Aug Wed 24 08:41 2022
Downloaded by 6157556 On 25-May-2026 14:01:22



This Drawing is printed from Engineering Digital Archive System (EDAS).
Therefore signatures are not essentially required.

Aug Wed 24 08:41 2022
Downloaded by 6157556 On 25-May-2026 14:00:43



24-02-2010
  09:00:32

This Drawing is printed from Engineering Digital Archive System (EDAS).
                  Therefore signatures are not essentially required.Downloaded by 6157556 On 25-May-2026 14:06:14



05-09-2008
  10:57:50

This Drawing is printed from Engineering Digital Archive System (EDAS).
                  Therefore signatures are not essentially required.Downloaded by 6157556 On 25-May-2026 14:05:31



This Drawing is printed from Engineering Digital Archive System (EDAS).
Therefore signatures are not essentially required.

Sep Mon 5 06:17 2016

Downloaded by 6157556 On 25-May-2026 14:07:12



This Drawing is printed from Engineering Digital Archive System (EDAS).
Therefore signatures are not essentially required.

Sep Thu 21 10:08 2023

Downloaded by 6157556 On 25-May-2026 14:06:41





C
O

PY
R

IG
H

T 
A

N
D

 C
O

N
FI

D
EN

TI
A

L
Th

e 
In

fo
rm

at
io

n 
on

 th
is

 d
oc

um
en

t i
s t

he
 p

ro
pe

rty
 o

f  
B

H
A

R
A

T 
H

EA
V

Y
 E

LE
C

TR
IC

A
LS

 L
IM

IT
ED

It 
m

us
t n

ot
 b

e 
us

ed
  d

ire
ct

ly
 o

r I
nd

ire
ct

ly
 in

 a
ny

 w
ay

 d
et

rim
en

ta
l t

o 
th

e 
In

te
re

st
 o

f t
he

 c
om

pa
ny

.

CORPORATE STANDARD
AA  023 04 02

Rev. No. 01

PAGE   1  OF  7

                          PERMISSIBLE DEVIATIONS FOR UNTOLERANCED
                                       DIMENSIONS OF CASTINGS

1.0 SCOPE:
     This standard pertains to permissible dimensional tolerances on the as-cast surfaces of
      castings. his is not applicable to pressure die castings of non-ferrous metals and for
      castings which are difficult to produce from the technological point of view, in which case
      the deviations shall be agreed mutually.
      NOTE: Supply in line with IS:4897 is also acceptable.

2.0 NOMENCLATURE:
2.1     Nominal Dimensions:

     Nominal dimension is the dimension specified in the production drawing or in the production
     documents or the one to which the production deviations of the components are
     applicable.

2.2  Actual Dimension:
            Actual dimension is the dimension measurable on the rough castings. Wherever  possible
            several measurements of the dimensions are made and the maximum and minimum values
            are considered for assessment as to the compliance with tolerance limits, e.g. diameter  of
            a ring or disc at various diametrically opposite points, the diameter of a cylinder at various
            points along the height, the lengths and breadths of a plate, etc.

2.3     Governing Dimensions:
           Governing dimension is the maximum measurable dimension of the concerned part of the
            casting, in the plane perpendicular to the nominal dimension. With every nominal dimension,
            the corresponding governing dimension should be considered.

     Governing dimension along with the nominal dimension on the rough casting, determines
the limiting deviation of casting or its parts. Examples of governing dimensions for various
cases are given in Table-1.

2.4      Allowable Dimensional Deviationas:
           a) Upper allowable deviation:
                Upper allowable deviation is the difference between the upper limiting dimension and
                nominal dimension (of casting).

           b) Lower allowable deviation:
                Lower allowable deviation is the difference between the bottom limiting dimension and
                nominal dimension (of casting).

Revisions:

Cl 29.2.2 of MOM of MRC-FCF+HTM

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

Rev. No. 01 Amd.No. Reaffirmed

Dt:15.02.2005 Dt : Year :

Prepared

Corp.R&D
Issued
Corp. R&D

Dt. of 1st Issue
MARCH, 1980
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3.0     TOLERANCE CLASSES:
3.1      General:
           Tolerance limits are given under five different classes in the light of different casting techniques
           and trade practices that could be followed. The numerical values of tolerances for a series of
           Nominal and Governing dimensions according to classes 1 to 5 are respectively given in tables
           2 to 6. The manufacturing foundry shall choose to itself the proper tolerance limits on
           dimensions of pattern equipment in accordance with those of the castings to be adhered to.
            For dimensions not covered by the tables given, tolerances shall be specified separately and
            the mutually agreed upon.
3.2     Tolerance class 1:
           Tolerance limits under class 1, according to Table 2 is for high precision castings, such as
           investment castings.
                                                        TABLE  2: TOLERANCE CLASS 1

                                         Governing Dimension, mm
                                                            From

6 10 18 30 80 180 315

Nominal dimension
(rough casting), mm

                                                              To
From   To 6 10 18 30 80 180 315 500

   6 ± 0.08 ± 0.10 ± 0.12 ± 0.12 ± 0.15 ± 0.15 ± 0.20 ± 0.25
    6  10 ± 0.10 ± 0.12 ± 0.12 ± 0.15 ± 0.15 ± 0.20 ± 0.25 ± 0.30
  10  18 ± 0.12 ± 0.12 ± 0.15 ± 0.15 ± 0.20 ± 0.25 ± 0.30 ± 0.30
  18  30 ± 0.12 ± 0.15 ± 0.15 ± 0.20 ± 0.25 ± 0.30 ± 0.40 ± 0.40
  30  80 ± 0.15 ± 0.20 ± 0.25 ± 0.30 ± 0.40 ± 0.40 ± 0.50
  80 180 ± 0.20 ± 0.25 ± 0.30 ± 0.40 ± 0.50 ± 0.50
180 315 ± 0.25 ± 0.25 ± 0.30 ± 0.40 ± 0.50 ± 0.60
315 500 ± 0.25 ± 0.30 ± 0.40 ± 0.50 ± 0.60 ± 0.60

3.3 Tolerance class 2:
       Tolerance limits under class 2, according to Table 3 is for  precision castings (e.g. castings from
        metal patterns, shell moulding or gravity die castings).

             TABLE 3: TOLERANCE CLASS 2

                                         Governing Dimension, mm
                                                            From

6 10 18 30 80 180 315

Nominal dimension
(rough casting), mm

                                                              To
From   To 6 10 18 30 80 180 315 500

   6 ± 0.20 ± 0.25 ± 0.30 ± 0.30 ± 0.35 ± 0.40 ± 0.50 ± 0.60
    6  10 ± 0.25 ± 0.30 ± 0.30 ± 0.35 ± 0.40 ± 0.50 ± 0.60 ± 0.80
  10  18 ± 0.30 ± 0.30 ± 0.35 ± 0.40 ± 0.50 ± 0.60 ± 0.80 ± 0.80
  18  30 ± 0.30 ± 0.35 ± 0.40 ± 0.50 ± 0.60 ± 0.80 ± 1.00 ± 1.00
  30  80 ± 0.35 ± 0.40 ± 0.50 ± 0.60 ± 0.80 ± 1.00 ± 1.00 ± 1.20
  80 180 ± 0.50 ± 0.60 ± 0.80 ± 1.00 ± 1.20 ± 1.20
180 315 ± 0.60 ± 0.60 ± 0.80 ± 1.00 ± 1.20 ± 1.40
315 500 ± 0.60 ± 0.80 ± 1.00 ± 1.20 ± 1.40 ± 1.60
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3.4     Tolerance class 3:
           Tolerance limits under class 3, according to Table 4 is for mass or series production of castings
           requiring high degree of dimensional accuracy.

                                                        TABLE  4: TOLERANCE CLASS 3

                                         Governing Dimension, mm
                                                            From

   18   30    80   180   315  500  800

Nominal dimension
(rough casting), mm

                                                              To
From   To    18  30   80  180  315  500  800 1250

     6 ± 0.5 ± 0.5 ± 0.5 ± 0.6 ± 0.8 ± 1.0 ± 1.2 ± 1.5
      6    10 ± 0.5 ± 0.5 ± 0.6 ± 0.8 ± 1.0 ± 1.2 ± 1.5 ± 2.0
    10    18 ± 0.5 ± 0.6 ± 0.8 ± 1.0 ± 1.2 ± 1.2 ± 1.5 ± 2.0
    18    30 ± 0.6 ± 0.8 ± 1.0 ± 1.2 ± 1.5 ± 1.5 ± 2.0 ± 2.5
    30    80 ± 0.8 ± 1.0 ± 1.2 ± 1.5 ± 1.5 ± 2.0 ± 2.0 ± 2.5
    80  180 ± 0.8 ± 1.0 ± 1.2 ± 1.5 ± 2.0 ± 2.0 ± 2.5 ± 2.5
  180  315 ± 1.0 ± 1.0 ± 1.2 ± 1.5 ± 2.0 ± 2.5 ± 2.5 ± 2.5
  315  500 ± 1.0 ± 1.2 ± 1.5 ± 2.0 ± 2.0 ± 2.5 ± 2.5 ± 3.0
  500  800 ± 1.2 ± 1.2 ± 1.5 ± 2.0 ± 2.5 ± 2.5 ± 3.0 ± 3.0
  800 1250 ± 1.2 ± 1.5 ± 2.0 ± 2.5 ± 2.5 ± 3.0 ± 3.0 ± 3.5

3.5   Tolerance class  4:
       Tolerance limits under class  4, according to Table 5 is for  series or mass production of castings
        Employing hand moulding with match plate patterns.

             TABLE 5: TOLERANCE CLASS 4

                                         Governing Dimension, mm
                                                            From

   18   30   80  180   315   500 800 1250 2000

Nominal
dimension
(rough
casting), mm

                                                              To
Fro
m

  To 18 30 80 180 315 500 800 1250 2000 3150

      6 ± 0.6 ± 0.8 ± 0.8 ± 0.8 ± 1.0 ± 1.5 ± 1.5 ± 2.0 ± 2.5 ± 3.0
      6     10 ± 0.8 ± 0.8 ± 0.8 ± 1.0 ± 1.5 ± 1.5 ± 2.0 ± 2.5 ± 3.5 ± 4.0
    10     18 ± 0.8 ± 1.0 ± 1.2 ± 1.5 ± 1.5 ± 2.0 ± 2.5 ± 3.5 ± 4.0 ± 4.0
    18     30 ± 0.8 ± 1.2 ± 1.5 ± 1.5 ± 2.0 ± 2.5 ± 3.5 ± 4.0 ± 4.5 ± 5.0
    30     80 ± 1.0 ± 1.2 ± 1.5 ± 2.0 ± 2.5 ± 3.0 ± 3.5 ± 4.0 ± 4.5 ± 5.0
    80   180 ± 1.0 ± 1.5 ± 2.0 ± 2.5 ± 3.0 ± 3.5 ± 4.0 ± 4.5 ± 5.0 ± 5.0
  180   315 ± 1.2 ± 1.5 ± 2.0 ± 2.5 ± 3.0 ± 3.5 ± 4.0 ± 4.5 ± 5.0 ± 5.5
  315   500 ± 1.5 ± 1.5 ± 2.5 ± 3.0 ± 3.5 ± 4.0 ± 4.5 ± 5.0 ± 5.0 ± 6.0
  500   800 ± 2.0 ± 2.0 ± 2.5 ± 3.5 ± 4.0 ± 4.5 ± 5.0 ± 5.0 ± 5.5 ± 6.0
  800 1250 ± 2.0 ± 2.5 ± 3.5 ± 4.0 ± 4.0 ± 4.5 ± 5.0 ± 5.5 ± 6.0 ± 6.0
1250 2000 ± 2.5 ± 3.5 ± 4.0 ± 4.0 ± 4.5 ± 5.0 ± 6.0 ± 6.0 ± 7.0 ± 7.0
2000 3150 ± 3.5 ± 4.0 ± 4.5 ± 4.5 ± 5.0 ± 6.0 ± 6.0 ± 7.0 ± 8.0 ± 8.0
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3.6     Tolerance class 5:

           Tolerance limits under class 5, according to table 6 is for piece production of castings by
           employing hand moulding including pit, sweep and skeleton moulds.

                                                        TABLE  6: TOLERANCE CLASS 5

                                Governing Dimension, mm
                                                            From

18  30  80 180  315 500 800 1250 2000 3150 5000

Nominal
dimension
(rough
casting),
mm                                                  To

From  To 18 30 80 180 315 500 800 1250 2000 3150 5000 8000

   6 ± 0.8 ± 1.0 ± 1.2 ± 1.2 ± 1.5 ± 2.0 ± 2.5 ± 3.5 ± 4.0 ± 5.0 ± 6.0 ± 7.0

    6  10 ± 1.0 ± 1.0 ± 1.2 ± 1.5 ± 2.0 ± 2.5 ± 3.5 ± 4.0 ± 5.0 ± 6.0 ± 6.0 ± 7.0

  10  18 ± 1.0 ± 1.2 ± 1.5 ± 2.0 ± 2.5 ± 3.5 ± 4.0 ± 5.0 ± 6.0 ± 6.0 ± 7.0 ± 8.0

  18  30 ± 1.2 ± 1.5 ± 2.0 ± 2.5 ± 3.0 ± 4.0 ± 5.0 ± 6.0 ± 7.0 ± 7.0 ± 8.0 ± 9.0

  30  80 ± 1.2 ± 2.0 ± 2.5 ± 3.0 ± 3.5 ± 4.0 ± 5.0 ± 6.0 ± 7.0 ± 8.0 ± 9.0 ± 10

  80 180 ± 1.5 ± 2.5 ± 3.0 ± 3.5 ± 4.0 ± 5.0 ± 6.0 ± 7.0 ± 8.0 ± 8.0 ± 9.0 ± 10

180 315 ± 2.0 ± 2.5 ± 3.0 ± 3.5 ± 4.5 ± 5.0 ± 6.0 ± 7.0 ± 8.0 ± 9.0 ± 10 ± 11

315 500 ± 2.5 ± 3.0 ± 3.5 ± 4.5 ± 5.0 ± 6.0 ± 7.0 ± 8.0 ± 8.0 ± 9.0 ± 10 ± 11

500 800 ± 3.0 ± 3.5 ± 4.0 ± 5.0 ± 6.0 ± 7.0 ± 7.0 ± 8.0 ± 9.0 ± 10 ± 11 ± 12

800 1250 ± 3.5 ± 4.5 ± 5.0 ± 6.0 ± 6.0 ± 7.0 ± 8.0 ± 9.0 ± 9.0 ± 10 ± 11 ± 12

1250 2000 ± 4.0 ± 5.0 ± 6.0 ± 6.0 ± 7.0 ± 8.0 ± 8.0 ± 9.0 ± 10 ± 11 ± 12 ± 12

2000 3150 ± 5.5 ± 6.0 ± 7.0 ± 8.0 ± 8.0 ± 9.0 ± 9.0 ± 10 ± 11 ± 12 ± 13 ± 14

3150 5000 ± 7.0 ± 8.0 ± 8.0 ± 9.0 ± 9.0 ± 10 ± 11 ± 12 ± 13 ± 14 ± 15 ± 16

5000 8000 ± 8.0 ± 9.0 ± 9.0 ± 10 ± 10 ± 11 ± 12 ± 13 ± 14 ± 15 ± 16 ± 18
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4.0  TOLERANCES ON THICKNESS OF WALLS OR RIBS AND WIDTH OF GROOVES OR
         CHANNELS:

         For deviations on thickness of walls or ribs and width of grooves or channels, the values given in
         Table 7 are applicable.

         In these cases, the wall thickness is the nominal dimension and related maximum dimension
         (length, height or diagonal) shall be taken as the governing dimension.

         TABLE 7: Permissible Tolerances on Thickness of walls or ribs and width of
                           grooves or channels.

Max. overall
dimension
of casting,

Thickness of wall or rib/width of
groove or channel,
               mm

Permissible Tolerances, mm

           Tolerance class

     mm          Over       Upto & incl.  1  &  2   3  &  4      5
              6    ± 0.2    ± 0.4    ± 0.8

           6             10    ± 0.3    ± 0.5    ± 1.0
         10             18    ± 0.5    ± 0.8    ± 1.5
         18             30    ± 0.8    ± 1.0    ± 1.5
         30              50    ± 0.8    ± 1.2    ± 2.0
         50              80    ± 1.0    ± 1.5    ± 2.5

UP TO   500

         80            120    ± 1.0    ± 1.8    ± 2.5
             10    ± 0.3    ± 0.8    ± 1.2

         10              18    ± 0.5    ± 1.2    ± 1.5
         18              30    ± 0.8    ± 1.5    ± 2.0
         30              50    ± 1.0    ± 1.8    ± 2.0
         50              80    ± 1.2    ± 2.0    ± 2.5

ABOVE  500
UP TO  1250

         80            120    ± 1.5    ± 2.5    ± 3.0
             10    ± 0.5    ± 1.2    ± 1.5

         10              18    ± 0.8    ± 1.5    ± 2.0
         18              30    ± 1.0    ± 2.0    ± 2.5
         30              50    ± 1.2    ± 2.5    ± 3.0
         50              80    ± 1.8    ± 2.5    ± 3.0

ABOVE 1250
UP TO   2500

         80            120    ± 2.0    ± 3.0    ± 3.5
             18    ± 1.0    ± 1.5    ± 2.0

         18              30    ± 1.2    ± 2.0    ± 2.5
         30              50    ± 1.5    ± 2.5    ± 3.0
         50              80    ± 2.0    ± 3.0    ± 3.5

ABOVE 2500
UP TO   4000

         80            120    ± 2.5    ± 3.5    ± 4.0
             18     --    ± 2.0    ± 3.0

         18              30     --    ± 2.5    ± 3.5
         30              50     --    ± 3.0    ± 4.0
         50              80     --    ± 3.5    ± 4.5

ABOVE 4000

         80            120     --    ± 4.0    ± 5.0
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5.0    GUIDELINES FOR SELECTION OF TOLERANCE CLASS:

        Given in Table 8 for information.

                                        Tolerance ClassMaterial Technology          1          2          3         4           5
Metallic dies,
Shell
moulds, High
precision
moulds

Precision
work in
mass
production

Precision
work in
mass
production

Large batch
production

       --        --Non-
ferrous
metals Sand cast,

Centrifugally
cast

     --        --
Large batch
production

Piece to
 batch
production

Piece to
small batch
production

Expandable
pattern
(Investment
process)

Most
precision
work        --        --        --        --

Metallic dies,
CO2, shell
moulds, High
precision
moulds

       --

Precision
work in
mass
production

Large batch
production

Piece to
batch
production        --

GCI,
Malleable
and
SG iron

Sand cast,
Centrifugally
cast

Sample
castings in
mass
production

Large batch
production

Piece to
batch
production

Piece to
small batch
production

Expandable
pattern

Most
precision
work

      --        --         --         --

Metallic dies,
CO2, Shell
moulds, High
precision
moulds and
Ceramic
moulds

      --

Precision
work in
mass
production

Large batch
production

Piece to
batch
production

        --Cast
steel

Sand cast,
Centrifugally
cast

      --         --
Large batch
production

Piece to
batch
production

Piece to
small batch
production

6.0 SPECIFYING OF TOLERANCE CLASS:

The tolerance class required shall be specifically mentioned in the casting drawing.

NOTE:  If required, BHEL may specify closer or liberal tolerance, other than the ones specified
             above, which may be indicated in the drawing/order.
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1.0 RAW MATERIAL STAGE           
 

1.1 
Raw material for 
mfg. casting 

Chemical Composition of 
scrap 

Major Chemical Every Melt AA 19704 AA 19704 Records √ 2  1  

2.0 IN-PROCESS INSPECTION            

2.1 Pattern making 
Pattern making – Visual, 
Dimensional Measrt. 

Major 
Visual 

Measrt. 100% AA 19704 AA 19704 
Pattern 
Inspection 
Report 

 2  1  

 Moulding 
Visual & Dimensional 
inspection of Moulds & 
Cores 

Major 
Visual 

Measrt. 
100% AA 19704 AA 19704 

Moulding 
Records 

 2  1  
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2.2   Melting & Pouring Chemical Major Chem. Every Melt AA 19704 AA 19704 
Test 
Certificate 

√ 2  1  

2.3   Heat Treatment Time & Temperature Major 
Heat 

Treatment 
100% AA 19704 AA 19704 HT Chart √ 2  1  

2.4 
  Keel block 

identification 
Physical identification Major Identify. 

Each melt /  
HT batch 

AA 19704 AA 19704 
Identification 
Report 

√ 2  1  

3.0 FINAL ASSEMBLY & TESTING            

3.1 Test Sample 

Mechanical Properties  
(To be checked on test 
samples of the same melt 
and HT batch) 

Major 
Mech 

Properties 
Each melt /  
HT batch 

AA 19704 AA 19704 
Test 
Certificate 

√ 2 1   
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Casting & 
Sample 

Hardness Major Hardness 100% AA 19704 AA 19704 Test Report √ 2 1   

 Casting Casing Dimensions Major Measrt 100% Drawing Drawing 
Dimensions 
Report 

√ 2 1   

4.0 SURFACE PREPARATION & PAINTING            

4.1 
Identification & 
Marking 

Marking Major Visual 100% AA 19704 AA 19704 Record √ 2 1  
Marking by Hard 
stamp method 
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4.2 
Packing & 
Preservation 

Visual check. Major Visual 
Each 

Casting 
AA 19704 AA 19704 Record √ 2  1  

4.3 
Documentation & 
Certification 

Verification Major Verify. 
Each 

Casting 
AA 19704 AA 19704 Record √ 2  1  

 
NOTES: 

1) Specification/Drawing shall prevail over Quality Plan in case of any contradiction/mismatches 

2) BHEL reserves the right for conducting repeat test, if required 

3) BHEL approved inspection engineers to be deployed for inspection 

4) Only Level II & above qualified person in respective NDE (as applicable as per PO) to verify or witness the NDT test report/results 

5) Inspection to be offered only after ensuring that all documents (Quality Plan, Drawings, Data Sheet, Purchase Specifications, etc.) are available as per Purchase Order 

6) Vendor to offer Original Test Certificates issued by Third Party Laboratories or Suppliers 
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7) Vendor to ensure with TPIA that a note ' Compared with Original Test Certificate. Reviewed, Verified and found in order ' shall contain with every Inspection Report 

8) Only valid and calibrated measuring instruments and equipment shall be used 

9) Vendor to ensure that Material Test Certificate & Traceability Records are available for use of correct material 

10) Vendor to ensure that all certificates are endorsed by TPIA with comments (Witnessed or Verified), as applicable per quality plan 

11) Vendor shall ensure to offer log sheets containing actual measured values instead of saying OK/Not OK to TPIA 

12) Vendor shall submit complete Inspection and test documentation whichever is identified with (√) under column D of approved quality plan shall be enclosed with the Inspection 

Report 

 

HISTORY OF REVISIONS:   

 
 Sl. No Revision details Date of Revision Prepared By Reviewed By Approved By 
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Chemical Composition of 
scrap 
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2.0 IN-PROCESS INSPECTION            

2.1 Pattern making 
Pattern making – Visual, 
Dimensional Measrt. 

Major 
Visual 

Measrt. 100% AA 19702 AA 19702 
Pattern 
Inspection 
Report 

 2  1  

 Moulding 
Visual & Dimensional 
inspection of Moulds & 
Cores 

Major 
Visual 

Measrt. 
100% AA 19702 AA 19702 

Moulding 
Records 

 2  1  

2.2   Melting & Pouring Chemical Major Chem. Every Melt AA 19702 AA 19702 
Test 
Certificate 

√ 2  1  

2.3   Heat Treatment Time & Temperature Major 
Heat 

Treatment 
100% AA 19702 AA 19702 HT Chart √ 2  1  
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2.4 
  Keel block 

identification 
Physical identification Major Identify. 

Each melt /  
HT batch 

AA 19702 AA 19702 
Identification 
Report 

√ 2  1  

3.0 FINAL ASSEMBLY & TESTING            

3.1 Test Sample 

Mechanical Properties  
(To be checked on test 
samples of the same melt 
and HT batch) 

Major 
Mech 

Properties 
Each melt /  
HT batch 

AA 19702 AA 19702 
Test 
Certificate 

√ 2 1   

 
Casting & 
Sample 

Hardness Major Hardness 100% AA 19702 AA 19702 Test Report √ 2 1   

 Casting Final Dimensions Major Measrt 100% Drawing Drawing 
Dimensions 
Report 

√ 2 1   

 
Casting Finish 
Machining 

Surface Quality Major LPI/DP 100% Drawing Drawing 
Dimensions 
Report 

√ 2 1   
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Finish machining 
dimensions 

Major Measrt 100% Drawing Drawing 
Dimensions 
Report 

√ 2 1   

4.0 SURFACE PREPARATION & PAINTING            

4.1 
Identification & 
Marking 

Marking Major Visual 100% AA 19702 AA 19702 Record √ 2 1  
Marking by Hard 
stamp method 

4.2 
Packing & 
Preservation 

Visual check. Major Visual 
Each 

Casting 
AA 19702 AA 19702 Record √ 2  1  

4.3 
Documentation & 
Certification 

Verification Major Verify. 
Each 

Casting 
AA 19702 AA 19702 Record √ 2  1  
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NOTES: 

1) Specification/Drawing shall prevail over Quality Plan in case of any contradiction/mismatches 

2) BHEL reserves the right for conducting repeat test, if required 

3) BHEL approved inspection engineers to be deployed for inspection 

4) Only Level II & above qualified person in respective NDE (as applicable as per PO) to verify or witness the NDT test report/results 

5) Inspection to be offered only after ensuring that all documents (Quality Plan, Drawings, Data Sheet, Purchase Specifications, etc.) are available as per Purchase 

Order 

6) Vendor to offer Original Test Certificates issued by Third Party Laboratories or Suppliers 

7) Vendor to ensure with TPIA that a note ' Compared with Original Test Certificate. Reviewed, Verified and found in order ' shall contain with every Inspection Report 

8) Only valid and calibrated measuring instruments and equipment shall be used 

9) Vendor to ensure that Material Test Certificate & Traceability Records are available for use of correct material 

10) Vendor to ensure that all certificates are endorsed by TPIA with comments (Witnessed or Verified), as applicable per quality plan 

11) Vendor shall ensure to offer log sheets containing actual measured values instead of saying OK/Not OK to TPIA 

12) Vendor shall submit complete Inspection and test documentation whichever is identified with (√) under column D of approved quality plan shall be enclosed with the 

Inspection Report 
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1.0 RAW MATERIAL STAGE           
 

1.1 
Raw material for 
mfg. casting 

Chemical Composition of 
scrap 

Major Chemical Every Melt 
AA19703 & 
AA19704 

AA19703 & 
AA19704 

Records √ 2  1  

2.0 IN-PROCESS INSPECTION            

2.1 Pattern making 
Pattern making – Visual, 
Dimensional Measrt. 

Major 
Visual 

Measrt. 
100% 

AA19703, 
AA19704 &  

Drawing  

AA19703, 
AA19704 &  

Drawing  

Pattern 
Inspection 
Report 

 2  1  

 Moulding 
Visual & Dimensional 
inspection of Moulds & 
Cores 

Major 
Visual 

Measrt. 
100% 

AA19703, 
AA19704 &  

Drawing  

AA19703, 
AA19704 &  

Drawing  

Moulding 
Records 

 2  1  

2.2   Melting & Pouring Chemical Major Chem. Every Melt 
AA19703 & 
AA19704 

AA19703 & 
AA19704 

Test 
Certificate 

√ 2  1  

2.3   Heat Treatment Time & Temperature Major 
Heat 

Treatment 
100% 

AA19703 & 
AA19704 

AA19703 & 
AA19704 

HT Chart √ 2  1  
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2.4 
  Keel block 

identification 
Physical identification Major Identify. 

Each melt /  
HT batch 
(As per 
Spec) 

AA19703 & 
AA19704 

AA19703 & 
AA19704 

Identification 
Report 

√ 2  1  

3.0 FINAL ASSEMBLY & TESTING            

3.1 Test Sample 

Mechanical Properties  
(To be checked on test 
samples of the same melt 
and HT batch) 

Major 
Mech 

Properties 

Each melt /  
HT batch 
(Identified 
in Cl 2.4) 

AA19703 & 
AA19704 

AA19703 & 
AA19704 

Test 
Certificate 

√ 2 1   

3.2 
Casting & Test 
Sample 

Hardness Major Hardness 

Each 
Casting 
and Test 
Sample 

AA19703 & 
AA19704 

AA19703 & 
AA19704 

Test Report √ 2 1   

3.3 Casting 

Final Dimensions,  
Surface finish, Letters 
projection measurement, 
thread check (as applicable 
as per drawing) 

Major Measrt 100% Drawing Drawing 
Dimensions 
Report 

√ 2 1   

4.0 SURFACE PREPARATION & PAINTING    
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4.1 
Identification & 
Marking 

Marking Major Visual 100% 
AA19703 & 
AA19704 

AA19703 & 
AA19704 

Record √ 2 1  
Marking by Hard 
stamp method 

4.2 
Packing & 
Preservation 

Visual check. Major Visual 
Each 

Casting 
AA19703 & 
AA19704 

AA19703 & 
AA19704 

Record √ 2  1  

4.3 
Documentation & 
Certification 

Verification Major Verify. 
Each 

Casting 
AA19703 & 
AA19704 

AA19703 & 
AA19704 

Record √ 2  1  

 
NOTES: 

1) Specification/Drawing shall prevail over Quality Plan in case of any contradiction/mismatches 

2) BHEL reserves the right for conducting repeat test, if required 

3) BHEL approved inspection engineers to be deployed for inspection 

4) Only Level II & above qualified person in respective NDE (as applicable as per PO) to verify or witness the NDT test report/results 

5) Inspection to be offered only after ensuring that all documents (Quality Plan, Drawings, Data Sheet, Purchase Specifications, etc.) are available as per Purchase 

Order 

6) Vendor to offer Original Test Certificates issued by Third Party Laboratories or Suppliers 
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7) Vendor to ensure with TPIA that a note ' Compared with Original Test Certificate. Reviewed, Verified and found in order ' shall contain with every Inspection Report 

8) Only valid and calibrated measuring instruments and equipment shall be used 

9) Vendor to ensure that Material Test Certificate & Traceability Records are available for use of correct material 

10) Vendor to ensure that all certificates are endorsed by TPIA with comments (Witnessed or Verified), as applicable per quality plan 

11) Vendor shall ensure to offer log sheets containing actual measured values instead of saying OK/Not OK to TPIA 

12) Vendor shall submit complete Inspection and test documentation whichever is identified with (√) under column D of approved quality plan shall be enclosed with the 

Inspection Report 
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LIST OF ITEMS APPLICABLE:   

Material Code Item Description Drawing 

BA9110303065 BRG BODY CONVEYOR (BEARING HOUSING) D26220450072 

BA9110306188 COVER BRG HSG 36220450103 

BA9110403019 BEARING BODY (THRUST ROLLER BEARING) D16270850750 

BA9110403027 BEARING BODY (FLOATING ROLLER BEARING) D16270850751 

BA9110403035 BEARING BODY-THRUST ROLLER BEARING 16270950851 

BA9110403043 BEARING BODY-FLOATING ROLLER BEARING 16270950851 

BA9110406000 BEARING COVER (THRUUST ROLLER BEARING) D16270850752 

BA9110406026 COVER (FLOATING ROLLER BEARING) D26270850446 

BA9110406034 BEARING COVER-THRUST ROLLER BEARING 16270950852 

BA9110406042 BEARING COVER- FLOATING ROLLERBRG 16270950852 

BA9110406050 COVER-FLTG ROLLER BEARING 26270950348 

BA9110433015 RADIAL LABYRINTH (THRUST ROLLER BRG) D26270850447 

BA9110453008 RING SUPPORT OF LABYRINTH (T. ROLL BRG) D26270850448 

BA9110307010 CAP THRUST BEARING HOUSING D26110002442 

BA9110321101 HOUSING THRST BRG M-67-048 D36117600005 

BA9110321110 HOUSING RDL BRG M-67-050 D26117600006 
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