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1.0

2.0
2.1

2.2

23

2.4

PERMISSIBLE DEVIATIONS FOR UNTOLERANCED
DIMENSIONS OF CASTINGS

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.
NOMENCLATURE:

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.

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.

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.

Allowable Dimensional Deviations:
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:

APPROVED :
INTERPLANT MATERIAL

Cl129.2.2 of MOM of MRC-FCF+HTM RATIONALIZATION COMMITTEE-MRC(FCF+HTM)

Rev. No. 01 Amd.No. Reaffirmed Prepared Issued Dt. of 1st Issue

Dt:15.02.2005 Dt : Year :01.10.10 Corp.R&D Corp. R&D MARCH, 1980
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TABLE —1: GOVERNING DIMENSIONS (S)

----------- . e S e

Definition

If 'a’, the thickness, is the nominal
dimension, the corresponding govern-
ing dimension will be diagonal, 'Sa'
lying in a plane perpendicular to 'a'
since it is the greatest dimension in
the planpe,

If 'a' is the nominal dimension 'Sa’ is
the governing dimension, For the
nominal dimension '¢', the governing -
dimensicn is 'Sc'. For Nominal
dimension 'b', the governing dimension
is 'Sb', (Diagonal of the adjacent gidesg
for amaller thickness of the lower
priar, differs very much less, from
the length of adjacent sides).

For the nominal dimengion 'd’, the
diagonal 'Sd’' along the plane por-
pendicular to the nominal dimeasgion,
is the governing dimension, becaugeé
it is the greatest dimension, in the
plare along the axial section. For
the nominal dimension "h', the '
governing dimension is Sh'= d. For
simplicity, dimension Sd can be
changed to the nearezt lower meagsu-
rable dimension (h or d), whichever
is greater,

Distance of the holes 'a’ in the cas-
ting, is assumed as separate part,
and hence for the nominal dimension
'a’, the diagonal 'Sa’ will be the
governing dimension, which is
greater of the two holes, aﬂm 1
lies in the plane of 'a'. For simpli~
city, we can replace with the nearest
lower dimension 'h', or the diameter
‘of the bigger hole,
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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

Nomi . . Governing Dimension, mm
ominal dimension
(rough casting), mm From
| 6 | 10 | 18 | 30 | 80 |180 | 315
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 |£020 |£0.25 |+£0.30 | +0.40 |+0.40
30 80 +0.15 [ +£020 |£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

Nomi . . Governing Dimension, mm
ominal dimension
(rough casting), mm From
| 6 | 10 | 18 | 30 | 80 |180 | 315
To
From | To 6 10 18 30 80 180 315 500
6 +0.20 [ +£025 | +0.30 |+£0.30 |£0.35 [£0.40 | £0.50 |+ 0.60
6 10 +0.25 [ +£030 | +0.30 |+£0.35 |£0.40 [£0.50 | +0.60 |+0.80
10 18 +0.30 [ +£030 | +0.35 |+£0.40 |£0.50 [£0.60 | +0.80 |+ 0.80
18 30 +0.30 | +035 | +040 |+£0.50 |£0.60 [£0.80 |+1.00 |+ 1.00
30 80 +0.35 [ +£040 | +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

Nomi . . Governing Dimension, mm
ominal dimension
(rough casting), mm From
| 18 | 30 | 8 | 180 [ 315 [ 500 | 800
To

From | To 18 30 80 180 315 500 800 | 1250
6 +05 |+05 |+05 |[+£06 |+08 |+1.0 |[+12 |£15
6 10 +05 |+05 |+0.6 [+£08 |10 |[+12 |[+15 |£20
10 18 +05 [+06 |+08 |[+£1.0 |12 |[+12 |+15 |[£20
18 | 30 +06 [+08 |+10 |12 |£15 |[+15 |£20 |£25
30 | 80 +08 |[+1.0 |+12 [+£15 |£15 [+20 |+20 |£25
80 | 180 +08 [+1.0 |+12 |[£15 |[£20 |[+20 |+25 |£25
180 | 315 +1.0 [+1.0 |+12 |15 |[£20 [+25 |+25 |£25
315 | 500 +1.0 [+12 |+15 [£20 |[+£20 |+25 |+25 |[£3.0
500 | 800 +12 |[+12 |+15 [£20 |[£25 |+25 |[£30 |£3.0
800 | 1250 +12 |[+15 |£20 |[£25 |[£25 [+30 |+30 |£35

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

Nominal Governing Dimension, mm
dimension
(rough From
casting), mm | 18 [ 30 | 8 [180 | 315 | 500 |800 |1250 | 2000
To
Fro | To |18 30 80 180 [315 [500 |800 | 1250 | 2000 | 3150
m
6/+06 [+08 [+08 |+08 |+10 |+15 [+1.5 [+2.0][+25[+3.0
6| 10/+08 |+08 [+08 |+1.0 [+15 [+15 [+£20 |[+25|+35]|+40
10| 18[+08 |+1.0 |+12 |[+15 [+15 [+20 |+25 [+35|+40[+40
18| 30[+08 |+12 |+15 |15 [+20 [+25 |+35 [+40|+45[+50
30| 80 |+1.0 [+12 |[+15 |+#20 [+25 |+3.0 |[+35 |[+40[+45[+50
80| 180 [+1.0 |+1.5 |[+20 [+25 [+30 [+35 [+40 |+45|+50]+50
180 | 315 |+1.2 |+1.5 |[+20 [+25 [+30 [+35 |+40 |+45|+50*55
315 500 [+1.5 |+1.5 [+£25 [+30 |+35 [+40 |+45 |+50/+50]+6.0
500 | 800 |+2.0 |+20 |+25 |[+35 [+40 |[+45 |+50 [+50|+55[+6.0
800 | 1250 [+2.0 |+25 |+35 [+40 |+£40 |[+45 |+50 [£55[+6.0]+6.0
1250 2000 [+2.5 |+3.5 [+40 [+40 |+45 [+50 |+6.0 [£60[+7.0[+7.0
2000 | 3150 |+3.5 |+4.0 |+45 [+45 [+£50 [£60 |[+60 |+7.0|+80|*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

Nominal Governing Dimension, mm
dimension
(rough From
casting), 18 30 80 180 315 500 800 | 1250 | 2000 | 3150 | 5000
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 +35|£40 |50 | £60|+7.0
6 10 +1.0 +1.0 +1.2 1.5 +2.0 +2.5 +3.5 +40 | £50 |60 |60 |70
10 18 +1.0 +1.2 +1.5 +2.0 +25 +3.5 +4.0 +50|£60 |60 |70 | 8.0
18 30 +1.2 +1.5 +2.0 +2.5 +3.0 +4.0 +5.0 60|70 |+£7.0 | £80|x9.0
30 80 +1.2 +2.0 +25 +3.0 +35 +4.0 +5.0 +60 |70 | £80|£9.0 |10
80 180 | £1.5 +25 +3.0 +3.5 +4.0 +5.0 +6.0 +7.0|£80|x80|%£90 |10
180 315 +2.0 +25 +3.0 +35 +45 +5.0 6.0 +70 | £80|x9.0 | £10 [ £11
315 500 | £25 +3.0 +3.5 +45 +5.0 +6.0 +7.0 +80 |80 |x£9.0| 10 |x11
500 800 | £3.0 +35 +4.0 +5.0 +6.0 +7.0 +7.0 +80 | £9.0 |10 |£11 |£12
800 1250 | £3.5 +45 +5.0 +6.0 +6.0 +7.0 +8.0 +90 | £90 |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 |t14
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 | Thickness of wall or rib/width of Permissible Tolerances, mm
dimension groove or channel,
of casting, mm Tolerance class
mm Over Upto & incl. 1&2 3&4 5

6 +0.2 +0.4 +0.8

6 10 0.3 +05 +1.0

10 18 +05 +0.8 +15

UP TO 500 18 30 +0.8 +1.0 +15

30 50 +0.8 +1.2 +2.0

50 80 +1.0 +15 +25

80 120 +1.0 +1.8 +25

10 +0.3 +0.8 +1.2

10 18 +0.5 +1.2 +15

ABOVE 500 18 30 +0.8 +15 +2.0

UP TO 1250 30 50 +1.0 +1.8 +2.0

50 80 +1.2 +2.0 +25

80 120 +15 +25 +3.0

10 +0.5 +1.2 15

10 18 +0.8 +15 +2.0

ABOVE 1250 18 30 +1.0 +2.0 +25

UPTO 2500 30 50 +1.2 +25 +3.0

50 80 +1.8 +25 +3.0

80 120 2.0 +3.0 +35

18 +1.0 +15 +2.0

18 30 +1.2 +2.0 +25

ABOVE 2500 30 50 +15 +25 +3.0

UP TO 4000 50 80 +2.0 +3.0 +35

80 120 +25 +35 +4.0

18 - +2.0 +3.0

18 30 -- +25 +3.5

ABOVE 4000 30 50 - +3.0 +4.0

50 80 - +35 +45

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 Class
Material | Technology 1 2 3 2 5
Metallic dies, | Precision Precision Large batch
Shell work in work in production
Non- moulds, High | mass mass - -
ferrous precision production | production
metals moulds
Sand cast, Large batch | Piece to Piece to
Centrifugally - - production batch small batch
cast production | production
Expandable | Most
pattern precision _ _ _
(Investment | work N
process)
GCl Metallic dies, Precision Large batch | Piece to
MaII,eabI o CO2, shell work in production | batch '
and mou!d_s, High -~ mass production -~
SG iron precision production
moulds
Sand cast, Sample Large batch | Piece to Piece to
Centrifugally castings in | production | batch small batch
cast mass production | production
production
Expandable | Most
pattern precision -- - -- -
work
Metallic dies, Precision Large batch | Piece to
CO2, Shell work in production | batch
Cast mou!d_s, High mass production
steel precision -- production --
moulds and
Ceramic
moulds
Sand cast, Large batch | Piece to Piece to
Centrifugally - -- production | batch small batch
cast production 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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STRUCTURAL STEEL - WELDABLE QUALITY
(PLATES, SECTIONS, STRIPS, FLATS AND BARS)

ORDERING DESCRIPTION

1.0 GENERAL:
The material shall conform to IS 2062 — 2011, E250-Gr.BR (with mandatory Impact Test)
or DIN EN 10025-2:2005, Gr. S275JR and comply with following additional requirements.

2.0 APPLICATION:
For general engineering purposes, suitable for welding.

3.0 CONDITION OF DELIVERY:

3.1 Bars & Sections shall be supplied in Hot rolled in straight lengths without twists and
bends.

3.2  The material shall be supplied as per IS: 2062 — 2011, E250 Gr.BR (with mandatory
Impact Test) or as per DIN EN 10025-2:2005 Gr. 275JR.

3.3 Any other additional requirement as per BHEL Purchase order.

4.0 DIMENSIONS AND TOLERANCES:

4.1  Sizes:
Material shall be supplied to the dimensions specified in BHEL Order.

4.2  Tolerances:
The tolerances on hot rolled material shall comply with IS: 1852 or any other equivalent
national standard.

4.3 Straightness for hot rolled bars:
Unless otherwise specified, the permissible deviation in straightness shall not exceed 5
mm in any 1000 mm length.

5;0 TEST SAMPLES:
The selection of test pieces for all tests like Chemical, Mechanical etc. shall be as per IS:
2062, E250-Gr.BR or DIN EN 10025-2, Gr. S275JR.

Revisions: APPROVED:

Clause No. 1, 3, 5 & 8 revised (as per MOM of 38th | INTERPLANT MATERIAL RATIONALISATION

MRC meeting), Clause 10 added

COMMITTEE — MRC(S&GPS)

Rev No.15 Amd No. Reaffirmed Prepared Issued Dt. of 1st Issue

Dt:11-03-2014 | Dt: Year: HPEP, Hyderabad | Corp.R&D June, 1976
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6.0

6.1

7.0

8.0

9.0

10.0

ULTRASONIC EXAMINATION:

Plates shall be ultrasonically examined in accordance with BHEL standard AA0850120
(or ASTM-A435) as detailed below and shall comply with the acceptance standards
specified therein.

For plates above 40 mm thick:

Shall be ultrasonically examined unless when otherwise specified in order.

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:

AA10119 - Rev.No.15/ IS: 2062-Gr: BR (with mandatory Impact test) or DIN EN 10025-2,
Gr. S275JR,

BHEL order No.

Melt No, Size & Quantity, Batch No with heat treatment details, Results of Chemical
analysis,

Mechanical tests & NDT, Supplier's name, Identification No, TC No, Signature of
Competent Authority, etc.

PACKING AND MARKING:

Plates shall be transported suitably to avoid damage during transit.

Each plate shall be marked with Melt No. Material grade and specification, BHEL Order
No, Supplier’'s Name Identification No, Size & weight, on any one corner and encircled
with paint preferably of white colour.

REJECTION AND REPLACEMENT

If the material does not comply with the requirements of this specification during receipt
inspection at BHEL or if any defect is found during further processing of material, BHEL
reserves the right to reject the whole consignment and the supplier shall replace the
material free of cost. The rejected material shall be taken back by the supplier after
fulfilling the commercial terms and conditions.

REFERRED STANDARDS (Latest publications including amendments):
1) IS: 1852 2) ASTM - A435 3) AA0850120
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HOT ROLLED / FORGED CARBON STEEL BARS, Gr: 40 C8-NORMALISED

1.0 GENERAL
This specification governs the quality requirements of Hot Rolled / forged Carbon Steel Bars,
Normalised.
2.0 APPLICATION
Production of machined parts for general engineering purposes.
3.0 CONDITION OF DELIVERY
Hot Rolled / forged and Normalised.
Note: Sizes upto 100mm in hot rolled
>100 to 180mm in hot rolled or forged
abov 180mm in forged.
Bars shall be supplied in straight lengths with ends square and true.
4.0 COMPLIANCE WITH NATIONAL STANDARDS:
Material shall comply with the requirements of the following National Standards and also
meet the requirements of this specification.
IS : 1570-Part Il, Section 1-1979 : Schedule for wrought Steels-Carbon steels
Gr:40C8 (C40), Normalised : (Unalloyed Steels)
5.0 DIMENSION AND TOLERANCES
5.1 Sizes
Bars shall be supplied to the dimensions in BHEL order.
5.2 Length:
Unless otherwise specified, hot rolled bars shall be supplied in 3 to 6 metres length and
forged bars shall be supplied in lengths of 1.5 to 3 metres
Revisions : APPROVED :
evisions :

C126.6.18 of MOM of MRC-S&GPS

INTERPLANT MATERIAL RATIONALISATION
COMMITTEE-MRC (S&GPS)

Rev. No. 07 Amd.No. Reaffirmed Prepared Issued Dt. of 1st Issue

Dt: 15.01.2004 | Dt: Year : BHOPAL Corp. R&D AUGUST, 1976
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5.2 Tolerances:

5.2.1

For Forged bars: The tolerances shall be as per Cl 5.2.2 for bars <100mm.
The tolerances shall be +8 mm -0 mm for bars > 100 mm

5.2.2 Tolerances on hot rolled bars shall comply with those of Grade 2 of 1S:3739: Dimensional
Tolerances for Carbon and Alloy Constructional Steel Products, reproduced below:

5.2.2.1 Round Square Bars:

Nominal Size mm

Tolerances, mm

Over Up to & Permissible Out of round /
Including deviation square

-- 25 £ 0.50 0.50

25 50 +0.75 0.75

50 80 +1.00 1.00

80 100 +1.25 1.25

>100 1 1.6% of 75 % of total
diameter or  tolerance (+ and -)
width of side

5.2.2.2 Flats:

Nominal width, mm

Tolerance, mm

Over Up to & On width On thickness
Including
6to13 Over Over
13 to 25 25to 50
including including
-- 50 1.0 + 0.5 + 0.8 + 1.0
50 100 20 + 0.5 + 1.0 £+ 15
100 150 + 3.0 --- --- + 2.0

5.2.3 Straightness:

Unless otherwise agreed to, the permissible deviation shall not exceed 5mm in any 1000mm

length.
6.0 MANUFACTURE:

Material shall be manufactured from fully killed steel.
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7.0

8.0

9.0

10.0

10.1

10.2

10.3

11.0

FREEDOM FROM DEFECTS :

The bars shall be sound, straight and free from internal and surface defects such as
seams, laps, cracks or any other defects which may impair the end use.

Bars shall be free from twists and bends.

HEAT TREATMENT :

The bars shall be normalised at a temperature of 830 - 860°C
CHEMICAL COMPOSITION :

The melt analysis of steel and the permissible variation in the composition of the material
from the melt analysis shall be as specified below :

Element Melt analysis,perecnt Permissible Variation, percent
Min. Max.

Carbon 0.35 0.45 +0.02

Silicon 0.10 0.35 +0.03

Manganese 0.60 0.90 +0.04

Sulphur - 0.035 + 0.005

Phosphorus - 0.035 +0.005

TEST SAMPLES :

One sample shall be taken from each melt for chemical analysis.

One sample shall be taken from each heat treatment batch for testing of mechanical
properties. Test pieces for mechanical tests shall be taken in the longitudinal direction of the
piece.

For ruling section upto & including 40mm, the test piece shall be machined coaxially from the
test bars. For ruling section above 40mm the longitudinal axis shall be atleast 12.5 mm from
surface of the test bars.

Test methods for determining mechanical properties shall be as per 1S:1608 (For tensile test).

MECHANICAL PROPERTIES (IN NORMALISED CONDITION) :
Mechanical properties of the material shall be as follows:
Tensile strength : 580 - 680 N/mm?
Yield strength : 320 N/mm? min
Elongation on 5.65 VSo : 18%, min.
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12.0
12.1

12.2

13.0

14.0

ULTRASONIC TEST:

Each bar above 100 mm shall be tested ultrasonically in accordance with BHEL standard
AA 085 01 18 to ensure freedom from internal defects. The norms of acceptance shall be as
per category 2 of the above standard.

Optional tests: If specified on order, each bar > 40 to 100mm shall be tested ultrasonically in
accordance with BHEL standard AA 085 01 18 to ensure freedom from internal defects and
the norms of acceptance shall be as per category 2.

TEST CERTIFICATES :

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 the test certificate along with their
despatch documents to facilitate quick clearance of the material.

The test certificate shall bear the following information :

AA 102 08; Rev. No. 07: Hot rolled /forged carbon steel bars, Gr.:40 Normalised
BHEL order No,

Supplier's Reference :

Name

Identification No.

Melt No.

Details of heat treatment.

Results of Tests :

Results of Dimensional inspection.

Results of chemical analysis, mechanical tests & Ultrasonic test.

PACKING AND MARKING :

The material shall be suitably packed in bundles-hessian wrapped to prevent sagging,
corrosion and damage during transit. A suitable clear temporary rust preventive shall be
applied on all the bars. Each bar of 50 mm and above shall be stamped with AA 102 08, melt
no, BHEL order no, at one end or on the end face.

Bars below 50mm shall be bundled together and tied with wire at 3 to 4 places along the
length of the bars.

A metal label shall be securely attached to each bundle and shall bear the following
information :

AA 102 08 : Hot Rolled / Forged Carbon Steel Bars, 40C8-Normalised.
BHEL Order No.

Consignment/Identification No.

Melt No.

Size and Weight.

Supplier's Name.

15.0 REFERRED STANDARDS (Latest Publications Including amendments):

1.1S:1570 Part Il 2.1S:1608 3.1S:3739 4. AA 0850118
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CARBON STEEL FORGINGS, CLASS-3

1.0

2.0

3.0

4.0

5.0

—)

GENERAL.:

—)

This specification governs the quality requirements of Carbon Steel Forgings, class 3.
APPLICATION:

Suitable for general engineering purposes.

CONDITION OF DELIVERY:

Normalised/Normalised and tempered.

Rough machining of the forgings shall be carried out, unless otherwise specified in the
BHEL order/drawing.

COMPLIANCE WITH NATIONAL STANDARDS:

The forgings shall comply, in general with the requirement of the following National standards
and also meet the requirements of this specification.

IS::2004: 1991 (RA-2006)
Engineering

Gr: 3 (30C8), } Purposes.

} Carbon Steel Forgings For General

—)

DIMENSIONS AND TOLERANCES:

The dimensions and tolerances shall be as specified in the order/ drawing. Wherever these
are not specified, specified, the machining allowances and tolerances shall be as specified
below:

For finish machined drawings : 3+ 1 mm

For rough machined drawings : £ 1 mm

Revisions : 36 MOM OF MRC FCF+HTM

APPROVED :
INTERPLANT MATERIAL RATIONALISATION
COMMITTEE-MRC (FC&F+HTM)

Rev. No. 10 Amd.No. Reaffirmed Prepared Issued Dt. of 1st Issue

Dt. 23.01.2007 | Dt: Year:04-11-2011 HARDWAR Corp. R&D JANUARY 1978
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6.0

7.0

8.0

9.0

10.0

MANUFACTURE:

Forgings shall be manufactured from steel produced by the open hearth, electric or such other I
process as may be agreed to between BHEL and the manufacturer.

Steel shall be fully killed.

Sufficient discard shall be made from each ingot to ensure freedom from pipe, segregation and
other defects.

The amount of hot working and finishing temperature shall be such as to ensure complete
soundness and adequate uniformity of structure and mechanical properties after heat
treatment. The forgings shall not be overheated.

The minimum reduction ratio when forgings are made out of ingots shall be 4:1.
For sizes above 250 mm ruling section, the minimum reduction ratio shall be 3.5:1

Note: Raw material like Ingots/Blooms/Billets required for forgings should be
procured from BHEL approved sources along with test certificate.”

HEAT TREATMENT:

Forgings shall be normalised / normalised and tempered at suitable temperature to achieve [
the mechanical properties specified.

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

FINISH:
As mentioned in the drawing.

FREEDOM FROM DEFECTS:

The forging shall be free from defects, such as cracks, fold, flakes, seams, segregation,
nonmetallic inclusions and other defects which may affect the utility of the forging.
CHEMICAL COMPOSITION:

The melt analysis of steel and permissible variation in the composition of the forgings form the
melt analysis shall be as follows:

Melt analysis, Permissible
Element percent variation,
percent
Min. Max.
Carbon 0.25 0.35 +0.03
Silicon 0.15 0.35 +0.03
Manganese 0.60 0.90 +0.04
Sulphur 0.040 +0.005

Phosphorus 0.040 + 0.005
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11.0

11.3

Notes:

1. Elements not quoted above shall not be added to the steel, other than for the purpose of
finishing the heat and shall not exceed the following limits:

Element Percent, max.
Nickel 0.30
Chromium 0.30
Copper 0.25
Molybdenum 0.15
Vanadium 0.05

Tin 0.05
Boron 0.0003

2. When steel is aluminium killed or killed with both aluminium and silicon, the requirements of
minimum silicon content shall not apply. For aluminium killed steel the total aluminium
content shall be with in 0.02 to 0.05 percent.

3. Mo £0.15%, limiting to meeting conditions of Cr + Mo + Ni = 0.5%.

TEST SAMPLES:

Unless otherwise specified in the order/drawing, test samples shall be taken form each melt
and each heat treatment batch. Test samples should be cut from the heat treated forgings by
cold process only and shall no further heat treatment.

Test samples shall be taken form locations indicted on the drawing, leaving enough material, if
required for testing at BHEL's end, integral with forgings.

The samples shall be cylindrical or rectangular in shape and cut at a distance of 12.5mm below
the heat treated surface.

When integral test pieces are not called for, a test sample, having similar reduction ratio and
heat treatment, as the forgings it represents, shall be provided per heat, per heat treatment
batch, for check testing at BHEL, along with the forgings. The samples shall be properly
identified and correlated with the Heat/Heat treatment Batch No./ Test Certificate No. Test
samples shall be taken, at a distance of 12.5mm below the heat-treated surface.

Test samples shall generally be taken in the longitudinal direction. However, for economic
reasons or where the size/ configuration does not permit the same, test samples may be taken
in the transverse or radial direction.
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12.0 MECHANICAL PROPERTIES:

12.1

12.2

12.3

The test pieces, after being heat treated as per clause 7.0 above, shall show the following
properties upto a limiting ruling section of 800 mm. Properties for thicker sections shall be
subject to agreement between BHEL and the mainufacturer. Test methods are specified below:

Tensile test :1S:1608
Hardness test (Brinell) :18:1500
Charpy Impact Value (2mm U-Notch) :1S:1499

This test applicable for forgings of sizes above 16mm only.

Limiting ruiing section, mm

Property Sample
(See Cl1.11.3) Upto & >100 & > 300 & >500 &

incl 100 upto 300 upto 500 upto 800

Tensile Longitudinal/ 490 470 450 450
strength Transverse/
N/mm? Radial/Tangential 490 470 450 450
Yield Longitudinal/
strength Transverse/ 270 245 230 220
min, Nmm?  Radial/Tangential
Elongation Longitudinal 21 19 18 17
on5.65VSo  Transverse 10 9 8 7
gauge length Radial 14 12 11 10
percent, min  Tangential 16 14 13 12
Reduction in  Longitudinal 42 40 35 32
area, percent Transverse 25 24 22 20
min. Radial 27 26 24 22
Tangential 34 32 32 30
*Hardness, — 140-192 140-192 135-190 135-190
Brinell,HB
Charpy Longitudinal 35 31 27 23
Impact Value  Transverse 18 16 14 12
(2mm, U-Notch) Radial 21 19 17 15
min.,Joules Tangential 26 23 20 17

Note: 1. Unless otherwise stated on the order/drawing, small forgings of non-critical nature
weighing less than 300kg shall be accepted on the basis of chemical composition and
hardness.

* 2. Hardness test can be conducted only, when tensile test can not be performed.
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13.0
13.1

3.13.2

14.0

141

14.2

14.3

15.0

16.0

—)

ULTRASONIC TESTS:

For forgings ordered by BHEL, Hyderabad: Unless other wise specified on the drawing,
ultrasonic test shall be carried out as per BHEL standard AA 085 01 18 and norms of
acceptance shall be as per category 2.

For forgings ordered by other units: If specified on the drawing/order, ultrasonic test shall be
carried out as per BHEL standard AA 085 01 18 and norms of acceptance shall be as per
category 2, unless otherwise specified.

ADDITIONAL TESTS:
If specified in the drawing/order, the following tests shall be conducted:
Bend Test (Longitudinal):

The test pieces (230mm long and 32 mm square with edges rounded off, where the dimensions
permit) shall be capable of being bent cold by direct pressure without fracture, until the sides
are parallel, round a mandrel having a diameter of 44 mm when tested as per 1S:1599.

Magnetic particle test.
Any other tests: Norms of acceptance shall be as specified in the drawing/order.

SCOPE OF THIRD PARTY INSPECTION:

Wherever, separate quality plan is not attached, the scope of third party inspection shall
be as follows:

—_

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.

TEST CERTIFICATE:

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

i) Reduction ratio

ii) Dimensional Inspection.

iii) Chemical composition including trace elements.
iv) Results of mechanical tests.

V) Results of Ultrasonic test

Vi) Details of heat treatment

vii) Results of additional tests called for in the drawina/order.




AA 193 32

Rev. No. 10 CORPORATE PURCHASE SPECIFICATION

PAGE 6 OF 7

17.0 PACKING & MARKING:
Forgings shall be suitably packed to prevent corrosion and damage during transit.
Machined surfaces shall be properly protected with anticorrosive compounds.

Each package or forging (when supplied separately) shall be legibly marked with the following
information:

—)

AA 193 32 : Carbon Steel Forgings, Class 3
BHEL Order No.
Suppliers Name
Consignment/ Identification No.
Batch No.
Weight.
18.0 REFERRED STANDARDS (Latest publications Including Amendments):

1) AA 085 01 18 2) 1S:1499 3) 1S:1500 4) 1S:1599
5) 1S: 1608 6) 2004
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ANNEXURE-I: RECOMMENDED TEST CERTIFICATE FORMAT FOR FORGINGS

SUPPLIER'S NAME ANDADDRESS

TEST CERTIFICATE FOR FORGINGS

1. Customer: 9. Reduction Ingot to Bloom
2.  TC No. & Date: Ratio Bloomto Blank
3.  PONo.: 10. Batch No.:

4.  Process of Melting Ingot: 1. Heat/Melt No.

5. Deoxidisation Process: 12. Spec.No.

6. Forging Method: 13. Test Bar Size & Nos.

7. BHEL's Reference for Approval of Bloom 14. Supplier of the ingov/billeV

8. Discard: Top. %; Bottom % Bloom and TC reference.

15. FORGINGS COVEREDBY TESTCERTIFICATE

S.nNo. Drawing No. & item iNo. Description

Quantity & Weight

16. CHEMICALCOMPOSITION (PERCENT)

Element [o] Si Mn s P
AsPer Min.

Speon: Max.

ActualValues

17.HEATTREATMENT
(To be accompanied by Recorder Chart, Whenever called for)

Heating Rate,
Condition °C/hr. Temp.°C Soaking Time, Hrs. Cooling Rate, “Crhr Cooling Medium

18. MECHANICAL PROPERTIES

%

Bend Test
Y.S. Elongation Hardness Impact . e
TS 0.5/0.2% 56550 %R.A. BHN(Min.3 Value Angle Dia of
N/mm? Proot N/mm? GL Min, values) Joules of bend mandrel Result
As Per Min.
Speon. Max. |
I
Actual Values i

19." SURFACEFINISH(When
called for in the order/drg.)

20. DIMENSIONAL INSPECTION

21.NON-DESTRUCTIVE TESTS

Nature of Test Acceptance level Instrument used Range Results [ Any other detail
Ultrasonic
Radiographic
Dye penetrant/
ic Particle
22. METALLOGRAPHIC EXAMINATION
(To be conducted if called for and photo micrographs to be attached along with a report)
Location of Sample Etchant used Magnification Constituent Relative %
observed
Microstructure Macroetch Inclusion Rating

23. OTHERTESTSIF ANY (MICROSCOPIC, SULPHURPRINTS, ETC)

24.  IDENTIFICATIONOF FORGINGSAS PERPURCHASE .SPEC.

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, NAME & SEAL OF THE SIGNATURE, NAME & SEAL OF THE
INSPECTING OFFICER

CHIEF OF QUALITY CONTROL/

DATE: CHIEFMETALLURGISTOF THE SUPPLIER
DATE:

INSTRUCTIONS

a) Details of all heat treatment processes carried out should be furnished sequentially in 17.

b) Test certificates are to be furnished as per Purchase order and ification, in A4 size p in p paper.

<) 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 TC may run into more than one A4 size paper, if needed, to facilitate filling up of details.
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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.

. . APPROVED :

Revisions :

36" MOM of MRC-FCF+HTM

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
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6.0

7.0

8.0

9.0

10.0

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.
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.

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

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.

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.

111 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.
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12.0

12.1

12.2

13.0

DETAIL OF KEEL BLOCK

275 .

n <N
~1
ALL DIMENSIONS IN mm
MECHANICAL PROPERTIES:

The test pieces, after being heat treated as per clause CI.7.0 above, shall show the following
properties:

Tensile

The test pieces shall show the following properties when tested in accordance with ASTM A
370

Tensile strength : 485 - 655 N/mm?
Yield strength : 275 N/mm?, min.
Elongation on 50mm gauge length : 22 percent, min.
Reduction in area : 35 percent, min.

Hardness (Brinell): for information only:
150 - 205 HB.

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:

16.0

17.0

18.0

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.
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.

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

REFERRED STANDARDS (Latest Publications Including Amendments):

1. AA 023 04 02 2. AA 085 01 04 3. AA 085 0105 4. AA 085 01 31
5. AA 08501 34 6. ASTMA 216 7. ASTM A 370 8. 1S :8800
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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. Spac.. No. :
6. Deoxidisation Process 10. Tes! Bar Slze
Il. CASTING COVERED BY T.C.
Si. No. DOrawing No. & item No. Description Quantity & Weight
12. CHEMICAL COMPOSITION (PERCENT)
Element C Si Mn s P L
As per  Min.
Spec. Max..
Actual Values.
13. HEAT TREATMENT
. (To be accompanied by Recorder Chart, wherever callod for]
Condiltion Temp."C Soaking Titnn. Hrs.. Cooling Medium
14. MECHANICAL PROPERTIES
Y.S. % E on
T.S. b % R.A. Hardness BHN Impact
mma [50Z% Prool)  Slo | Mn | Min.3vaues [|vawe, Joutes) Bend

As per ° Min.
Spec. 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 Rosuits Any other delails

Ultrasonic

Radiographlc

Dye Penelrant/

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

Scoplc, Hydraulic, Ete.)

IDENTIFICATION ON
CASTING AS PER CFPS.

19.

We hereby certity thal the llams mentioned above have been tesled and inspected In our presence and are lound to be In
accordance with the drawings, specifications and purchase order.
Signature & Seal of the Inspecting Otlicer
(Purchase Representative) )
Date :
INSTRUCTION:

w) If steel Is produced by LD or Oxygen process, Nitrogen content should be furnished and shall not exceed 0.008%

b) Test Certliicales ara to be furnished as per Purchase Order anc Spechicallons, in A4 Size \ransparent paper.
-c)-All the antrias Including sigl o should be in black ink.

d} If testing Is dona by outside agencies, the original TCs shall be lurnished.
e) The aclual Test Certlicale may run Into more than one A4 slze paper, i needed, to faciillale filling up of delalls.

Signalure and Seal of the Chiet ol Quallty Coatrol
Chiet Metallurgist of the Supplier.

Dale :
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TDC FOR CRITICAL STEEL CASTINGS OF BOWL MILLS

GENERAL :

1.1 SCOPE AND FIELD OF APPLICATION

The purpose of this specification is to define the required quality and the general
manufacturing and inspection conditions for critical steel castings of bowl mills.

. CHEMICAL ANALYSIS AND MECH. PROPERTIES

The Chemical composition and Mechanical properties should be as per AA19511. (Latest
Edition)

NOTE:

- The dimensions and number of test ingots shall be sufficient to allow specimens to be
taken for test, retests and, if necessary, reworking.

- For each unsatisfactory test, 2 retests shall be performed. In the event that one of the
retests is not satisfactory, reworking by new heat treatment is possible.

. GENERAL MANUFACTURING CONDITIONS:

3.1 GENERAL

Execution of the items shall be in compliance with drawings and bills of material and with
this specification.

To meet the dimensional accuracy, soundness and surface condition requirements for the

items, pouring shall be done in a rigid mould.

The temperatures and durations of these treatments shall be recorded and the
recordings shall include the references of the items to ensure their traceability.

Prepared: Approved: Date:

09.06.05

Revisions:

S Ghatee 1G.Kulkarni
Refer to record of revisions:
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32 REPAIRS
a) SURFACE DEFECTS

b)

Surface defects detected on the items in the rough machined state during the non
destructive inspections (visual examination, magnetic particle inspection) can be
eliminated by grinding within the limit of the dimensional tolerances indicated on
the drawings.

There shall be a gradual transition between these excavations and the surrounding
surface. A magnetic particle or liquid penetrant inspection shall be performed to
demonstrate the accordance with the same criteria as for the initial inspections (see
annexure A). No surface excavation after final machining is accepted.

REPAIR WELDING:

Other defects outside the criteria can be repaired by welding to bring the items into
compliance with the inspection criteria.

A qualified repair welding procedure must previously have been drawn, up in
accordance with ASME IX.

A map of major defects as per Annexure B shall be drawn up.
Repaired and neighboring zones shall be given the same inspection as before (see
Annexure A), together with an ultrasonic inspection with separate angle probe and

transceptor (or with a suitable close field) to detect any planar defect.

POST WELD STRESS — RELIEVING TREATMENT:

After welding, the items shall be given stress relieving heat treatment in the oven for
all major and minor excavations as defined in Annexure B. The temperature of this
heat treatment shall be less than the quality heat treatment one (less than 20 ° C)
Repairs after surface excavations (see Annexure B) can be locally stress relieved
provided that no minor or major excavations has been performed on that item, only
for the heads welded on the shell.
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3.3.

MARKING:

The material attestation details shall be hard punched with 10 mm punch (min) at a
place remaining as-cast unless otherwise specified in the drawing.

The following indications shall be included:

a) Pattern or drawing number.

b) BHEL vendor code.

¢) Heat number (to be quoted on all inspection documents)

d) Material specification BA75020+AA19511 REV...

e) Manufacturer monogram/initials shall not be cast on the casting.

The marking shall be surrounded by yellow paint to make it clearly visible.

4. GENERAL INSPECTION CONDITIONS:

4.1

4.2

GENERAL

The first time a type of item is made, the first casting shall be considered a prototype,
but it will not be necessary to wait for the results of the inspections at the rough-
machined stage before continuing with the manufacture of the other item.

The Quality Control Plan or manufacturing and associated inspection programme shall

be drawn up. It shall indicate all the manufacturing operations in chronological order
and all the inspections.

TESTS AND INSPECTIONS

The tests and inspections to be performed on the castings are defined in
Annexure A.
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5. DOCUMENTS:

To be submitted to BHEL after manufacture and before shipment:

Mmoo o

Chemical analysis certificates
Mechanical test certificates

Heat treatment certificates

Map of major excavations
Dimensional records

Non-destructive inspection certificates.

All of these documents shall be gathered together to form the constructor file, with a table of
contents and cover pages.

6. ENCLOSED.

The following Annexure’s are enclosed to this specification:

Annexure A
Annexure B
Annexure C
Annexure D

- Test & Inspection

- Cut out- defect diagrams

- Magnetic particle test criteria
- Liquid penetration test criteria

7. PACKING AND TRANSPORT

The castings shall be packed suitably and transported to avoid transit damage
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ANNEXURE —A
TEST AND INSPECTION
Type of Ref Method of | Acceptance Level/Criteria | Inspection | Support
a Inspection Inspection Frequency | Document
E = || aDimensions IS Dimension | 1.As per drg. Each Dimensional
% % al casting report
o
EE b. Surface Visual The surface shall be free | Each
O % from the defects like cracks | casting
ﬁ 2 or other defects detrimental
% E to the item.
=
g é c. Chemical | AA19511 | Standard The result shall comply the | Each item | Certificates
<>t o || analysis spec
O EJ = d. Mechanical AA19511 | Standard The result shall comply the | Each item | Certificates
<t 5 spec.
E § g e. Ultrasonic | AA08501 | AA085010 Each item | Certificates
A é < || (Rough machined | 04 4 Level I1
@ & || condition)
% B i f. MPI (In rough | AA0O8501 | AA085013 | 1.Transition radii linear & | Each Certificate
8 ‘g § machined 33 4 aligned defect level 01 casting
<ZC g'; condition ) 2. Non-linear defect level 2 | -do- -do-
— %?3 3. All rest level 2
= = 5 4. Planar defects after
¥ s repair by welding are not
% g i permissible
o33
3 .g g.Liquid AA08501 | Annexure | Defect level 01  of | Each head | Certificate
';:’ 2 || penetration  test | 31 D Annexure D. on zone
s 2 || (For heads AA085013 shown
£ S || delivered  with 1
S 2 || fully machined
g 2 condition)
gt
5 =
H
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COMP.FILE NAME

BA75020-06

Ref. Doc.

FOR ROUGH SURFACE

FOR MACHINING SURFACE

il PRODUCT STANDARD SpecNO:  BA75020
¥ PULVERISERS —
B”[l HYDERABAD :AGE N6 o:')zg
ANNEXURE B
— CUT OUT THICKNESS
N
SUPERFICIAL CUT-OUTS > A@\\\\
2 ZONE 100 &\\\\\
« N
MIT\EIR CUT-OUTS . ) \\\\\
\3\&\ ZONE EDS o @\\\ \\\ \\\
MAJOR CUT-OUTS 1[? FUANMINANNN
40 100 200 300 400 500
WALL WALL AREA (CM)
THICKNESS THICKNESS
M MM> ek \
2SO0 / 250 Py \
11
200} / 200 PRy >
;'ﬁ;:ffil"ff/ 2
150 7/ 150 Fr)
f c0% \\
100 1] X\é\\é\ 100 P- \
e 2\ Y
B P \\é\\ \
=0 / A\&\\ =0 / N
AR 7 AR
25 E RN 25 f/ A AN
15 5\ CR SO\
0 13510 20 30 0 36 10 16520 30 35
DEPTH <MM> DEPTH (MM)
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And Method of Inspection-
AA0850134 were ASTM

E-125 and Annexure-C of

ASTM E-125
in Annexure-A

respectively
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RECORD OF REVISIONS
REV. DATE REVISION DETAILS REVISED | APPROVED
NO
01 18.8.06 | Common clauses with AMAN SG
AA19511 deleted.
02 | 27.06.07 | For MPI ref.- AA0850133 AMAN SG
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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.
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v

Rough M/cd Carbon Steel Castin

|

BHEL:HERP,VARANASI

QUALITY PLAN

3=Vendor/Supplier

IR=Inspection Report

—_—
W Remarks T

g as per AA19511/09
(With UT, DP AND MPI| Test i ; i
Component/ Characteristic Checked Type/Method Extent Reference | Acceptance Format of
Operation of Check | of Check Documents “ Norm Record 2] w
Material i. Composition Chemical Analysis 1 Sample per melt AA19511/09 AA19511/09 T.C. 3 -
ii. Heat Treatment H.T.Chart ! 1 Sample per H.T.Batch AA19511/09 AA19511/09 HT Chart/ 3 -
iii. Mechanical Properties Mechanical Test 1 Sample per H.T.Batch AA19511/09 AA19511/09 T.G1 3 =
After rough i. Soundness of casting Ultrasonic test 100% BA75020/02 BA75020/02 T.C. 3 2
machining ! Annexure-A Annexure-A
ii. Surface defects D.P.Test 100% BA75020/02 BA75020/02 TE. 3 2
! Annexure-A Annexure-A
iii. Surface Cracks M.P.|.Test 100% BA75020/02 | BA75020/02 e g1 2
\ : o Annexure-A Annexure-A
. iv. Dimensions Measurement 10% by BHEL, 100% by Drawing Drawing Dimension 3 2
Vendor Report
Final Inspection | Cleanliness - Visual 100% e - I.R. 3 2
i Identification & Marking Punching Heat 100% - ---- I.R. 3 2
No.Inspector Seal 3
iii. Prevention (from rust) Visual 100% — - L.R. 3 2
RV/C&F/102 Rev.00 Approved by V.Kumar Legend P=Perform TC=Test Certificate
i i
12/12/2007 Signature & Date W W=Witness HT=Heat Tratment
1 of 1 BHEL V=Verify DR=Dimension Report
2=BHEL

) NNJ<

.

C

100% UT , MPI and DP
test to be witnessed by
BHEL / Nominated
Inspection Agency

P O L



