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¢ STEEL CASTING WITHOUT IDENTIFICATION NUMBER
&= (GS-45)
2 e
38 Based on TLV 9057 01 05/2001
5 E 1.0 SCOPE OF APPLICATION
%‘ E The specification governs the quality of castings of steel grade GS-45.
L 2.0 APPLICABLE REFERENCE DOCUMENTS
o 5 é EN 10213, SEW 110, EN 287, HW 0960830 (PA 11.60), HW 0980829 (PA 11.61), DIN 1681,
= g g DIN 1683 part 1, EN 1370, BNIF 359-01, MSS SP-55, EN 10204,
B o g
é é § Equivalent standards with prior permission are acceptable.
& 33
Z ;;{ § 3.0 CONDITION OF DELIVERY
bl &
;% ¢ The casting shall be supplied in the heat-treated and machined condition as per ordering
= iz drawings.
$ii| 40  DIMENSION & TOLERANCES
~oEE
= 3
8 E | 441 Castings shall be supplied as per the drawing accompanying the order. The supplier shall guaran-
22 tee before the dispaich about the compliance of dimensions and shall certify the fulfillment of this
5 requirement in acceptance test certificate.
£ gl 42 Tolerances: General tolerance as per DIN1683 Part-1, accuracy degree GTB19 is applicable. Any
g & deviations are to be stated in the order documents.
&
E E £| 50 GENERAL REQUIREMENTS
E v Before starting the production the manufacturer shall check the ordering drawing with respect to
% E casting and inspection specific design.
EE
% Ep Before starting the production the manufacturer shall submit the following documentation to the
L E purchaser. @
£ T e
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. - A procedure qualification reports on an appropriate welding according to SEW 110, or an
& 2 equivalent standard;
e g
E 7 - List of qualified welders according to EN 287 or other equivalent standard.
® g
- 6.0 MANUFACTURING
¥
E‘ E 6.1 General
5 Manufacturing as per EN 10213

Chaplets and inner iron chills are not allowed.
6.2  Heat Treatment
A normalizing heat treatment is to be given; holding time corresponding to the wall thickness.
After rough machining in the foundry, stress-relieving treaiment is necessary before delivery of the
casting. The stress relieving shall be carried out at 650°C. The cooling rate for the stress relieving

should be <30°C/hr down to < 300°C.

The stress relieving after rough machining can be dropped, if production welding followed by stress
relieving is carried out after rough machining.

6.3 Welding

Welding as per approved WPS and PQR shall be performed only on guenched and tempered
castings. Design welds are allowed only after permission from BHEL.
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The welding filler materials shall be covered electrodes E 4 2 5 B 4 2 H5 according to EN 499 or
E 7018-1 H4 R according to AWS A5.1-91,

The use of other welding filler material is only allowed after prior agreement with the purchaser.
Area to be welded shall be ground down to the flawless base metal and design welds shall be
prepared accordingly. This shall be checked by surface crack inspection. In this case quality level S1
according to HW 0980829 (Based on PA 11.61) shall be achieved.

The excavations ready for welding with a length 2150 mm or with a depth 240% of the wall
thickness or 225 mm shall be documented by a sketch or a photograph noting the appropriate
positions and dimensions so that their traceability is assured.

Production welds without post weld heat treatment are not acceptable.

On each casting, weld hardness shall be checked random wise and documented accordingly.
Values of max. 320 HV, are allowed.
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E oo 7.0 PROPERTIES AND TESTS
E E \&\ 7.1 Chemical Composition
3 \3; ) P
R
4 SN Heat analysis in weight % shall be as follows:
o
E g a LD i
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7.2 Mechanical Properties

The mechanical properties of each casting shall be determined in the delivery condition. The
following properties shall be achieved at room temperature:

0.2% PS > 230 N/mm?

UTsS > 450 N/mm?2
%El (I=56d) =>22%

%Ra z231%
Impact 2274

* Average of 3 Charpy-V-notch specimens, where the smallest value shall be at least 21 J.

The mechanical properties shall be determined on one separately cast test sample or on one
attached test sample for each heat and heat treatment load. The size of the test sample shall be
selected as appropriate to the thickness of the actual castings and the extent of testing. After
casting, heat number shall be stamped on the test sample. It must be ensured that the test sample
be included with castings from the same heat during each subsequent heat treatment

73 Outer and innsr Quaiity / NDT

7.3.1  General

The basis of NDT are HW 0980830 (PA 11.60), HW 0980829 (PA 11.61).

The surfaces of the castings shall be clean and allow for visual inspection as per MSS SP-55. [
NDT is performed, the surfaces shall be fit for testing e.g. ground. The requirements are
according to EN 1370, min. 351 (at blast surface) or 352 (at ground surface) as per the French
standard BNIF 359-01.

7.3.2  Scope of Inspection
Following NDT shall be performed in delivery condition. RT can be performed before stress
relieving:
a) Visual inspection of alt external and internal surfaces.
b) MPI of all surfaces as per HW 0980829 (HW 11.61); DPT may be performed where MPI is
not possible.
c) UT of all the welded areas according to HW 0980830 (PA 11.60)
7.3.3  Criteria for Registration and Decision
. a} Visual Inspection: Criteria of standard MSS SP-55 shall be applied.
b) -MPI/DPT: Irrespective of the standard specified on the drawing accompanying the order, the
criteria of HW 0980829 (PA 11.61) is valid in any case. Regarding the severity levels, the values
of the respective order drawing are v
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i % ¢) UT: Irrespective of the standard specified on the drawing accompanying the order, the criteria of
& E HW 0980830 (PA 11.60) is valid in any case. Regarding the severity levels, the values of the
£ g respective order drawing are valid.
©
; - 8.0 MARKING
2k
)2 The Supplier's identification no., drawing no. and the material designation GS-45 are to be
"E g punched on the casting at the position specified in the order drawing.
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9.0 TEST CERTIFICATES

Unless otherwise specified, the supplier shall fumish 4 copies of test certificate 3.1B according to
EN 10204 to BHEL prior to, but in no case later than the delivery of the casting. The test
certificate shall contain the following:

a. Heat no. and order no. on every page

b. Material designation

¢. Name and drawing no. of the casting

d. Heat no., heat analysis and meiting method.

e. Information about the size of separately cast test sample or the attached sample.
{. Mechanical test result including hardness test. All individual values shall be reported.
g. Complete information on all heat treatments performed in the reai order

h. photos or sketches with all areas prepared for welding

i. Weld report with the information of the PQR, the welders and the used electrodes.
j- NDT report

k. Dimension report.

i. Report of any other test specially agreed.

10.0 DEVIATIONS

Any deviation from this delivery specification has to be reported to BHEL immediately using
Performa PU-25 supplied with the order. Any deviation is generally accepted only if this has been
approved by BHEL in a written form.

11.0 CLEARANCE FOR DELIVERY

The clearance for dispatch is based on the total results of all tests performed considering the
service stresses of the component. BHEL has the right to accept deviations of the specified
values, if it is shown by individual judgment that the service properties are not reduced.

The clearance does not release the manufacturer from the responsibility for hidden defects that
are detected at later stage of manufacturing.
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12.0 PACKING -

The casting shall be suitably packed in a condition to withstand for an indefinite time exposure
to all climatic conditions without developing any external and internal defects. The casting shall
be properly protected from damage during transporiation. Supplier may use anti-corrosive
paint HE 1707 (produced by Central Insulation Technology, BHEL Bhopal) or Petrolatum
{(produced by Bharat Petroleum). The overseas supplier may use Tectyle 506 produced by M/s

e A W | s v e
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