FIRST ANGLE PROJECTION A>_|_| DIMENSIONS ARE IN mm v FORM DG 46 ( B )
20809—20901—0 15 14 13 12 | 11 _ 10 8 _ 7 _ 6 5 4 3 2 | 1
*ON_ONIMVYQ ALL OVER
@\mxomuq OTHERWISE STATED
730 90
M
w\vA
001 R
N
N /M\
| ©
7 | Y7 o
R L2
| /3 [ L
- v N
&
8 !
— S
®) o
4 _ & i
% _ L
] w | 5 SECTION C1-C1
8180 Y M
_
60 !
K
o 215 /_V_A_/ 215 ]
3 o _ 940 o m
9 0 ! ol 8L I o — 90 708
_ n Q © ©
0 o S| oo Ire) N
_ % n|w -
©
o | Q
3 | 2 j |
L v |
! n
_ -
_ - o
| 00e 3 J
VI 1 O —
z ! N o Bl N
3 3 _ :
ge _ \\ >
Ew
=¢ |
[
nS _ _——— Y Y Y - - _— - H
5 _ H / SECTION C2-C2
=y o ,
MM _ _ o :mw \\ f VIEW U
WM _ % / \_ SCALE 1:5
fo ! _ 90 676
_N_U N %) \ \ o ]
M_AM 1 7 R [} | /7 / J/ o,
= Q
3G | \ g0 |/ !
- * mm_ulmm ._u._N.A. [} | \ \\ \ ._@O
22K _ ;
(1)
PSS = 03 = ¢
L <C ! \—/}
¥ _ o
20, SECTION A—A _ ©
|
L55 _
o3t | | B
L8 _ _
[aY.4 | |
CBO _ _ a2 O
> ! -
< R S N S N L BE =
o | 3 s !
25 | | F
E0 8290 _ S
z> _ & | 180 | B _ ~ o
_.r% | 1
z _ & |
25 | R P " SECTION C3-C3
£2 _ | PRSERES
| | _ i
= _ ! C SECTION C—-C
_ ——-—
_ VIEW C
_ E
_ TECHNICAL REQUIREMENTS:—
_ l
! 1. CASTING TO BE SUPPLIED IN ROUGH MACHINED CONDITION. m;wm\yomm MARKED WITH 4\8
_ BE SUPPLIED WITH MACHINING ALLOWANCE OF 5+2mm. Z\n 4\u
215 _ 215 2. CASTING TO BE SUPPLIED AS PER ORDERING SPECIFICATION TDC—AUSC—ALLOY IN625M—001. [
_ 3. CASTING QUALITY CLASS :—
ol o _ D.P. LEVEL | (AS PER SPECIFICATION). D
m m _ o o R.T. LEVEL II (AS PER SPECIFICATION).
e _ -— m R 4, WALL THICKNESS NOT LESS THAN 90mm.
m _ ST 5. ALL UNSPECIFIED RADIl SHALL BE R5.
s _ 6. KXW AREA TO BE SUPPLIED WITH QUALITY CLASS D.P. LEVEL | AND R.T. LEVEL |
_ (AS PER SPECIFICATION) ]
| 7. == FLANGE SURFACE : THREADED HOLES SHALL BE MADE IN THIS SURFACE.
_ o _ (INFORMATION FOR THE CASTING SUPPLIER)
_ S " 8. IDENTIFICATION AT THE LOCATION MARKED WITH [N .
! - | ]
| R _ 9 TABLE 1 c
(aV]
_ / _ A T ITEM NO. | DESCRIPTION | NO.OF QUANTITY WT(t)
_ _ //\ 1 UPPER HALF 1 20.458
_ _ 2 LOWER HALF 1 23.453
_ —— & _ 3 CONNECTION 2 1.422 ]
_ XXX X !
_ 5 ! _
: <& | ! CASTING FOR CONNECTION W93310602028 1422 _OO
$180 3 FOR IP INNER CASING (L/H _ —
_ pow S _ 002 003 | Fob oy acwineo) (L/H) | | 0-10602-60902 —
! i CASTING FOR IP INNER W93310602010 NO\_.mm_ 00
! CASING MIDDLE PART (U/H — —
“ o | » 001 002 | ot WaehiNeD) (UM | | 0-10602-60902 — _
s CASTING FOR 1P INNER W93310602028 23453 00 B
1 CASING MIDDLE PART (L/H — —
m | 001 00T | B N esiD) (L/H) | |0-10602-60902 — _
r4 ! =)
z _ ! U QTY.| REMARKS  |ITEM DESCRIPTION | DRAWING NO. MATERIAL CODBAIL, | uNIT VEIGHT 2
m ! /__/ _ NO. VAR | MATERIALSPECN [C|S N
4 |
_ T
" 2715 140 OMS e/ S5 28ho0| o pRo | TYPE OF PRODUCT
Z 1085 | 940 AGRERD NAME SIGN DATE OR m_”_”_”m“>g _H_G”_.uw”mw”_”Z”m“
: VIEW OF CASING JOINT OF LOWER HALF CRADE OF UNTOL.DIv STE AN o/ o) M T SO IOET
’ — TTX _ |S-SARKAR| sd/—09.12.17| (7 NAME SIGN DATE
@ <”_””m“<<. O”_”ﬂ G”_.U”_.Um“”_.uw ”_.U.>”_.u~_.._”_ 7\_\00. N\Z_\N AA0230208 NCT |sJost [sd/—|os.12.17 (U ZTT) BHARAT HFAVY FLECTRICALS ITD. PR [ RAJPAL sd/— 28.11.17 zw\.>m_u
WELDING—A/B/Z /1 AA0621104 NCT JU.KUMAR |sd/—[08.12.17 Byl RANIPUR.  HARDWAR CHD | SUJEET |sd/— [28.11.17
GAS CUTTING—'T3’AA0621101 ' APPD| T.5.G. sd/— [09.12.17
REV |DATE | ALTERED REV |DATE | ALTERED Rev| DATE  |ALTERED RAJPAL sd/— | DEPT MTE SCALE WEIGHT (KG) REF. TO ASSY. DRG. _mmz_ Hm.z_ m_u
S CHECKED CHECKED 01 [12.01.18 |cHeckep SUJEET sd/— CODE 4300 m@ 1:10 SEE TABLE1 _ D
b SUPERSEDES THE OLD DRG. TTLE DRAWING NO
= UNDER THE SAME NO. : CARD .
& MTE—18—F0003 CASTING FOR 1P INNER| (10 _10602-60902 |-
2 CASING MIDDLE PART 7 22|23 24
16 15 14 13 12 11 10 8 7 6 (ROUGH MACHINED) SHEET No. 01 [No. OF SHEETS 02

AO SIZE




FIRST ANGLE PROJECTION (ALL DIMENSIONS ARE IN mm ) FORM DG 46 ( B )

COPYRIGHT AND CONFIDENTIAL
THE INFORMATION ON THIS DOCUMENT IS THE PROPERTY OF BHARAT HEAVY ELECTRICALS LIMITED.

IT_MUST NOT BE USED DIRECTLY OR INDIRECTLY IN ANY WAY DETERIMENTAL TO THE INTEREST OF THE COMPANY

REF.DRAWING No.

SIGN & DATE

INVENTORY No.

i 13 12 i 9 8 7 6 5 7 3 2 T
20609—20901—-0 15 _ [ 10 _ _ [
"ON ONIMVNA
ALL OVER
EXCEPT OTHERWISE STATED
M
/
- L
o
(0]
T} N
0 o
e}
, | A J
| » L \// | \ U L p
3 \
m N
| B /(u\\ - A J (U
— —— — —
L / N\ \ (L
//\\\ // 6«@ - \
™ <
1 i r | T b | 4 r
\ //“‘ Y A&
N
. — l//
\\ )
L]
_l_
L
VIEW B VIEW A
FRONT VIEW OF UPPER AND LOWER PART G
o 8300
140
o, | 501 &
lo
1
P
5
G
e —
SECTION P—P ,
l. m
Q,
Q
ey A% l 60 8410 \
$530
J ﬁv
1 X
| o 3
@ § N\
f _ Y 7 Ré63
VIEW P o D
o 8380
#9586
Rigg 940 _
%%0 N
530 SECTION G-G L
410 /
\\\
\\\
So- ~ 0
/\\\\\\ 5
L~ c
-
\\\
e 8530
~ 2410 L
i o) CASTING FOR CONNECTION
. \mwrw A:G o 002 003 | FOR IP INNER CASING (L/H) 0—-10602-60902 W93510602028 1422 _oo
SECTION N-—N e V © (ROUGH MACHINED) -
. . mﬁ,__ﬂe;qmw%nﬁﬁc m W93310602010 | [20458]00
B 001 002 | GASING MIDDLE P 0-10602—60902 — _
d CASTING FOR P INNER W93310602028 23453] 00 B
CASING MIDDLE PART (L/H _ —
///% o wwwm 001 001 |GASNG MIODLE PART (L/H) | | 0—10602-60902 — E
=)
QTY.| REMARKS |ITEM DESCRPTION ~ E|  DRAWING NO, MATERIALCODBAIL, | UNIT VEIGHT 2
600 Q. NO. VAR | MATERIALSPECN [C|5 N
1 ]
 ——
STATUS
SECTION A6-—A6 SHososhoon ™ | Soke | TYPE OF PRODUCT
>mwmumo NAME SIGN DATE OR m_.._”_”m“.Pz _”_”_.G.”_.uww”_”Z.”m“
GRADE OF UNTOLDIM STE |RAJAN | sd/—|08.12.17] NAME OF CUSTOMER/PROJECT
— TTX  |S.SARKAR| sd/—[09.12.17| (37 NAME SIGN DATE
M/CO—F/M/7 AN0230208 et iosm Tsd/=os.1a.17] fuapppem BHARAT HEAVY ELECTRICALS LTD. P [RAJPAL [sd/= [os.11.17n¢, of
WELDING—A/B/Z /] M0621104 T rkumaR [sd/—os.12.77| LdALLL RANIPUR, HARDWAR cHD |SUJEET [sd/— [28.11.17
GAS CUTTING—'T3’AA0621101 apPD[1.5.C._ [sd/—  [09.12.17
REV |DATE | ALTERED REV |DATE | ALTERED Revl DATE  |ALTERED RAJPAL sd/— | DEPT MTE SCALE WEIGHT (KG) REF. TO ASSY. DRG. _u_mz_ ﬂm.z_ m_u
CHECKED CHECKED 01 ]12.01.18 |cHECKED SUJEET sd/— CODE 4300 m@ 1:10 SEE TABLE1 _ A
SUPERSEDES THE OLD DRG. DRAWING NO
UNDER THE SAME NO. TTLE : CASTING FOR IP INNER|CARD 0 Homom. 60902 | -
MTE~18-F0003 CASING MIDDLE PART |CODE | Y™ - A
16 15 14 13 12 11 10 9 8 7 6 (ROUGH MACHINED) SHEET No.02  [No. OF SsHEETS 02

AO SIZE




TDC-AUSC-Alloy IN625M-001
Revision 02 Dated 12/01/2018

SPECIFICATION FOR ALLOY IN625M CASTINGS

1. GENERAL:

This specification governs the manufacture and quality requirements of castings of grade
Alloy IN625M. .

2. APPLICATION:
For steam turbine casings

3. COMPLIANCE WITH NATIONAL/INTERNATIONAL STANDARDS:
Based on ASTM A494/A494M-14 ( CW6MC)

4. CONDITION OF DELIVERY:
Casting shall be supplied in heat treated and rough machined condition to the dimensions
as per the ordering drawing.
The general tolerances of the casting shall be as per ISO 8062-3 Grade CT13
The surface condition shall meet the requirements of various non-destructive examinations

5. MANUFACTURING
5.1 GENERAL REQUIREMENTS
Before starting the production following to be submitted by manufacturer for BHEL review
and approval
- Manufacturing Plan detailing the manufacturing sequence for the casting.
- Sample location plan for approval
- The third party like Lloyds/TUV witnessed WPS/PQR for carrying out weld repair along with
welder qualification record.
5.2 MELTING PROCESS
The IN625M material shall be produced by electric arc furnace (EAF) followed by secondary
Argon Oxygen Decarburization (AOD) refinement route. Any other suitable melting process
shall be used only after approval of purchaser.
5.3 HEAT TREATMENT
The material shall be heated to 1175°C minimum, held for sufficient time to heat castings to
temperature, quench in water or rapid cooled by other means. Refer table 2 of ASTM A494.
The heat treatment temperature and time shall be recorded and the records shall be made

available to the inspection agency.
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TDC-AUSC-Alloy IN625M-001

Revision 02 Dated 12/01/2018

6. PROPERTIES AND TESTS (Also refer APPENDIX-I for test block details)

6.1 CHEMICAL COMPOSITION: Heat Analysis in weight%

The chemical analysis shall be made from a representative sample taken during the pouring
of the master heat. The chemical composition shall comply with the requirements given in

table below:

Element C Mn Si P S Mo Fe
Weight% <0.05 0.2-0.5 0.2-0.4 <0.01 <0.01 8.0-10.0 <35
Element Cr Nb +Ta Al Ti Al +Ti Ni
Weight % | 20.0-23.0 | 3.15-3.60 | 0.10-0.35 | 0.10-0.35 | 0.20-0.70 Balance

Elements such as Cu, W, Co and V shall be reported for information purpose only.

6.2 MECHANICAL PROPERTIES

6.2.1 Tensile test (at room temperature) shall be carried out in accordance with test method

ASTM E8 or equivalent National/International standard. Test results shall conform to the
following specified requirements:

0.2% Yield Strength: >275/mm?
Ultimate Tensile Strength: > 485N/mm?
Elongation: (L=5D): 225%
Reduction in Area: 2 40%

Charpy V impact test shall be carried out and results to be reported for information only.
6.2.2 Hot tensile test shall be carried out at 550°C, 600°C, 650°C, 700°C and 725°C.

0.2% Yield strength, UTS results at each of above temperature shall be reported
for information only. '

Reduction of area: at 700°C, % RA shall be 2 30%.
All other temperatures, % RA to be reported for Information only.

6.3 Non-Destructive Examination

Non-destructive examination and acceptance criteria in the delivery condition shall be as
follows:

6.3.1 Visual Examination

Each casting shall be visually examined in accordance with ASTM A802. The acceptance
criteria shall be Level 2.

6.3.2 Liquid penetrant examination

Each casting shall be inspected 100 % on all accessible surfaces as per ASTM E165 OR
ASME Sec V Article 6.  Acceptance shall be as per ASME VIl Div. 1, Appendix.7

No cracks or tears allowed. /
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TDC-AUSC-Alloy IN625M-001

"~ Revision 02 Dated 12/01/2018

6.3.3 Radiography Examination:
100% Radiographic examination shall be performed as per ASTM E94. The acceptance
shall be as per ASME VI Div. 1, Appendix 7.
6.4 REPAIR BY WELDING
Repairs, if any, shall be made in accordance with ASTM A 494. The supplier shall indicate
the normal practice followed for minor and major repairs, with or without post weld heat
treatment. Major repairs are defined as per clause 11.2 of ASTM A494.

Defectogram along with photographs of the excavated defects shall be sent to BHEL for
approval before weld repair.

Any repair welding shall be done as per approved WPS/PQR and qualified welders. The
WPS/PQR shall be witnessed by third party like Lloyds / TUV and agreed by BHEL.
NDE of repair weld areas shall be carried out with the same technique and acceptance as

that which disclosed the defect, with the exception that in all cases Liquid penetrant
examination shall be required.
Actual repair procedure shall be recorded and reported.

Unacceptable indications repaired by means other than welding shall meet the minimum
thickness requirements and shall be blended smoothly into the surrounding area. Such
repairs shall undergo liquid penetrant inspection.

7 QUALITY
The castings shall not be peened, plugged, or impregnated to stop leaks. Internal chills and
chaplets may be used in the manufacture of castings. However, the chills, chaplets and
affected cast material must be completely removed. ’

8 MARKING
The supplier shall mark each casting with identification number on the location shown in

drawing along with supplier’s emblem.

9 DOCUMENTATION:

Prior to delivery of the casting, an inspection certificate 3.1 in accordance with EN 10204:2005
in English language is to be provided.The test certificates shall bear the following information:

Purchaser’s Reference:

a) Identification number
b) Drawing number

c) Specification number

d) Purchase Order No. XT/V

.
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TDC-AUSC-Alloy IN625M-001

Revision 02 Dated 12/01/2018

Supplier’s Reference:

a) Name of supplier

b) Material designation

c) Melt Number & melting process

d) Details of heat treatment- heating and cooling rate, actual time and temperature
sequence, soaking time, method of cooling /cooling conditions.

Test Results:

a) Melt analysis & check analysis along with tramp elements.

b) Mechanical test results

c) Liquid Penetrant test reports

d) RT test reports

e) Approved defectogram and Non Destructive Examination reports of repaired areas

e) Dimensional data sheet about the dimensional inspection.

- 10 CLEARANCE FOR DELIVERY:
The entire results of test performed are deciding factors for the clearance of the delivery. The
purchaser shall evaluate the total results with respect to intended operational requirements
for the casting and judge accordingly the permissibility of deviations (if any) of the properties
of the piece required.
The clearance does not relieve the manufacturer from the responsibility for hidden
impermissible defects, which may be found later on.

11 DEVIATIONS:
Deviations from this Purchase Specification (if any), which may arise during manufacturing,
shall be submitted to the purchaser in writing giving full details of the deviations. Acceptance
of concession request will be at the sole discretion of the purchaser

12 PACKING & DISPATCH:

Before dispatch, the casting shall be suitably packed to prevent corrosion and damage during
transit.

Each casting shall be covered with polythene sheets and waterproof paper and then packed
in a sea-worthy export wooden crate. Shipment of castings shall be done after conducting all
tests as mentioned above in the presence of purchaser’s authorized representative and after
all the test reports are scrutinized by the purchaser and accepted.

—
Az~
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TDC-AUSC-Alloy IN625M-001

‘Revision 02 Dated 12/01/2018

APPENDIX -I
PROPERTIES AND TESTS
The mechanical properties shall be determined in the as-delivered condition on cast-on test
keel block samples. The keel block shall have effective dimensions of at least 70X100X250
mm after removal from casting. The keel block shall be attached to casting with the
70mmX250mm face. Any filter between the casting and the test block is not permitted.

The cast-on test samples must not be cut from the castings until after completion of heat
treatment cycle. Flame cutting/cutting between cast-on samples before heat treatment is
not permitted. Prior to separation from the casing, these samples must be identified by the
authorized inspector with proper marking. Separate heat treatment of the cast-on samples
is not permitted.

The specimens for the determination of the mechanical properties shall be taken from the
test samples as near as possible to the cutting face.

Supplier shall cast at least 4 test coupons, 2 for internal testing and third party witness
testing and 2 samples to be send to BHEL along with the casting.

The mechanical testing shall be performed on two cast-on test coupons. These 2 test
coupons shall be diagonally as far apart as possible.

NOTE: Before start of manufacturing, supplier to submit sample location plan to BHEL for

approval
/
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