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FIRST ANGLE PROJECTION
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/ —— / TECHNICAL REQUIREMENTS : -
STRENGTHENING OF LEADING EDGE OF BLADE
SECTION BB SECTION CC Sis—e-/C B O M No S5 | Tvee oF probuCT
- —| o STEAM TURBINE
GRADE OF UNTOL.DIM 51T O e e
= —7 IBER! I T J SBLNEE )
NESSS S (PN ELEEE BHARAT HEAVY ELECTRICALS (7D [T Emnmn S
. WELDING 7C /LAA0621104 - :
GAS CUTTING - T3'AA0621141 RANIPUR, HARDWAR s
/ REV ALTERED 3 DATE ALTERED RE ATE DEPT STE ALE WEIGHT (KG) REF. TO ASSY. DRG ITEM |NO
) S : CODE 4011 G_@ NTS =
- IITLE :MACHINING OF LEADING EDGE |CARD| ~DPRAWING NO
2 & SOLDERING OF STELLITE STRIPS |CODE 32305032 .
g ON BLADES 27th & 31st STAGES SHEET NO. 01 |No. OF SHEETS 0

SIZE A3







FORM 01 .04-1

I "
500,706
PURC'IASE SPECTFICATION ) 0
- HEEP Purchase specification for BASED ON
) finished and Forged Blanks of |- - ,@
. B' H. E. LTD. HARDWAR BladES of Stegm Turbi ne . REVISION 1978
i MET ?- 60 SHEET NO. 1 I hEor. 14 .
ORDERING _SPITIFICATION
1,0 GENERAL
i.1 The present specification covers the technical renuirements

for Die forged Steam Turbine working and Guide Blades
in finished as well as in forged condition,

2,0 SUPPLY CONDITION

Zal The working and Guide blades -~re to be supplied in finally
heat treated conal tion,

2.2 The supplies are to he made eith=r in as forged eonnditiorn
with allowances for finish machining or in finally machines
condition as per the drawing dimensions, as per our require-
ments in the purchase order,

.

3.0 CLASSIFICATI'N, ST%EL GNADEZ, CATEGRI =S =7C .,

CO-ORDINATING
DEPTT.

I 5IGN & DATE

DUFLICATE
INVENTORY NO.

s Complete designation of steel, including grade ,category
of strength and the speclfication number shall he taken fronm
the respectiw;}&drj;éng of the bladeseior thediur‘pﬁig'noi?ifﬁ
supply.Alters Ky Can be acce fer dedeilis
SRELY - Aoter prace pied o ®
3.2 In accordance with the mechanical properties required,
the various blade forgings are characterised hy categoi-y of
strength, henceforth referred to as *‘'(C3*,

3.3 The various grades of steels for blades to be used for
attainingthe various categories of strength,CS, alongwith thae
detalled mechanical properties at room temperature shzall bhe
as per Table No.2itnlefs othorwige ﬁg‘ﬂ!ﬁd\c

2)
4.0 DESIGNATION

4,1 The designation of the material may be taken from the
respective drawings,

SUPERSEDES
INVENTORY NO,

SIGN & DATE

INVENTORY MNO,

4.2 For example, the designation I5Crit My 70 V35

Cg 55~0500,706
has got following interpretation,

©
4.241 15CrliMo70 V35 : Designation of steel as prr 15517627
- the chemical compositio: of w:eh
may be taken from Table No,1.

4.2.2 S 55 : Category of strength Cg¢
44,2.3 00500,706 : No, of the present specification,
5.0 TECHNICAL REQUIREMENTS 4
T Ev. 01 - ]
_ | 5. For Material of Blades : A [

(REAEFIRMED
D7, 16 -0f- 200
woRKED By .'ﬂ‘?"'.lgéaﬂfﬁ' R
CHECKED BY (1134 | ].A_ﬂ_' 9 d 2 S.!,T-i!'«ﬁE'V.‘-‘!’8-10'717_Z 15¢ v

b 4 c IR

- N _‘_\“_ - y 3
'_JE_ERVISED—ECiT&:ijEE! A~ M arprovED {1 | INFORCE FROM 1 fers(meEp -1 ]

STD, CONTROL| § I

E

P - T
B 00 L SR smgﬁ) | CHG.| NOS, ROCU. NO, SIGN. |IDATE

DRAWN | TRACED SIZE 11




SUPERCEDES THE OLD SHEET UNDER THE SA

SHEET NUMBER.

T

84,

SETSMET-7.

CHANGE ADVICE NO.

REVISION oJ ISHEET No. 2
5.1.1. The chemical composition of the steel shall be as per
Table No. luthlois B%yeed. Ofherwrae ~@
[5«1. 2, 'The steel Shall be manufactured in Electric furnace, it
shall thereafter be refined by Electroslag re-melting procesg
WlEvle3 1, ficient of 152"5_1:%9&111&1 be determined in accordance
T @ with method n Al re-A 8 value of co-
0 efficient should be greater t equal . 6.
&+1%3 5 6) e g i W -
Ss1e3s1
5.1.3.2
715.1. 4 The average Austenitic grain size shall be ASTN 5 to 8,when
checked as per ASTM Standard E 112,
5.1.5 For non-metallic inclusion testing, the test sample shall bel

FORM 01.04-2

PURCHASE SPECIFICATION FOR FINISHED AND 0.500.706
FORGED BLANKS OF BLADRS OF STEAM TURBINE :

taken on a longitudinal plane midway between the centre ana
surface of the material. The rating of the inclusion content
shall be based upon average length of the inclusion the
longest inclusion and the general background when tested as
. (., Per ASTM Standard E 45, the acceptance norms, as per plate
'-’:‘“‘“*"'Q? III ofithin series shail be as follows:-

SULPHL [ES ;"1_1 5 15 15 t§

! SIGN & DATE

DUPLICATE
INVEMTORY MO,

EUPERSEDES
INVENTORY NO.

SIGN & DATE

N e

5.1.5.4 MWMMW
_aho#o-lt-atu-tne-]d*&em ostats : ’ rS- o O case th%
total of three types of inclusions should exceed 2:-5@*;-5

§dé.
Sele 6t

(atigue strength of the material in hardened and temper
bont to the various categories of stre gth as per 1::511:\].3CL
No. 2 is™o be checked unger following test conditions.
5:1+6:1s1 Type of loadlng : Cantilever type.
15+1+56+12 No.of cycles 3pecifien should withst
5++6.1+3 Test RPM : 3000

7d without fracture: 10?.

the fatigue strength for
411 be 50% of UTS obtained and
show a value less than 45% of

S+3+6.1.4 The acceptable average values o
different grades of stedi
in any case no sample shall
UTs.,

S:1+7%1 Short duration mechahical properties
tests shall be carried out at various emperatures on

hardened and tefipered samples and the valyes shall conform
to Table No.
The averate rupture stress,l1% Creep Stress Valles as per

Table +4 shall be guaranteed by the supplier ai\l10,000hrs.
and 100,000 hrs. at temperatures glven in the aboveé\referred
taple either by conducting fresh tests or by actual tag
tas already avallable at Supplier's end for the same 3

i

workeo (NS YA/ ol | ] T T
| d |- sarswersie 750 78 |
!

| | |cHa.Inos.| pocu.no. A sien | DaTE |ome. | Nos.| bDocy. No. SIGN | DATE

5TD. CONTL.

DRAWN / TRACED SIZE 11
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FORM . 01 ,04-2

5.2

5.3.1

$5+242
Se2e3
54,2.3.1

542.3.2

$4243.3

DUPLICATE
INVENTORY NO.

| SIGN & DATE

SUPERSEDES
INVENTORY NO.

[
|

SIGN & DATE

INVENTORY NO.

5-2-4.1

54245

5.2.6

5.3
5.3.1

5'3.1.1

543,1,1,1

5.3.1.1.2

Purchase specification for Finished and 05004706
For®sd PBlanks of Rlades of Steam Turbine.

REVISION &f SHEET No. 3

For Blade  Forgings:

The forged blanks of blades shall correspond to drawings
prepared by BHEL Hardwar and agreed to with the supplier,
In case, the drawings supplied by BHEL Hardwar am are
those of finish blades, the forging allowances shall be
mutually agreed with the supplier.

The blade forgings shall be given final heat treatrent
which shall in¢l ude hardening with high tempering as per
the regimes #f the supplying plant,

The mechanical properties at room temperature of the hent
treated blanks on the longitudinal specimens shall corres-
pond to Table No.2.

Proof stress (§5.2),% Elongation(85),% Reduction in arealy
and charpy impact strength(an) are mandatory properties
U.T.S.(% ) and Hardness are for information only.

Hardness is not an acceptance characteristic, but serves
for checking the homogenity of heat treatment and selection
of blanks for mechanical testing.

If the thickness of the blank at the root portion is above
60 mm, 10% reduction is permiselble in the impact strength
values .

The visual inspection of forged blanks of blades shall not
reveal e¢racks, hair line cracks and other metallurgical
defects,which impair the quality of the blades. No surface
defeets are allowed,

In addition to visual examination, sach and every blank
shall be subjected to Maghaflux testing,

Scales shall be removed from the blanks of blades.

If necessary, the heat trdated blanks may be subjected to
hot or cold straightening with further tempering to
relieve the stresses. The temperature of heating before
Btraightening and of subsequent tempering shall be 50°C
below the temperature of tempeoring after hardening.

For rinished Blades.

In addition to therequirements mentioned in clause 5,2,

the finished blades shall fulfil following additional
conditions,

The dimensions and the tolerances of each and every
blade shall be che ¢cked with the help of templates to
ensure 1:- conformity to the respective drawing dimen-
ion A <\ be D 3 =
.bmh'::.wctn‘h&'m;n ‘.:‘I;‘E*L&.t_‘f_u’" fred b‘ AmeL
The dimensiohs of e blade profile at evrry section shall
be recorded in a proper proforma, and shall be despatched
alongwith the supplies. '

The t-nplat«cs. used for checking the profile of the finishe
blades shall be surrendered to BHrL Hardwar alongwith the
last consigmugat, ‘

mm(mg:c-ﬁw 2.23¢ !

DOCU. NO. siIGN DATE |CHG. | NOS. DOoCcuU. NO. !, SIGN

DA;;'E

SIZE 1M

Nt
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Purchase specification for Finished and 0%00,706
Forged Blanks of Blades of Steam Turbine,

REVISION & _{ SHEET No. 4

Eech and every blade shall be subjected to Magnaflux
testing for ensuring complete freedom from any surface
and sub surface defects,

Fach and every blade: shall ba aubjecf ed to vibration
test, The acceptance normg for the vibration characteristie

of separate blades shall be supplied at the time of placenent_

of the purchase order.

Tach and every blade shall be subjected to moment=-weighing
for the purpose of selection and pairing for fitting on
the turbine dise,

The two blades of a particular stage having their center
of grawity at the same place shall be paired together by
the -supplier and supplied in a packet.

The supplier shall find out the centre of gravity for each
and every blade together with its deviation from the
theoretical centre of gravity,

Each and every blade shall be ‘weighed in a commercial
balance of % 10 gms accuracy.

The allowable tolerance in wegight of each finished blade
may be taken from the respective drawing,

INSPECTION,TESTING AT SUPPLIFER*S PLANT

The blanks for blades/finished blades are inspected by
the Inspection Department of the gQupplier's plant on the
basis of the requirements of the present gpecification,

Blanks/finished blades are offered for Inspection in
batches. Batches consist.of blades of one drawing number,
of same melt and heat treated together,

The following is the basia of Inapection,

Chemical Composition,
Dimensions,
Hardness.
Mechanical properties,
Microstructure '
Magnaflux testing
Vibration tests in case of oanlyfinished blades,
Moment weipghing for finished blades only,
elght of finighed Elado- . '_~{§D

In addition to these, the Inspection pepartment of the
guppliervs plant sghall certify adherence of the mutually
agreed forging technological processes,

The chemical compogition shall be checked for each melt
in accordance with I8:288-59(0or any other equivalent
hational standard) and shall conform to rable No,1

Before using the billets,
100% checking by 3
clements, ULTRASONICTEST AS PER AROQSO1R QuaAaLITY Levee]T

these shall be subjected to ,ﬁj

Visual Inspection and Magnatflux testing is to be carried
out on each gnd e@very blank/finished blade .There shall
not be any surface defecty like cracks, hair line cracks,

N 5432
5.3.3
5'.3.4
5.3,4,1
5.3,4,2
5,3,5
5.3.5.1
6.0
6.1
w |
i
<
: 6.2
Z
4
M.‘_
S 6.3
ks 643,1
<= ade
g5 6.3,2
%5 6,3,3
z 6,3.4
— 6.3.5
ﬂg 6.3,6
oy 6.3.7
3 6,3,8
ES . »
gz 6,3.,9
as (:rﬁ+a*ﬂr
- 6.3. 11
"
=
o
4]
L
z
o
@
§
g 6.5
d o=
AP
£ o |Rev. o}
2 [wommEe o
T A |sTe. conTL. |pe
i =7 SNt

% 2 S - | |
o Il e A1 [SATSMERTEWI PR 15678 o

CHG.| NOs,| Docu. No. # siGN DATE |CHG.|NOS.| DOCU.NO. | siGN | DaTe

o SIZE 11
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Purchase specification for Finished and o 3 ]
Forged Blanks of Blades of Steam Turbine, REVISION O} ISHEET no.Q_E

0500,706

6.6
Co'z}md:ﬂ&aj.

6,7

€.7.1
€.7.2

~6v8
@/’

.3
S -, 0 In case of developmental order, the frequency of testing
would be mutually agreed wupon at the time of placewent
of the purchase order,
6,9 Following test pleces are cut out from each chosen blank,
6,.90,1 Out of working and guide blades under 500 mm length,
one specimen for tengsile test and two specimens for impact
w | test,
&
gf 6,9,2 Out of working and guide blades of above 500 mm length,
z one tensile and two impact test specimens are taken from
%, each end,
s | 8.,9.3 It is however permitted for blades(both working and guide]
pe where it 1snot possible to tzake ocut tensile and impact
§5 specimens fram one blank, to use two blanks of nearly same
gk hardness for the purpose of tensile and impact testin
%é Y nnuiuwi?4qyw&i. P s ot
z| 6,10 Tenslle teBt ig to be performed as per I5;1608 or any
! other equivalent national standard) on cylinderical speci=
09 men of gauge length lg=5 do where do is the diametcr of
§E the specimen and is equal to 10 mm,
£0
gE 6.10,1 In case of insufficlent dimensions of the blank, it is
02 permissible to use proportional cylinderical specimen of
Mt R do=5 mm,
i 6,11 Charpy impact strength ig to be determined as prr IS:1498-
w C)*”’*(Dr any other equivalent natianal standard) on 2 mm *y*
2 notch specimeng r=lmm).
L
z | 6,12 The microstructure studies are to be carried out on the
g] undistorted portion of the broken tensgile test specimen,
|
i 6,12,1 The details of the microstructure in hardened and tewp rad
condition shall be mutually agreed upon at the time of ple.
5 acement of the purchase order,
z i
z |
8 |Rev. @
2 I I .
2 |workee i IRadelajal € | 4 BAmCEICMIANCS 390 | |
* [ comiommt ] T 4 sviennlBAGs RanE | |1 R
1 4 CHG. NOS.| Docu. NO, S]G{ DATE CHG. | NOS. DOoCU. MO, I SIGMN DATE

\a.u'- ensusnd
Each blank/finished blade shall be thoroughly checktdAfor
the dimensions with the help of templatns and other
special measuring instruments.

fins & loose Bcales etc,

Each and every blank of blade shall be subjected to hardnesp

testing, minimum at two places at the two ends. The differe
in the diameter of impression in any blank shall not
exceed 0.1 mm for blank length upto 700 mm and 0,2 mm for
above 700 mm length, ~

Hardness testing is to be carried out as per 1S :1500a88 .
In case where allaswance for finish machining 1is less,

it ia allowed to determine hardness with 5 mm diameter
ball and 750 Kg load.

~“Fo—detetmine the mechanical properties—at—roomn—temparaturs,
atleast 28—of—blanke—are—takenfrom—eaech—batoh(but_net

nce

- DRAWN [TRACED ) SIZE 11




	31305027
	Model

	31305028
	Model

	31305031
	Model

	31305032
	Model

	32304017
	Model

	32305001
	Model

	32305002
	Model

	32305003
	Model

	32305004
	Model

	32305005
	Model

	32305006
	Model

	32305007
	Model

	32305008
	Model

	32305026 sh_1
	Model

	32305026 sh_2
	Model

	32305027 sh_1
	Model

	32305027 sh_2
	Model

	32305028 sh_1
	Model

	32305028 sh_2
	Model

	32305029 sh_1
	Model

	32305029 sh_2
	Model

	32305031 sh_1
	Model

	32305031 sh_2
	Model

	32305032
	Model
	Layout1

	spec 0500706

