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Vibration Test

The procedure for carrying out the vibration test shall be
decided mutually at the time of the placement of purchase
order,

The supplier shall however furnish the procedure and the
details of equipment already available at hie command at
the time of quotation,

Moment Weighing,

The procedure for carrying out the Moment weighing ashall
be mutually decided at the time of placement of the
purchase order,

The supplier shall however furnish the detailed proecadure
and equipment available at his command for carrying out
this test at the time of quotation,

The finished blades shall he welghed separately in 3
commercial balance of *+ 10 gm, accuracy.

RETESTING

If the results of mechanical testing and microstructure

are found unsatisfactory, retesting should be performed

on double number of specimens which gave unsatis factory

results, Incase of unsatisfactory results shown by even ang

of the specimen of retesting, re-heat treatment is allowed,

after which the batch must be woaepied as new batch.
@J_co'ncide’u.d_

Number of total heat treatment shall not exceed two,

However repeat tempe ring is not conglidered as repeat hezt

treatment,
’ e

PRESENCE OF BHEL's REPR YSENTATIVES .
For Indian suppliers,

The representative of the inspection department of M/s BHFL
Hardwar shall have free entry at all times while the work on
contract are being carried out, All reasonable facilities
shall be provided to the representative including labour

to satisfy himself that the blanks/finished blades are made
to these specifications. The supplier shall provide

and prepars Necessary test specimens and supply the labour
and appliances for such testing as may be carried out in
his premises, Falling facilities at his own works for
carrying out prescribed tests, the supplier shall make the
Necessary arrangements for carrying out the prescribed tests
by mutually agreable testing agency.

The tests are to be carried out in Presence of the - -~ =

representative of M/s BHYL Hardwar, R &

The supplier shall inform the purchasgse department of M/g
BHEL Hardwar at least 15 days before the presumed testing
with a copy of the letter to the inspection department of
M/s B H,E.1,. Hardwar.
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| 0500,706
Purchase specification for Finished and = -
Forged Blanks of Blades of Steam Turbine, |R5wmoN |§HEETNQ;?8
- ’ ————————— e ———————— - - - - .
8.1.4 The test bars must be marked in such a manner that the
' inspection marks are visible whenever,necessary, the
repunching is done in presence of the representative of
M/S B.H E.1.. Hardwar,
8,2 FOR OVERSEAS SUPPLIERS _
8.2,1 Normal testing:;the normal test certificate shall be approved
bYBHEL or by the testing authorities, duly appointed by M/s BH=®L

1
i1
i

QEV"\ 0‘ l

WORKED . 4

Hardwar for purpose,who will be present during testing, the
name of the authorised agency shall be intimated after
placing the order.

In case any special discussibns are to be held in connection
with the various clauses of these specifications, the
information may be sent directly to M/g B .H.E=,I,., India,
udidge intimation to the authorised testing agency, sufficient
in pdvance so0 that the arrangements are made to depute the
technical representative to suppliert*s works for study

and actions,

TESTS AT BHEL HARDWAR

M/s BHEL Hardwar reserves the right of rechecking partially
or wholly the blanks/finished blades in accordance with the
requirements of the prement specifications. In case of
unsatisfactory results of testing, the whole batch shall

be rejecteda,

In case of supply of forged blanks of the blades, after
final machining each and every blade is=s subjected to
Magnaflux testing, In case hair line cracks are found on
any one of the blade, the same shall be reJected and the
supplying plpont shall have to replace it free of coat, after
receiving such notice fram BA=l. Hardwar,

INDEPENDENT TEST

In case of dispute about the compliance of the material with
regard to the composition of the test Tequirements of these
specificationa, BHEL Hardwar and sipplier shallhave the
right to have tests conductead by mutually accepted testing
authority, The resilts obtained by the independent testing]
authority shall be acceptable as final,

If the material does neot comply with thme specifications
the cost of the independent testing shall be horne by the
supplier,if the material canpggu with these specifications
the cost shall be borme by M/s BHEL Hardwar.

IN ND ION

Each forged Blank shall be warked/stamped for

1) Drawing no,

1) Forging No,

1) Hoat No,

v) Batch No,

v) The stamp of the ing

pection Neptt, of the supplierts
plant. a

Marking shall be encircled with paint,
FEach finished blade shall be marked at the end of the
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PURCHASE SPRCIFICATION FOR FINISHED AND
FORGED BLANKS OF BLADES OF STEAMTURBINZ

- 0500.706
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root portion for

(1)
(i1)
(1i1)

Grade of Steel
Drawlng No. .
Forging No. or the sarigl No.

gertificgtes

Detalled certificates shall accompany each batch of accepted
blanks/finishea blades having the following aetails. The
certificates should also comply with the requirements of
Clause 6.12.2.

Lrawlng No.

Grade of Steel

Batch No. ana Melt No.
Chemical composition

Grain size measurement report.
Inclusion rating report.

©

graces—as—per Table No.—3-&-4,
Mechanlcal properties at room temperature.
Report on Microstructure studies.

Dimensional eprt. -
Magnaflux testing.
Vibration test report for finished blaaes only,

Moment welghing for finished blades only.

11.3.1.16 Weight of ea®h finished blade.
wl 111.3.1.17 Quantity and weight.
g 11.3.1.18 Details of Heat-treatment regimes being followed.
ss 11.3.1.19 No. of the present specification,
z 11.,3.1.20 Name of the supplier of raw-material along with his
B original certificates. . >
g/ |11e3.1.21 The details of forging Technological process being adopte'ﬁ
34 for manufacturing. L TEMP P ROP asp:_a.@
;5{ “M.3.1.22. ue PARTY SHOULD FURNISH GUARNTEE CERTIRICAT FoR MIGR TEMP PRoP. A5 BE
st|  |11.3.2 The certificates must be signed by the Chief of Inspection
agi Department/Chief Metallurgist of the Supplier's Plant.
5| 120 PACKAGING & TRANSPORT. '
UZ
Bx el The blades shall be properly packed in boxes for trans-
:2! portation.
"I 2s1.1 The packages must be strong enough and should be provided
Vo with steel shmps straps or wooden stiffners, to withstand
; the hazard of loading ana unloading at sea port, transport
£ through sea and land and handling by Railways/Road transport}
o :
i n2.1.2 The size of the package should be small for easy handling
mg' preferably about 1.5m x 1.5 m x 1.0 m.
2.2 The finished blaaes are palred and packea together on the
— basls of thelr moment weights and should be protected from
g corrosion by waz-coating and packed in thermocoal for
g ! proper storage at our plant.
= s
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12.3 The Dblaaesshould be fully packed without givinz room for
movement and chances of striking each other. The package
should be suitably compartmentalised to avoid any damage.
Preferably the blade shall be packed in smaller boxes
which may be put in bigzer boxes.

13.0 E VT 4 N

13.1 For any ueviation from these specifications prior approval
must be obtained from BHEL, HARLWAR.

14.0 REJ BCTION

14.1 . BHEL, Hardwar reserves the right to reject the blank/
finishea blaue not founu in conformity with these
specifications.

14.2 Material that shows injurious defects while being

finished/assemblea at BHEL, Harawar, will be rejected
and tne supplier shall be notified. After receipt of
such a notice, arrangements must be mawe by the
supplier to replace the material free of cost on
priority. .
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* | Purchase Specificalions for Fimshed & Forged 0500706,
E»lunks of Blades of OSleam Turbine. P — P—"
B - Table No. 1 «*
CHEMICAL. __ COMPOSITION
% of attoying efements % Iwmpurilies.
Grade Not more ihan.
of C Si Mn | Cr | NI Mo v Nb
Steeck. Cu S P
0-09 12:0
12013 |lo |L06|K06|7 (06| - - | = o045 0-020
0.15 14-0
y/ .
_2OCr13 aff <06 |so6|! %00 &06 — | - - | = |oo5]|0.020
0.24 14-0
15¢r 1Mo | _ 0.6 |0.25
vas | de |$06|s07| G006 |10 | — |03 |oas|0020
019 i®5 0-8 |0-40
l'a_.i i
2. WUBCriiMot . . . -2 2
y 06 | 10005 |0.8 |0 0
s |meav3o (%7 1 <os| to |to | o | do | o | to | - |ooss|o.020
| Nb35 |21 10 115 |20 | 11 [ 0.4 | pg5
ud
=%
§z|  HOCr 16 Ni14 0.06 0|25\ 20 09
Mo23NbIY| 10 (SO0-8(<1.0 ’f; o | lo | — o | 03 |0-020| 0-025
2 0.72 170 145 | 25 13 :
r
§§ C-20 (217 | 017 | o35 025 |o.25 | - —_ [@-25130.03 | 003~
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MECHANICAL  PROPERTIES AT ROOM TEMP
CATEGORY
GRADE OF o stpencid MECHANICAL ~ PROPERTIES HARDNESS
STEEL [ WELD ULTIMATE |LELONG- \L.RED. IN |IMPACT BRINELL |DIA.OF
im?;;ngz 67%%5 ATION. AREA  |STRENGTH,, |HARDNESS|INDENTA-
¢S %—éf-z Kgfjmmz| 85 h Kg:{f‘inzf M hé TIO!T\E m
197—-14-3-
2450 2630 2001 > 60- 8-0
12Cr13 CS 45 | 2 P 0 00 |7 229 |40
50-0 — _ ' . | 207- |42-
) CS 50 550 2700 | 2/80|> 600 | 270 244 3.9
0Cr13 58-0— o ' ‘ 229=14-0-
CS 60 79.0 2770 | 2150 | 7 500 | 260 268 |37
) - 17—\ 4.1~
¥ [e] .
A) - o .8 -
0V3s | cS70 373{;3 2830 | 7130 | 2400 | 2 4.0 ég‘} ";_6
g €0-0 _ 235 - |3.95-
i | s8crimor| €60 | 720 |Z770 | 2140 |2 500 | 360 | Lo |
2 || NigQ V30
i e
50 || tocrssmua 180- 145~
3';5 Mo23Nb11 CS22 (7220|2560 )| 2400|2500 | >»i120 143 5.0
29 )
Eg C-20 Cs 2o Z20.0|>40.0 |> 26 7755 | % 60 |lil—156 |5.6-48
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SHORT _DURATION _MECHANICAL _PROPERTIES
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TABLE No. 3. ..

HEAT-TREATMENT '
TEMPERATURE MECHANICAL PROPERTIES
STEEL GRADE |(FOR REFERENCE WELO  |ULTIMATE |T.ELONGAT- |1, RED.  |IMPACT
onLy) 0 STRENGTH (TENSILE | 10M. N |STREN
c Kef |mm® |STRENGTH | §5 AREA. |TH.
52 |k fmm? N
HARDEN AT 20C  |55-67 |74 -77 [17- 20 | 66 |15-17
1080 ~
1100°C N 400°c |47-49 | s58-60 (15 -17 |68-66 |19-31
AR, TEMPER -
AT 7207 - 500C |42-43 |51-52 |(21-22 |és-70 | 24
740°C For -
BHRS. FOR 550 C |44-45 | 54 16 6567 20
15Cr1tMo 70 CS55 -
v 35. 600°C | 415 | 45 20 78-79 |21-22
HARDEN AT 20°C |69-80 |85-92 |15-17 |55-56|5-8
1080 - 1100 - —
N AR 400C |64-66 |75-77 (13-14 |57-60]| 14
£70 -680T | S00°C |53-54 | 59 18 €9 | 15-18
FOR 5 HRS.

FOR 550C |53-56 |59-62 |14 -15 |64-65 |13-14
| CS 70

600°C 51 54 17 - 18 75 | 1418

HARDEN AT 20°¢C 57 73-78 |16-23 |61-66 |11-19

1100-1140°C
W AR

TEMPER AT l
400°C | 53 62 18 74 l

I8Cr 1Mo 1

DUPLICATE
INVENTORY NO I SIGN & DATE
]

: TEMPER " 560C |475 | 50 | 205 | s -
|||\ MEOV3I0  \ar 750 rog
68 No3s. | For soms | 5507 | 43 (445 | 175 | 85 | -
& FOR
EE HB 223-229. 600"0 365 38 19.5 87 -
F
- HARDEN AT 200{" 5-29 | 56- 30 - _ )
oo 25-2 6-65 (30-48 |35-54 |10-12
u IV AIR D . _
< . TEMPER/ AGE, A00C |47 -19 |48-53 |30-33 | 28-50 |8-14
of |fOCrI6NCI4 | ar 750% ror o
§ Mo23 Nb11. |g0-12 wps. 300C |16-18 |47-52 |31-35 |33-46 |10-20
’ FOR °
550¢C |15-47 |45-50 |31-33 - -
cS 22 3f-46 | 8- 16
S 600C |15~17 |43-48 (29-34 |34-46 |9-17
:
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HIGH _TEMPERATURE PROPERTIES Table No. 4 N
Test Rublure Stress Stress res_uuing in
Grade ©Of Tewmperalure Kg./Mmw> an elongalionojiy, by
S’teeE °c Creep in YQ'W -
10,000Hvs. [100000Hrs[10000HYS. {00000 WY,
550C 16-0-21.0 | 13-0-160 . 9.0
15Cr 11Mo70V3S!
600°C 97 _ _ 4.0 -5-0
535°C —_ 20-0 —_ 14-0
—|18CriMot N 80| 550 —  |{ro-180| _ 12-0
3 V30 Nb 35
] 600 — Z8 —_ 7-0
550% 260 210 —  |lico-180
s 600° 200 150 |145-17.0 | 9.0-120
i [ocri6 Ni14Mo23
nb1t | 650° 13-0 95 |105-125 | 5.0-10
R
1 700Cc | 60-75 [35-50 | 60 2.2
[*] i ;}ﬁf“é’b%
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