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Studies on Relation between Thermal
Absorption and Heat Treatment of
the Material for Turbine Rotors.

(Studies on type A deflection revealed
during heat indication tests of turbine— I )

Dr. Hideo Suimopa and Hivoshi Yosuipa
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Fig. . Equipment for thermal absorption test.
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Table 1. Relations between hardness,
roughness of machined surface
and tempering temperature

Quench- . Hard- | Rough-
ing Tempering _|ness Hv nessHpax
_ o 500° x 20h A.C. 496 2°6
Cr- o 1000%C 15500 # 498 2'8
600° X 7 416 3*0
L ~ 650° X v 341 36
steel- | UM 7000 7 251 5°0
. o (500°X20hA.C.| 406 24
Ni-Mo | 1000°C Is500% 7 405 22
600° X 4 . 349 37
650° X 4 291 40
steel | O0.Q. |7900% 223 4:0
450° % 20h A.C. 282 2°0
Carbon 880?% Xlzano % i 540 5ea
- 1550° X 4 221 30
} 600° X 4 198 3*8
steel | 0.-Q. g0 # 156 4+0
Table 2. Relations between hardness,
roughness of machined surface
and tempering time. A
Quench- . - Hard- | Rough-
ing Tempering | ;o Hy nessHyox
: 650°%x5 hA.C. 410 14
Cr-Mo | 1000°C |[650°% 10h 7 360 14
-V x1h |650°X30h 7 345 18
- |650°%X50h # 326 22
steel . 0.Q. |650°%x70h 7 305 26
- 650°X 100h # 298 '2°8
" 1650°%x 5 hA.C. 327 2°1
Ni-Mo | 1000°C [650° X 10h # 305 2°0
-~V x1h |650°X30h # 287 2°4
650° X 50h ¥ 262 2°4
steel 0.Q. [650°X70h ¥ 251 28
650° X lQOh 4 230 4°0
§—90
KN
]
i%—sa

b

= |

5

8 ‘

8-60 —

?‘3 o—o0 bz-Mo-V szeel| .

S s—o Ni-Mo-V steel

§-50—><--—x Carbon steel >———

K

. § 3z

Wy .

450 500 550 600 650 700

7é/ﬂper£ny temperature (C)

Fig. 2. Relations between temperature difference
from that of the standard test piece and
tempering temperature.

RE P LORICAET S BEEZ BlEL, D DK
Fig.2 ’Cabé
BREPEHLT Tf\zmi‘FpEOD DTH5.

( 1) Cr-Mo-V §f, Ni-Mo-V §, KFE#, fid
EREEOHVE, ZOmIEEHrd, To~n—rftk
T L 2E LS, KVlEEL 85 »PoEk
BRIRE OE VTR L OFRINA R .

(2) Cr-Mo-V 4§, Ni-Mo-V $D{Mhd —ELR
JEETR, FOBRRBHOEVE, BIREK2L, TO
NV EEIIIT I LR U H %, DRI
REFOEVINTERZ OB R .

(3) MEECERL CNIEOREMISRELY,
COEEASPRENICEEY 52 5. £ AHTHR—MR
BCIHE X ICSITHA L THBIRASZED, HEIDEWE
BomMLEEERIN S EL /5.

(4) BEREECAT BTN OBREN, }:‘s‘z?’rsflﬁ]#

£3Kk%<, Cr-Mo-V #, Ni-Mo-V fROJET/HE<

5. .

(3) H{E X 380~400°C & TIIABR N/ ZEEICK
TS 5 BRI X b IEERRE O BEERE
L, -380~400°C %z % & % OFEE T RFEICHILE
AR S, EERBH & ORMOREESERT S

V. & =
EEoMmBEHIRROGEEEE L, BRBEEE 0L
hfﬁ#kb@ﬁ%#%é Finb LERBAIERER A
T, Fﬁ?z@f?&%%ﬂlﬁb, 15mm [EXDORBFE A~

/
‘e
7 .
4
80 ,'
% .
s\ | , ¥ ,I,
/
3 /] ’1 .
/
“n ‘I
= 60 a
S .
3 ’,
3 4
Y s
s /2
Fﬁ 50 e
g - Vi
kS 3 Vi
-
S40 =t
s ]
~ S
5 rd
§ 30 L L
3 2k
I,
Py M )

o w20 30 48 50 6D

Maximam temperature between standard test
piece and measuring test piece durmg thermal
absorption test. (47)

Fig. 3. Relations between deflection of modetl
test rotors and temperature difference
of thermal absorption test.
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Studies on the Surface Reflectability
of Steam Turbine Rotor and Type A
Deflection. ’

(Studies on type A deflection revealed during
heat indication tests of turbine— I )
Tatsuo Axisa, Hiroshi Yosuipa

and Ei KANAZAWA
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Heasuricg point of deflection

Fig. 1. Longitudinal section of the turbine
rotor and the measuring points of
surface reflectability.

Heasuring head

Fig.'2. Outline of the measurement of
surface reflection.
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