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- PROBLEMS OF CAST ALLOY STEEL ROLLS
AND SOME OTHER ALLOY STEEL PRODUCTS

Nobutaka Yamamoto, Dr. Eng.

Some improved methods have been established recently in Japan with reference {0 manu-

facturing of cast alloy steel rolls, built-up and back-up rolls,
temperature and high pressure boilers and heat resistant high alloys for gas turbines.

main steam pipes for high
The

purpose of the present paper is to describe the engineering technique for manufacture of
these products of alloy steels covering important processes from melting to inspection.
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Table 1, Chemical composition of steel BELSEE21ELRENH
cast Roll. = . 3. CORBIIZ, BED -
, Chemical composition R Y
| v AP T 7’_‘? .FEL/ Ps S.
"¢ Mn | Ni ' Cr [ Mo T @EM;“_
o : » T, +os8Ese2mo
Plain steel ~80 ~60| — T T IREEZSE2ITfTo & & 3T
; p 7 : ‘BP—M’”‘ - Ho 4 A 7 4
Cr-Mo .. €01 60 _ | -3o§ *20 =Ih ‘ﬁ 2 7 2 DBAL . \/,' R
| i~1°20~"80 ~1°20~~50 S ESEMITIMENS ] N T et ek
i i - '- x 2 i) ST e : Y/ \
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Fig. 14. Relation of ,sum of rolling products

and hardness of b'ack—up roll.
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Creep rupture test- result of large
size steel -pipe for Detroit Edison Co.

Table 4,

T . Creepr upture stress
est kg /{ mm?
Mark | tempera-| . Maker . s 4
. ture - - 0 1'001'_1 l 1,000 h
| Germany | " T2s0.| 2173
P11 1 538°C | gumitomo | 247 | 21°0
" ..o~ | Germany 14°0° 1 11°0
o iE

P22 | 566°C | Sumitomo |  15°7 | 117

Cr-Si-Mo g T SHMERAN 610, AERK 168mm &>
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mfm,wmék@m%@ﬂ&m%ﬁﬁmmiﬁ¢§m
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L4 7@C%¥7&4ﬂjﬁ'8%ﬁﬁ*@ U 58885 %
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Table 3. Comparison Wlth one casting type and
' sleeve type. - 2. %ﬁ?&%ﬁ
Ore _Cest ! Sleeve  type (1 ) i
‘ 5| ~. ,_:I_/jgl_ ) (Weight—-2372) ) _, ACore) ) ERS ﬂfu?&ﬁﬁ#% [ 3ERE 2 (RAE 9 5 IRAR 2
i E%s | Y47 \§@ L EBTHBY, LW, bbb RGN
g 547 S’ L EI L INBER - BEASERIEC LT
KL 4 5"‘“’" Ni | Cr | Mo i Si | | W 1Cr [ Mo I a @E@D@&bﬁfﬁjﬁ?ﬂ%-
S 84119 ﬂ%m%%—% Slezve -Vsp%;/_aﬂ?/m 2315 = '
SSUes el » Byl oS o 1] (Gre S Vool Wyl - |Gl B MR L TR, &I INIRy
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2T1IE: EvhZEE one cest L H Bk one cast OEYIDXTET
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% OE, ~#kid Table 4 1KRT X 5% Cr-Mo ¢
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(3) s

SBFE, BRBINTI N T2 - BEAENE I NS
B, RABEEZHEEZES 1201 150 BE & 5 B3
ANEERER 222 L.

(4) #HBmT
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WO R R ESR I LIS, CDicy) 25t By
Y EEIS & O 30~40ft ATUFEAZASE R 2 N Tc-
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e) FBEVERER- oo -Fig. 16
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Table 5. Large size steel-pipe for high tem-
- perature and high pressure for Detroit
Edison Co.
Mark
“;;;\\\\\§ P11 P22
QOutside
- diameter 610mm 560mm
o Inside . :
& diameter 548 mm 343 mm
QEJ Thickness 3l mm . l08mm
.5 Length of .
Aa anit 6, 000mm 6,000mm
Volume 22 pieces 44 pieces
8 o <0°15 <015
=2 Si 0°50~1°00 | <«0°50
=28 Mn 0°30~0°60 t 0°30~0°60
g5 Cr | 1°00~1°50 | 2°00~2°50
=R Mo . 0°45~.0°65 0°90~1"10
Qo ) :
5 »  Yield point <212 kg Jjmm? | 21°2kg [ mm?
= | .
g o ' Tensile 2] 450 2
E g 1‘ strength 420 Zkg /mm? | 42°2kg / mm
o . g -
%‘ A } Elongation i > 14% > 149,
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“Table 6. Chemical composition of ‘heaf—resistance alloys.
Elements | [ ] |
C Cr. Ni | Co Mo W Nb | Ti Al | N Use

Alloys - T~ |». .

19-9 DL 0'3|19°0| 90, — 3| 1°2| 0'a| 02| — | — | Turbine rotor

Timkenl6-25-6 0°t | 1670 | 25°0 | — 6°0 | — — = — | 015 = :

S8i6 0°38 200 | 20°0 | 43°0 | 4°0| 40| 40| — — — Turbine blade
‘Nimonic 80A <0'l | 20°0 {750 —. | — — — 2°3 | 12| — 7

M252 0"15 19°0 | 5470 1070 | 10°0 | — —_ 2°5| 075 — ”

A - _
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Fig. 17. Process of turbine rotor.
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