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Research on Casting of Stainless Steel Turbine Runner Hub

TONG Ziqin, TANG Qingwei, ZHOU Liming
(Hangzhou Turbine Casting and Forging Co., Ltd., Hangzhou 311106, China)

Abstract: A casting process of SCSI runner hub is introduced. In view of the solidification character that 8 ferrite easily
precipitate along grain boundary, this process optimizes the composition and designs a reasonable equivalence ratio of
Cr/Ni, which effectively avoids the defects such as cracks and brittleness of castings. Through mechanical property test and
nondestructive testing, all the indexes produced by this casting process meet the technical standards of Toshiba.
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Tab.l Chemical compositions and mechanical property of SCS1-T1 in JIS G5121
C Mn Si P S Cr Ni Mo

WO0.15 1.00 1.50 0.040 0.040 11.5~14.00 1 2
Rpo/MPa R,/MPa 4(%) Z(%) AKJIS) HBi# HB# 4444

M345 M540 ~18 M40 25(0 °C) 163~229 163~255

AR ONIF A= §1.00% Mo K2 #0.50%

R0 N

Fig.l The structure ofrunner hub
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Fig.2 Schaeffler's diagram
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Fig.3 Composition equivalent diagram ofNi and Cr in stainless
steel
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Tab.2 Internal control composition, Standard Value and Equivalent of Ni and Cr

bRk P2 =13
C Si Mn P S Cr Mo Ni Creq Ni eq CrE NiE CrE/NIE
PrAEsERE W0.15  W1.50 W1.00 WO0.040 WO0.040 11.5~140 (WO0.50) (W1.00)
IR 0.08 0.20 0.70 115 0.30 0.80 12.10 3.55 7,1 6.32 1.125
_ERR 0.12 0.40 090 Ww0.025 WO0.020 12.5 0.50 1.00 12.60 5.05 8.61 7.82 1.101

HArE 0.10 0.35 0.80 12.0

0.35 0.90 12.18 4.30 7.89 7.07 1.115
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Fig.4 The process?plan of runner hub
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Fig.5 Solidification simulating for runner hub
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Fig.6 The heat treatment process of runner hub
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Fig.7 The casting of runner hub
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Tab.3 Composition equivalent diagram of Ni and Cr in stainless steel
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