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Table 1 Nominal and aimed chemical composition of 9Cr Steel W /%
HitH C Si Mn P S Cr
I 0.10~0.14 0.20~0.35 0.40~0.60 0.020 0.005 8.80~9.40
HArA 0.13 0.30 0.50 0.015 0.005 9.10
Mo \% Ni Al Nb N
0.95~1.05 0.20~0.25 0.20~0.60 0.020 0.06~0.08 0.04~0.06
1.00 0.21 0.40 0.015 0.07 0.045
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Fig. 1 Composition design principle of 9Cr steel
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Fig. 2 CCT curves of 9Cr steel tested by JMatPro
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Fig. 3 Tensile strength of ZG1Cr10MoVNDbN steel casting at elevated
temperature as cast status
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Fig. 4 Thermal process parameters of 9Cr steel casting
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Table 2 Parameter selection of soaking time for different
heat treatment procedure

e AT P ERITHIIEIDAS
A Bk Ik 25 mm/h, /8 h
B [l 2k 25 mm/h, 12 h
C K= 25 mm/h, fe/b4h
D S 1k 25 mm/h, /8 h
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Fig. 5 Turbine shell and valve with 9Cr steel used for supercritical units
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Optimization of Thermal Process of 9Cr Steel Castings for Supercritical Units

YANG Cheng-kun®?, YE Wen-hui’, WU Ren-gui’

(1. Liaoning Fuan Heavy Industry Co., Ltd., Anshan 114016, Liaoning, China; 2. China Foundry Association, Beijing 100084, China)

Abstract:

Aiming at the problems such as long production cycle of 9Cr steel castings in the current hot processing
process for supercritical units, the optimization process parameters of shaking out, pre-heat treatment,
tempering, repair welding and post-welding tempering were explored and proposed in this paper. Shaking out
at high temperature can shorten the production cycle of 15-20 days. The preliminary heat treatment near AC3
can eliminate the structure inheritance and refine the grain obviously. Cooling to 80 °C and dehydrogenation
treatment after weldingrepair can reduce the cycle of weldingrepair, shorten the production cycle and reduce
the production cost under the premise of ensuring the mechanical properties. Controlling the heating and
cooling rate can effectively prevent the casting from cracking.
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