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Table 1 Chemical composition requirements and permissible deviation range wg/%
c Si Mn P S Cr Ni Mo Co \Y Nb B N Al
0.11~0.14 0.20~0.30 0.80~1.00 <0.020 <0.010 9.00~9.60 0.10~0.20 1.40~1.60 0.90~1.10 0.18~0.23 0.05~0.08 0.008~0.011 0.015~0.022 <0.020
£0.01 +0.05 +0.05 +0.005+0.005 +020 +0.02 +0.02 002 =002 +0005 +0.001 +0.003 +0.002
x2 ERNFERE
Table 2 Mechanical property requirements at room temperature
Ry./MPa R, /MPa Asl% Z1% Ayl
=500 630~750 =15 =40 =30°

a: IMVEDbEEESME, ko ME=24 0.
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Table 3 Yield strength requirement at elevated temperature

B C Ji i IMPa
550 =325
600 =275
620 =245
650 =200
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Table 4 Stress-rupture strength requirement at
elevated temperature

HEC 13 J3/MPa Wrdmf )/ h AR EER )
620 170 =100
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Fig. 1 Structure sketch of valve casing Fig. 2 3D model of valve casing
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Fig. 3 Moulding process photos
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Fig. 4 3D model of casting process Fig. 5 Result of casting CAE
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Fig. 6 Smelting process chart
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Fig. 7 Valve casting with gating system
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Fig. 8 Valve casting without gating system
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Fig. 9 Air blast cooling after heat treatment
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Fig. 10 Heat treatment procedure curve
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Table 5 Chemical composition of casting wgl/%
C Si Mn P S Cr Ni Mo
0.12 0.26 0.87 0.009 0.002 9.51 0.12 1.46
Co \Y Nb B N Altot Sn Cu
1.01 0.21 0.06 0.011 0.013 <0.01 0.006 0.06
R6 NFMEEEKRNLER
Table 6 Mechanical properties of casting at room and elevated temperatures
HELEIC Ry,/MPa R./MPa Agl% ZI% Add S YNNGl
i 553 726 17.6 58.2 44 45 47
550 416 443 19.8 75.0
600 369 379 224 80.8
620 328 356 29.6 88.5 160 noRIAT
130 h=E 7
650 293 316 30.4 91.1
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Fig. 11 Surface defects Fig. 12 Sketch of internal defects
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Casting Process of CB2 Valve Casing for 620 °C Ultra-Supercritical Steam
Turbine
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Abstract:

Based on years of experience in the production of ultra-supercritical steam turbine castings and preliminary
trial production of 620 °C CB2 steel casting material, the process method and control measures of casting,
smelting, pouring, cleaning and heat treatment were investigated for CB2 valves, and the castings were
successfully trial-produced. Test results for the valve casings show that chemical composition and mechanical
properties at room and elevated temperatures all meet the requirements of technical specifications of steel
CB2, which will provide the important technical guidance and reference for the mass production of CB2 steel
castings for 620 °C ultra-supercritical steam turbine.
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