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Development of Rotor Material
for 600 C Class 1000 MW Class Steam Turbine
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In order to raise the steam temperature of the Mitsubishi USC (ultra-supercritical) turbine, an advanced 12 Cr rotor

. steel of TMK 2 (10.5Cr1.8W 0.4 MoVNDbN) was developed. The key factors in upgrading the creep rupture strength of

TMK 2 are to adjust the equivalent molybdenum content in the range of 1.0 to 1.5% and the ratio of wolfram to
molybdenum in the range over 3. Based on these current material technologies, a 1 000 MW class turbine was designed to
which 600°C class main steam and 610 ‘C class reheat steam temperature were applied for the first time in the world, as the
Misumi No.1 Unit of the Chugoku Electric Power Co.,Inc., for example. An HP rotor of TMK 2 has already been produced
and verification researches have been carried out. This paper reports the results of the verification researches in detail.
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Chemical composition of rotor material at various regions

(wt%)

C Si Mn P S Cu

Ni Cr Mo v Nb w N

X-1 0.12 0.07 0.47 0.008 0.001 0.03

0.51 10.59 0.37 0.17 0.045 1.84 0.052

X-2 0.11 0.06 0.48 0.007 0.001 0.03

0.51 10.61 0.37 0.18 0.045 1.84 0.050

X-3 0.11 0.06 0.48 0.007 | 0.001 0.03

0.50 10.52 0.36 0.18 0.043 1.84 0.049

X-4 0.11 0.06 0.48 0.007 0.001 0.03

0.51 10.57 0.37 0.18 0.045 1.83 0.051

C-1 0.12 0.07 0.47 0.007 0.001 0.03

0.53 10.49 0.38 0.18 0.043 1.82 0.050

C-2 0.12 0.06 0.47 0.006 0.001 0.03

. 0.52 10.49 0.38 0.18 0.045 1.83 0.050

C-3 0.12 0.06 0.47 0.006 0.00.1 0.03

0.52 10.48 0.37 0.18 0.044 1.83 0.049

C-4 0.11 0.05 0.47 0.006 0.001 0.03

0.51 10.40 0.36 0.18 0.040 1.84 0.049
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Rotor material just before oil quenching
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Configuration of rotor material after machining
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Macro-structures of rotor material at center core
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Result of tensile and impact testing performed with rotor

material
Hig
AE | 0.2 %07 | SIS | fRUF | &) | WENRIN | 50 % FATT

®WiE | (MPa) (MPa) | (%) | (%) -T-a"\(ljl«)ﬁ%'— ()
X-1 735 860 20 62 96 14
X-2 720 853 20 61 65 17
X-3 728 858 19 61 55 23
X-4 733 867 21 61 72 22
C-1 710 845 20 61 114 1
C-2 697 835 20 59 104 5
C-3 708 840 21 62 110 10
C-4 726 851 20 63 100 13

Cr 2% E=9% Cr+6(% Si) +4(% Mo) +1.5(% W)
+11(% V) +5(% Nb) —40(% C) —2(% Mn)
—4(% Ni) —30(% N)
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Microstructures of rotor material
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