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Dissimilar Welded Rotors for Large-Capacity High-Temperature Steam Turbines
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Toshiba has been developing a large-capacity high-temperature steam turbine to realize highly efficient, environmentally conscious power

generation systems.
short delivery times in recent years.

We have also been engaged in the development of a welded rotor for steam turbines in response to the market demand for

We have now developed a welding method to fabricate dissimilar welded rotors, composed of modified 12% chromium (Cr) steel and chromium-

molybdenum-vanadium (CrMoV) steel, for high- and intermediate-pressure (HIP) turbines.
developed welded rotor, as well as the applicable inspection technique, have been verified through tests.

The joint strength and thermal stability of the newly
As aresult, the rotor has been applied

to the high-pressure (HP) turbine of Sigma Power Ariake Co., Ltd.'s Mikawa Power Plant Unit 2, where its successful performance has been confirmed

under actual machine conditions.
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Comparison of structures of forged rotor and welded rotor
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Typical failure modes of HIP welded rotors
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Mechanical strength of welded joints
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Welding of actual-size rotor
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Rotor welding in process
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Automatic ultrasonic inspection equipment
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Welded HP turbine rotor at Mikawa Power Plant
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Model dissimilar welded rotor for advanced ultra-supercritical (A-USC)
application
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(1) SHIBUKAWA, N., et al. The Actual Size Steam Turbine Developmennt
Facility Mikawa Power Station Unit-2. Proc. of ICOPE-09. 3, 09-205,
2009, p.365 - 370.
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