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Thermal and Modal Analyses of Support Structure of Marine Steam Turbine

YANG Zong,LIU Jian-cheng, LIU Tong-zhang
(No. 703 Research Institute of CSSC,Harbin, China,Post Code ;150078 )

Abstract; In view of the resonance problem of the support structure of a certain low pressure steam tur-
bine , a three-dimensional model was established by using the ANSYS platform,and the modal analysis was
carried out by means of numerical calculation. The resonance frequency and corresponding vibration mode
of the support structure at cold eighth-order were obtained by calculation,and the influence mechanism of
the temperature field on the mode was analyzed. The research results show that the resonance frequencies
at cold first-order to the eighth-order are distributed between 18.57 to 147.41 Hz,and the maximum am-
plitude limit value appears in the fifth-order mode, which reaches the displacement amplitude of
22.49 mm. During the operation of the steam turbine unit, the structural mode will change under the in-
fluence of heat,one of the change reason is the thermal stress caused by the uneven temperature field , and
the other is the change of material properties with temperature. In the range of rotor speed adjustment, long
stay at each order critical speed interval should be avoided.
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Tab. 2 Q345 steel thermal performance parameters

WREE/C PEBIR/GPa R MR BYW » m 2 - K
20 206 3.01
100 205.2 5.76
200 203.4 7.25
300 198. 1 8.3
400 186 9.07
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Tab. 3 Intrinsic frequencies of support structure

at first eight orders
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Fig. 1 The support structure model of the low-pressure
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part of the marine steam turbine ( mm)
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Fig. 2 Three-dimensional model of support structure

and constraint position
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