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Calculation and Analysis on the Pre-twist Shroud Stress
of Gas Turbine Blade

LI Zong-quan,NIU Xi-ying, AN Zhong-yu,LIU Yu
( No. 703 Research Institute of CSSC,Harbin, China,Post Code:150078)

Abstract: Taking the rotor blade of power turbine of a certain gas turbine as research object, the regulari-
ty of stress distribution of pre-twisted shroud was studied. The influence of centrifugal load, pressure load,
thermal load and pre-twist constraint was considered in the calculation process. The stress distribution of
shroud was changed obviously when the pre-twist constraint was added , comparing with the shroud without
pre-twist constraint. The location of large stress was mainly concentrated on the corner between the pre-
twisted working face and non-working face ,and the stress is mainly related with centrifugal load and pre-
twist constraint. The calculation results show that the shroud tends to rotate around the inlet side of the
blade body under the effect of centrifugal load. After adding pre-twist constraint, the rotation of the shroud
is inhibited , leading to the additional stress generaled near the shroud corner. Therefore , the stress near the
shroud corner was composed of the stress generated by centrifugal load,the stress generated by pre-twist
constraint and additional stress. In order to reduce the stress level near shroud corner,the thickness of the
shroud is improved,and the stress level near shroud corner is effectively restrained.
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Fig. 1 Geometric model of turbine disc and blade
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Fig. 2 3D geometric model of blade
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Fig. 3 Structural diagram of shroud profile
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Fig. 4 Configuration structure of shroud
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Fig. 6 Calculation results of blade strength
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Fig. 7 Calculation results of shroud strength and

displacement without pre-twist
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Fig. 9 Calculation results of shroud strength and

displacement unde with pre-twist temperature condition
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Fig. 10 Calculation results of shroud strength and

isplacement under high temperture condition with pre-twist
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Fig. 11 Calculation results of shroud strength and

displacement with pre-twist
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Fig. 12 Variation curve of stress with rotating speed
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