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Study on Impact Resistance Characteristics of a New High-power
Marine Steam Turbine

QI Ya-wei, LIU Tong-zhang, CHANG Qian-qgian
( No. 703 Research Institute of CSSC,Harbin, China, Post Code:150078)

Abstract: Based on the structure of a new type of high-power marine turbine, a finite element analysis
model was established. ABAQUS/Standard solver was used to calculate the stress and deformation of the
main turbine under stable operating conditions. Based on the stiffness matrix of the results under stable
operating conditions, modal analysis and calculation are carried out to ensure that the total modal mass is
not less than 80% of the total mass of the analysis system. By using DDAM method, the shock spectrum
response analysis module of ABAQUS was used to check the main steam turbine equipment. The results
show that: The turhines impact resistance meets the impact resistance requirements of GJB106. 1-1991 ,
and its response is the most severe under lateral impact, while its response under longitudinal and vertical
loads is relatively small; The weak link of the impact resistance of the main steam turbine is in the flexi-
ble plate of the high-pressure steam turbine. It is suggested to adopt medium and high strength materials
such as Q690 to ensure safety redundancy.

Key words: double-casing turbine, steam turbine, impact resistance, simulation calculation
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Tab. 1 Material and static yield limit of main

steam turbine
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Fig. 1 Model simplification
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Fig. 2 Mesh model of main steam turbine
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Fig. 3 Dynamic stress increases of different steels
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Fig. 4 Contact relationship of the main steam turbine
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Fig. 5 Boundary condition setting of main steam turbine
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Tab. 2 Inherent frequencies of the main steam turbine

B S5/ Ha Bk I/ Ha
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2 8.0837 12 31.039
3 9.753 2 13 32.931
4 10. 346 14 35.112
5 13.281 15 35.902
6 14.597 16 36.128
7 19.329 17 42.477
8 22.205 18 46.279
9 23.128 19 47.657
10 24.154 20 48.917
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Tab. 3 Impact design values for surface ships
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Tab. 4 Longitudinal DDAM impact design

acceleration of main steam turbine

BiA/Hz RS kg BT s/ m - s
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Tab. 5 Lateral DDAM impact design acceleration

of main steam turbine

#7%/ Hz BRI kg Bt M /m - 57
5.98 81 117.00 57.084
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Tab. 6 Vertical DDAM impact design acceleration

of main steam turbine

¥/ Mz BAR B/ kg B el s FE (L m - s
5.98 3167 57.131
7.49 19 700 71.506
9.20 143 000 87.821
9.83 3313 93.910
12.50 4264 119.357
13.52 10 639 129.079
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Fig.7 Mises stress nephogram of main steam

turbine under longitudinal impact condition
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