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Tab.2 Amplification factor of first — order response peak point for marine turbine shafting systems with different bearing stiffness

/pm 0.300 6 1.235 1.263 78.33 17.14 12.57 11.16 10.06
12.4 12.5 12.5 11.3 8.4 5.6 - -
/pm 0.701 2.884 2.952 156.7 21.9 14.77 10.02 11.07

18.8 18.8 18.8 19 13.9 8.4
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Fig. 4 Vibration amplitude curve along X.Y direction of each node with circular pad bearing

and damping bearing supported
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Tab. 3 The critical speed after joint stiffness geometric

amplified
/N em™! 2X 3X 5X 10X
/r* min~! 2707 2 790 2 891 3024

2 613 r/
min
(3) (1)
500 mm 2.
3 .5 4 3
4
5 o

4 300 mm-

Tab. 4 The critical speed after shortening the length 300 mm

of transmission shaft and joint stiffness geometric amplified

/N em™! 1X 2X 3X 5X

/r* min~! 2 787 3201 3303 3 491
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sign of blade shrouds was established with the design variables target functions and restriction functions of the blade
shroud being determined and the optimized design flow path for the blade shroud being established. In this connec—
tion the minimal stress on the working surface of the blade and the lightest weight of the blade shroud serve as the
target functions such structural dimensions of the blade shroud as the pre+wisted angle and deflection angle on the
working surface etc. serve as the design variables and the structure strength and vibration requirements serve as the
restraint conditions. The visualization programming ( VC) UG/OPEN API function and APDL language were used
to integrate the parameterization model thus established with the finite element strength analysis and the multi-disci—
pline optimization software iSIGHT was employed to fulfill the structural optimization of the blades with zigzag
shrouds with the optimized design results being obtained. The stress distribution on the zigzagshrouded blades after
the optimization is more rational than that before the optimization and the weight of the blade shroud becomes lighter
than that before the optimization. Key words: optimized design parameterization zigzag blade shroud pre—

twisted angle

= Analysis of the Dynamic Characteristics of a Marine Turbine Shafting Sys—
tem ZHANG Shao-kai ( CPLA Naval Representative Office Resident at Dalian No. 426 Works Dalian Chi-
na Post Code: 116001) KANG Lei ZHANG Hao<an XU Liang ( CSIC No.703 Research Institute Harbin Chi-

na Post Code: 150078) //Journal of Engineering for Thermal Energy & Power. —2015 30( 6) . —960 —964

For a marine turbine shafting system a turbine rotor transmission shaft and sun wheel coupling model was estab—
lished. Under various supporting conditions the rotor dynamic characteristics of the shafting system were studied.

The curves showing the vibration patterns and the unbalance amplitudes of the shafting system under the condition of
shafting system being supported by a round pad bearing or a damping bearing were obtained and the difference be—
tween the responses in both supporting modes was analyzed with a safe operation range of the shafting system being
given. It has been found that under the condition that the length of the transmission shaft is shortened and the con—
nection stiffness of the coupler is enhanced the critical speed of the shafting system can increase to a speed higher
than the working speed thus improving the dynamic characteristics of the shafting system. Key words: rotor shafting

system stiffness critical speed unbalance response dynamic characteristics



