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ABSTRACT

In this study, the torsional vibration analysis for a marine propulsion system is carried out by us-
ing the transfer matrix method(TMM). The torsional moment produced by gas pressure and recip-
rocating inertia force may yield severe torsional vibration problem in the shaft system which results
in a damage of engine system. There are several ways to control the torsional vibration problem at
hand, firstly natural frequencies can be changed by adjusting shaft dimensions and/or inertia quanti-
ties, secondly firing order and crank arrangement are modified to reduce excitation force, and finally
lower the vibration energy by adopting torsional vibration damper. In this paper, the viscous torsional
vibration damper is used for reducing the torsional vibration stresses of shaft system and it is con-
formed that optimum model of the viscous damper can be determined by selecting the geometric de-

sign parameters of damper and silicon oil viscosity.
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Fig. 2 Lumped mass model of viscous damper
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Table 1 Viscous damping coefficients for different damper clearances
Viscosity Dimension of damper(m) Vlszggiﬁg?er?f ng
" b 2 B, h, R R, G
No.1 60 0.11 0.2x10° 0.2x1073 0.2x10° 0.15 0.29 11,946
No.2 60 0.11 0.3x10°3 0.3x10°° 0.3x10°3 0.15 0.29 7,963
No.3 60 0.11 0.4x103 0.4x10° 3 0.4x103 0.15 0.29 5972
No.4 60 0.11 0.5x1073 0.5x10°3 0.5x103 0.15 0.29 4,778
No.5 60 0.11 0.6x10° 0.6x1073 0.6x107° 0.15 0.29 3,981
No.6 60 0.11 0.7x1073 0.7x10°° 0.7x10°3 0.15 0.29 3,413
No.7 60 0.11 0.8x10 3 0.8x10 3 0.8x10 3 0.15 0.29 2,986
Table 2 Viscous damping coefficients for various kinematic viscosities
Viscosity Dimension of damper (m) Vlszgt;?ﬁ(i?gllflng
w b h; h, hy R R, G
No.1 10 0.11 0.5x10 3 0.5x10"3 0.5x10 3 0.15 0.29 796
No.2 25 0.11 0.5x10° 0.5%x1073 0.5%x107% 0.15 0.29 1,991
No.3 50 0.11 0.5x10" % 0.5x10"3 0.5x10" % 0.15 0.29 3,982
No.4 60 0.11 0.5x10 2 0.5x10° 0.5x10 3 0.15 0.29 4,778
No.5 75 0.11 0.5x1073 0.5x10"3 0.5x10"3 0.15 0.29 5,972
No.6 100 0.11 0.5x1073 0.5x107° 0.5x10"3 0.15 0.29 7,963
No.7 60 0.11 0.8x10° 0.8x10° 0.8x10? 0.15 0.29 2,986
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Table 3 Viscous damping coefficients for different radii of dampers

Viscosity Dimension of damper(m) Vlszzgiﬁg?glf ng
14 b hz hu hs ]Zl Ru C:l

No.1 60 0.08 0.5x10"° 0.5x10"° 0.5x10"° 0.1 0.24 2,107

No.2 60 0.09 0.5x1073 0.5x10"3 0.5x10"° 0.12 0.26 2,954

No.3 60 0.11 0.5x10" % 0.5%1073 0.5%x10" % 0.15 0.3 4,778

No.4 60 0.12 0.5x10" % 0.5x10" % 0.5x10" % 0.17 0.32 7,045

No.5 60 0.13 0.5x10 3 0.5%10° 0.5%x10 % 0.19 0.34 9,071

No.6 60 0.14 0.5x1073 0.5x10" 3 0.5x10°3 0.2 0.36 11,498

No.7 60 0.11 0.8x10" % 0.8x107 % 0.8x107 % 0.15 0.29 2,986
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