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A Study of Structural Analysis and Torsional Characteristic of the Sleeve Spring Type-
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In diesel engines, it is inevitable that the torsional vibration is produced by the fluctuation of
engine ftorque. Therefore, it is necessary to establish preventive measures to diminish the
torsional vibration. The sleeve spring type damper is one of the preventive measures for reducing
the torsional vibration. In this study, a closed form equation to predict spring constant of the
sleeve spring and torsional characteristic of the forsional vibration damper was proposed to
calculate stiffness of the damper and verified their availability through the finite element analysis.
The theoretical values have a good agreement with the results obtained by the finite element
analysis. The resuits obtained from the equation derived enable the designers in actual fields to
be more efficient.
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D = Mean diameter

D, = Mean diameter in the damper

Dy, = Mean diameter in case of the inner star rotated
E = Elastic modulus

h = Height of the spring pack

1= Geometrical moment of inertia

k = Spring constant

kp = Spring constant in the damper

ksp= Spring constant in the sleeve spring pack

Lgap = Length of the open gap

Ngp = Number of the sleeve spring pack

Nuing = Effective winding numbers

Rpiwcn =Pitch radius of the spring pack

AR = An amount of radius decrement in the sleeve spring
due to rotation of the inner star

t = Thickness

a = Angle of the open gap

B = Angle of the open gap in the damper

6 = Angle of the open gap in the sleeve spring due to

rotation of the inner star
= Rotation angle of the inner star
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Fig. 1 The sleeve spring type-torsional vibration damper
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Fig. 4 Geometrical shape of the sleeve spring according
to whether the inner star rotates or not
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Fig. 5 Sleeve spring pack
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Fig. 6 Modeling for the sleeve spring
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Fig. 7 Boundary conditions for obtaining spring constant
of the sleeve spring
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Fig. 8 The result obtained from the finite element analysis
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Fig. 9 Dimensions of the sleeve spring pack used in
MT881 Ka-500 Engine
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Table 1 Comparison of spring constants between the theoretical results and the FEM results

Spring constants [N.m/rad]
Thickness Diameter :
. . Equation / Analysis
[mm] [mm] Equation Analysis
Ratio %
24 68.2 72.1031 72.1999 0.9987 0.13
2.0 63.8 45.1770 45.6126 0.9905 0.95
1.8 60.0 35.4755 35.9964 0.9855 1.45
1.6 56.6 26.7706 27.2686 0.9817 1.83
1.4 53.6 19.2010 19.6143 0.9789 2.1
1.2 51.0 12.8843 13.1587 0.9791 2.09
1.1 48.7 10.5388 10.8064 0.9752 2.48
1.0 46.6 8.3959 8.5864 0.9778 222
Spring Pack - 230.5463 233.2433 0.9884 1.16
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(a) Mesh

(b) Boundary conditions
Fig. 10 Modeling and boundary conditions for structural
analysis of the inner star
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Fig. 11 Modeling and boundary conditions for structural
analysis of the outer star
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Fig. 12 The results obtained by structural analysis in the
inner star and outer star
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