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Abstract

The present works are the theoretical results of the study to develope a damping flexible cou-
pling which has a high performance of control for the torsional vibrations of power shafts in a
large machinery. It is established the analysis scheme of the multiple - leaf spring, to obtain
the static coefficient of stiffness of the coupling. Also, the dynamic coefficient of stiffness and
the damping coefficient of the coupling are indentified through the flow analysis for a induced
flow of working fluid by the deflection of multiple - leaf springs. This paper dealt with damping
contributions by the friction between each plate of the multiple - leaf spring. In this paper, it is
found that the dynamic characteristics of the damping flexible coupling are strongly dependent
on the stiffness and the number of the multiple - leaf spring, and also vary with the viscosity of
working fluid and the vibration speed of the inner star.
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Fig. 2 Configuration and Dimension of Damping Flexible Coupling
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Table 2 Dimension of Multiple - Leaf Spring and Analysis Results

i OL;{mm] B;[mm] t;(mm)] E,[GN/m?] Li[mm)] @ 8,/8,
1 82.75 50.000 1.350 205.0 69.25 1.00000 1.00000
2 82.75 50.000 1.350 205.0 69.25 92241 1.00000
3 82.75 50.000 1.350 205.0 69.25 .84481 1.00000
4 82.75 50.000 1.350 205.0 69.25 76722 1.00000
5 82.75 50.000 1.350 205.0 69.25 68963 1.00000
6 67.00 50.000 1.650 205.0 53.50 92073 43636
7 61.60 50.000 1.650 205.0 48.10 92645 35321
8 56.20 50.000 1.650 205.0 42.70 93370 .27883
9 50.80 50.000 1.650 205.0 37.30 94316 121321
10 45.40 50.000 1.650 205.0 31.90 95602 15637
11 40.00 50.000 1.650 205.0 1 26.50 97447 10829
12 34.60 50.000 1.650 205.0 ‘ 21.10 1.00304 .06899
13 29.20 50.000 1.650 205.0 ‘ 15.70 1.05290 03847
14 23.80 50.000 1.650 205.0 ‘ 10.30 1.16028 01674
15 18.40 50.000 1.650 205.0 ‘ 4.90 1.53915 .00385
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Table 3 Inner size of damping flexible coupling Li 800 /
Il /
Passage length, Ly=21.0{mm] = 6001 //
Width of spring plate, B=50.0{mm] T T s
Spring effective length, L:=69.25{mm] 40U .
Effective radius of torque arm, R =112.50[mm] - 0o -
Number of spring pack, N=16 e —
Clearence between inner and outer star, L e 41‘ Ll ‘_{ . : ‘('J
_na 8] 20 0 at I
hy=0.6 - 0.8[mm] TEMPRATIURE, DEC.

0il groove hydraulic diameter, d»=3.0[mm]
0il groove effective length, Ls=10.5[mm]
Oil groove flow - rate factor, kp=2.5
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Fig. 5 Temperature Effects on the Characteristic
Frequency
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