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Abstract Owning high reliability and excellent performance, sleeve spring-type torsional vibration dampers is often used in
high-power marine diesel engine to reduce torsional vibration. However, since sleeve spring pack belongs to the large deformation
and nonlinear problem of the superposed curved beam, the description of the deformation state, the change of the contact area and
the limitation of the surrounding space on the deformation make the study of mechanical model very complicated. So far, there still
isn’ t an efficient and accurate computational method for the stiffness parameters. Therefore, the computational model of the
stiffness for the dampers was studied. Based on the superposed curved beam bending models, these complex factors such as the
contact between the springs, support and limit of stroke limiter were fully considered. A complete damper stiffness mechanics
model and related algorithms were presented and program was made as well. Correctness of the model was verified by the method
of finite element analysis. Based on this, the influence of the main design parameters of the damper on the mechanical properties
was studied, which provided a basis for design of the damper.
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Fig.1 Sleeve spring-type torsional vibration dampers
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Fig.2 Sleeve spring pack and stroke limiter specifications
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Tab.1 Damper specifications meaning

(T X
Number Variable Meaning
BR2H A T IR AL
1 ny, Sleeve springs number per group of sleeve
spring pack
. B I95h
ou Outer meridian of sleeve spring pack
3 d A2 A 35 B
Thickness from outside to inside
. SHF I
b Half of the openings below the sleeve spring
5 5 IR AR 4 J3E 8 BE F—2F
b Half of the width of stroke limiter’ s bottom
6 R FRA7 B AT T 242
b Limit pin cylinder radius
7 P B P AL 2 B R BR AL
. The limiting force on a opening sleeve spring
0 R FR VIR
0 Sleeve spring Initial radius
. RS
Y . .
Maximum torsion angle
. S
Bending rigidity of sleeve springs
. TF S0 R R Aeb7
. Displacement coordinates at the end of the opening
12 y FE A SR AR AR
¢ Position coordinates of contact points
5 BB K
e Arc length of the contact segment
R L
14 B - . .
Transverse width of sleeve springs
AR b
15 E Elastic modulus
NS
16 v . H *’A, 24 .
Poisson’ s ratio
Vl—x i 08, AL BT R e
17 n(s) Center line angle of spring before deformation,
—x axis is the initial position
V- BARIIG L B, R J5 3 h 2% AR
18 o(s) Center line angle of spring after deformation,

—x axis is the initial position
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Fig.3 The single spring specifications and stage state
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Tab.2 Damper specifications

ZHX Parameter ${H Value
ny, 2
d/mm 3.75;3.33
6,/ mm 10
R, /mm 32
D,,/mm 90. 278
B/mm 45
A,/mm 20
E/GPa 210
v 0.3
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Fig.4 Contact surface pressure
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Fig.5 Comparison of load-displacement curves
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Tab.3 Relative error table

B LI VIRES A RICE: AR IR 2
Load F/N Program X, /m FEM X,/m Relative error /%
60 9.234 9x107° 8. 898 4x107° 3. 64
120 1.838 9x10™* 1.782 7x107* 3.06
180 2.751 9x107* 2.678 3x107* 2.67
240 3.662 6x107* 3.576 5%x107* 2.35
300 4.571x107* 4.477 4x107* 2.05
360 5.5%107* 5.381 2x107* 2.16
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Fig.6 Load-displacement curve of sleeve spring pack
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Tab.4 Ratio of springs thickness per set

ik R R LA

Group number Thickness ratio of spring

0 0306091215182124273033
) Twist angle / (°)
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Fig.8 Curve between thickness ratio and torsional stiffness
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manufacturing of sleeve spring-type torsional vibration damper[ J ]
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