WESE TS 200145 RESMAFHITE pp68O~693 KSPE 01F170

sEa(Sold) tiatg I\ AT, ASY(Sotd Uity JNAS ),
OHEIR(Solth 7| - A AIAHTER), BRE(Solt JIH - el AlAHBAR)

Optimum Design of Impact Absorbing System
for Spreader by Vibration Analysis

D. K. Hong' (Mech. Eng. Dept., Dong-A Univ.), D. Y. Kim (Mech. Eng. Dept., Dong-A Univ.), C. W. Ahn
(Mech. & Ind. Syst. Eng. Div., Dong-A Univ.), G. J. Han (Mech. & Ind. Syst. Eng. Div,, Dong-A Univ.),

ABSTRACT

This paper deals with the impact and the transient analysis of the impact absorbing system consist of double
damping, piston and spring system in spreader to increase cfficiency of it. It shows the optimum damping
coefficient and spring constant under the limited stroke of impact absorbing system using for crane spreader and
the optimum condition of impact absorbing system causing certain reaction force as time, which is characteristic
of dashpot and rubber. This system absorbed 11.5 and 88.5 % impact energy at the spring and the damper

respectively.
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Table 1 Initial parameters

Item list Description
Weight 5 (ton)
Drop height 0.2 (m)
Max. Stroke (X)) 0.044 (m)
Max. Stroke (X;) 0.021 (m)
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Table 2 Impact Absorbing System

Item list Description
m, 3.6 (kg)
mj 4.5 (kg)
k 965890 (N/m)
Optimum k2 864990 (N/m)
values C 73833 (N - s/m)
[ 99481 (N - s/m)
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x = Design variable

Objective function

n = Number of design variable
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Fig. 3 Displacement response according to time in
variable damping coefficient of upper piston
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Fig. 4 Displacement response according to time in
variable spring constant of upper piston
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Fig. 5 Displacement response according to time in
variable damping cocfficient of lower piston
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Fig. 6 Displacement response according to time in

variable spring constant of lower piston
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Fig. 7 Displacement response according to time in
variable spring constant of lower piston
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Fig. 8 Displacement response of impact absorbing
system in optimum condition
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Fig. 9 Velocity response of impact absorbing
system in optimum condition
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Fig. 10 Acceleration response of impact absorbing

system in optimum condition
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