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The Optimum Design according to System Variation of Impact Absorber for Spreader

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

ABSTRACT

On this study, the dynamic response of vibration absorber was operated by finite element analysis and this paper
proposed the optimum value of spring constant and damping coefficient for three types of impact absorber. Also the
reaction force of piston which is the objective function was proposed by the optimum design and the model which
has the optimum value among the reaction forces was shown.
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Fig. 1 Model 1 of impact absorber
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Fig. 2 Model II of impact absorber
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Fig. 3 Model III of impact absorber
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Minimize :
F(x) =RF(Reaction force) 6)
Subject to :

In case of model I
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In case of model Il & model I
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Table 1 Initial condition of model I

Item list Description
Weight(W) (ton) 5
Drop_height (m) 0.2
Maximum stroke ( x) (m) 0.05

Table 2 Initial condition of model II and model III

. Description
Ltem list model 11 | model 1T
Weight(W) (ton) 5 5
Drop_height (m) 02 0.2
Maximum stroke ( x;) (m) 0.05 0.05
Maximum stroke ( x5) (m) 0.015 0.015

412 A=A 2 gFxA

FAEFT7Y BAZA L 2=y 223 A4
He FES ddngdoz gigi.

w3, 29 19 Ao dF 2RI grEl
AZE9E Combination 84S ALgslglon =4

Table 3 Initial parameters of models

Item list Initial | Lower | Upper

m (kg) 13.5 - -
Model 1| k (kN/m) 300 100 10,000
¢ (kN-s/m) 250 10 10,000

m; (kg) 9 - -

m; (kg) 4.5 - -
Model | Kk, (kN/m) 300 100 10,000
I & III{ k; (kN/m) 450 100 10,000
¢; (kN -s/m) 250 10 10,000
¢y (kN s/m) 50 § 10 | 10,000
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Table 4 The optimum result of model I

Design value Optimum
k (kN/m) 665.01
¢ (kN -s/m) 217.66
State value Optimum
x (m) 0.05

Objective function
RF(Reaction force) (kN) |

418.232
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Fig. 4 Reaction force of model I
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Table 5 The optimum result of model II

Design value Optimum
k) (kN/m) 315.03
c1 (kN-s/m) 353.69
k> (kN/m) 447.35
¢z (kN - s/m) 302.5
State value Optimum
x; (m) 0.05
x5 (m) 0.015
Objective function
RF(Reaction force) (kN) | 390.38
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Fig. 5 Reaction force of model II
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Table 6 The optimum result of model IIT

Design value Optimum
k; (kN/m) 233.96
ci (kN - s/m) 222.26
ka (kN/m) 576.45
¢ (kN-s/m) 742.68
State value Optimum
xy (m) 0.05
% (m) 0.015
Objective function
RF(Reaction_force) (kN) | 469.7
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Fig. 6 Reaction force of model HI
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