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Optimum Design of Impact Absorbing System
for Spreader by Using a Design of Experiments

Y. H. Noh™, 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

This paper deals with the impact analysis of (he impact absorbing system consist of one degree of [reedom and
two degree of freedom damping-spring system in spreader to increase elficiency ol it. It shows the optimum damping
coefficient and spring constant of impact absorbing system using for crane spreader and the optimum condition of
impact absorbing system causing certain contact impulse. In the optimal model, the contact impulse is reduced 98.57
percent and 92.22 percent respectively.
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Fig. 1 Model of container and spreader with impact
absorbing system

Table I Mechanical properties

Description
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Fig. 2 Model T of impact absorbing system

Table 2 Initial condition of model 1

Ttem list 1 Description
Spreader weighi(ton) 10
Drop height(m) 0.2
Max. stroke(m) 0.3
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Fig. 3 Model II of impact absorbing system

Table 3 Initial condition of model II

Ttem list | Description
Spreader weight(ton) 10
Drop height(m) 0.2
Max. stroke of up(m) 0.15
Max. strokc of down{m) 0.15
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Fig. 4 Contact impulse of spreader without impact
absorbing system
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Main Effects Plot for S/N Ratios
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Fig. 5 Illustration of factor effect for impact absorbing
system model I
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Fig. 6 Contact impulse of spreader with impact
absorbing system model 1

Table 4 The optimum result of model 1

Decsign variables Optimum
k(kN/m) 700.0
¢(kN-s/m) 90.0
Contact impulse(N - s) 72.00
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Main Effects Plot for S/N Ratios
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Fig. 7 Ilustration of factor effect for impact absorbing
system model II
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Fig. 8 Contact impulse of spreader with impact
absorbing system model II

Table 5 The optimum result of model II

Design variables Optimum
cyp(kN - s/m) 800
Kaown(kKN/m) 450
Cdown(KN - s/m) 120

Contact impulse(N - s) 393
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Table 6 The optimum result ot models

Model Contact impulse
Without impact absorbing system| S050(N - s)
Modet 1 T2(N + s)
Impact reduction ratio(%o) 98.57
Model II 393(N - 5)
Impact reduction ratio(%) 92.22
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