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Impact Analysis For a 2-DOF Shock Absorbing System with Multi-Step Damping
Coefficient
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ABSTRACT

Many malfunctions take place in container crane spreader due to impact. So we designed a 2DOF hydraulic
impact absorbing system with multi-step damping coefficient and studied the effect of orifice's interval and damping
coefficient. The damping coefficient of upper piston was found to be 180 N - s/m, and the orifice's interval to be
9mm, the max reaction force and the average reaction force might be lowest. Compared with a general 2-DOF impact
absorbing system, the max reaction force reduced by 46%., and average reaction force reduced by 5%.

Key Words : Container crane spreader (Z1Eloj1] 29l ~Z &), 2-DOF hydraulic impact absorbing system (24
T EA $ZEFT4A), Multi-step damping coefficient (CFetA] 74 ZAl<), Reaction force (W)
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Fig. 1 Schematic diagram of 2-DOF impact absorbing
system

Table 1 2-DOF impact absorbing system

Piston 1 m; 9kg
(Upper Piston) 1(: 335105 ];(I;I\;:]n
Piston 2 mp 4.5kg
(Lower Pistion) Z 3‘:)437 li(l‘;s/i;n
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Fig. 2 Schematic diagram of 2-DOF shock absorbing
system with multi-step damping coefficient
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Fig. 3 Schematic diagram of shock absorbing system for
impact analysis
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Table 2 Max reaction force and time with respect to

three damping coefficients (cy')

! 3 L 1 1
020 024 a28 032 038

¢’ (N's/m) Time(s) Reaction Force(kN) Time(s)

170 0.2156 432.063
180 0.2046 442.055 (a) 170 N - s/m
190 0.2046 466.173
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Table 3 2-DOF impact absorbing system with
multi-step damping coefficient
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Table 4 Max Reaction force and average reaction force
change with respect to each orifice’s intervals

Orifice's . Reaction | Average
Time(s)
Intervals(mm) Force(kN) | Force(kN)
3 0.2306 469 258
4 0.2046 488 258
5 0.2046 442 258
6 0.2046 442 258
7 0.2046 442 258
8 0.2046 442 257
9 0.2046 442 257
10 0.2066 543 261
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Fig. S Change of reaction force with respect to orifice's
interval
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Fig. 6 Reaction force of 2-DOF shock absorbing
system of single step and multi-step damping

coefficient (orifice's interval 9mm)
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