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Abstract : Many malfunctions take place in container crane spreader due to impact So we designed a 2 DOF hydraulic impact
absorbing equipment to absorb the impact and we studied the change of damping coefficient with respect to the variation of
dimensions of oil-cylinder wall. When we design the dimension of hydraulic cylinder wall considering the displacement on the wall,

the value of it over 20mm didn’t affect the damping coefficient.
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2.1 2RHREAS) KR A

2z 9 Aeol Aleojol LAE = FAHFE 20217.5N
o7 27 ZgA Ao wE wEe 13 Aotk F2E
Fge Zbzh AR A% (Piston 1) 3.6kg, 33 2% (Piston 2)
45kgo 2 AAlC] wE ztzte] Azo|vh 2ZHUlE 22HTE
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Table 19 Jehliglon, A wgae g 43 2o

myxy+o(x— %) + k(% —x)) = F (1

m2£2+c‘29&2+k2x2 = Cl(x.l"" 9&2)+k1(x1—x2) (2)
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Fig. 39 Jeliiglct Fig. 3614 £57F Harl He AR
749 Z4F 00Lsecol A LAse AR 2ER I 2E
9 4L F3lY F = oo 42 didstd iE 2835 p
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Table 1 Impact Absorbing System

Piston 1
c1 74 (N -s/mm)
ka2 865 (N / mm)
Piston 2
cs 100 (N - s/ mm)

£
.

ma

Piston 1

|

k

Piston 2 ———‘
]

Fig. 1 Schematic diagram of impact absorbing system with

2 DOF
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Fig. 2 Displacement response of impact absorbing system

in optimum condition
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Fig. 3 Velocity response of impact absorbing system in

optimum condition

”TDZI’ = F (3)
- 4 - 2

1 = 74000 x0.442749 % <014 = 2.128 N/mm
- 4 _ 2

P2 = 100000 x0.19052 x =< 0.142 1.238 N/mm'
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Fig. 4 Schematic diagram of piston in hydraulic cylinder

Table 2, The dimension of cylinder wall thickness

Model a b c d e f g h
t(mm) 2 6 10 | 14 18 1 22| 26 | 30

]
——
_f_ [ ‘- “““““ 1
30mm> Piston 1 i
4. ] .
205mm
___________ 118mm
T :
30mm:  Piston 2 !
4 S H
¥
26mm
l |
|0—70mm—~

Fig. 5 Axisymmetric section of hydraulic cylinder
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(b) boundary condition

(a) meshed shape

Fig. 6 Meshed shape and boundary condition of model
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Table. 3 The average horizontal displacement and damping
coefficient of each model

a b c d e f g h

dgi(10”mm) | 6.95 (560|474 409|358 |3.17|285]| 258
ca{N - s/mm)|73.83|73.84|73.85|73.85173.86|73.86|73.86| 73.86
dg»(10”mm) | 765|614 |5.0314.19|{357|310(285]| 246

CoN + s/mm)|99.45(99.47|99.49|99.50/99.50{99.51 [99.51 | 99.51

dg : gap between the wall and piston
C: | total damping coefficient
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Fig. 7 Horizontal displacement(Ux) with respect to the

variation of cylinder dimension (Piston 1)
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Fig. 8 Horizontal displacement(Ux) with respect to the
variation of cylinder dimension (Piston 2)
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Fig. 9 Average horizontal displacement(Ux) with respect to
the variation of cylinder dimension
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Fig. 10 Total damping coefficient change with respect to
the variation of cylinder wall thickness (Piston 1)

99.52
T 9950 |
E
@
z
& ovas |
£
3
2 946 |
‘e
£
[1:]
fa]
—A—
99.44 - Co
A L i 1 i 1 i 1 i L i 1 2 1 i
0 4 8 12 16 20 24 28 32
Thickness of the cylinder {(mm)
Fig. 11 Total damping coefficient change with respect to

the variation of cylinder wall thickness (Piston 2)
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