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Oscillation Motion Control of Gantry Crane System with Arm for Anti-Sway
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Abstract : In practical fields, the sway of crane systems leads to extra stress to the crane
structure during the transporting operation and it is in close connection with its life. Usually, when
we operate the cranes with high speed and manual control, the sway motion is irreducible. In this
paper, a new type of crane system is proposed to avoid the irreducible sway of the crane systems.
The proposed system is composed of mechanical arm with function of anti~sway based on
conventional line system. By the anti-sway arm, we can realize to prevent the sway of the
container box but cannot avoid the oscillation for the overall body of the crane. So, a controller
design method to solve the above stated problem must be considered. The problem is solved by
adopting the velocity pattern control methods of trapezoidal and curve types and its effectiveness is
proved through experimental results.
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Table 1 Basic specification of transfer crane
Array scale 3 floor, 6 array
Load weight 406 [ton] under spreader
21/50 [m/min] hoisting
90[KW] X 2[set]
Worki
o d“g speed 70 [mv/min) trolley
ma:tor utout 10[kW) X 4[set]
240 [m/min](no load)
2200 x 8 set]
Travelling length 300 [m]
Rail span 20 [m]
Lift height 12 [m]
Crane weight About 100 [ton]
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Photo. 1 Gantry crane system
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Fig. 1 Plan of the crane arm

22 Fzcle =AY

Fig. 2& A9 F7IEdE Holu glow,
a#Ae) FrtdEeE M, 2HJY FrHEgerE
A& D, AeH oy ’é%ol m, 23X Zo)
[, 29 FFHE F, Aeojve o=
5E Zsty 7t A 9 Hala_— L, 224 HozRE o
T 2R AYE v, REY EE5H 4&

gt &, AAge] Rdge dubel Ay Q)
N2z Sr1H o2 AZhete] Lagrange $54
g o) g3t thEd Ze AHAAY ¥
2'7/'\] @o P o]r;],
l
Load
- mass m
rrr '_J
| Rail |

Fig. 2 Coordinate of crane system
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Fig. 3 Trapezoidal velocity pattern.
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Fig. 4 Curved velocity pattern
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Fig. 10 Arm vibration by trapezoidal
velocity pattern( /=2[m])
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Fig. 11 Arm vibration by trapezoidal
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Fig. 12 Arm vibration by curved velocity
pattern( /=1.5[{m])
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Fig. 13 Arm vibration by curved velocity
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Fig. 14 Arm vibration by curved velocity
pattern( /=2.5[m])
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