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Automatic hook crane with robotic arm
Kanazawa University Masahiro 1IZUMI, Hiroaki SEKI, Yoshitsugu KAMIYA, Masatoshi HIKIZU

In sling work using a crane, workers near the hook sometimes have an accident. In this study, we propose a new crane
system with the hook moved by a robotic arm. When an operator brings the hook around a target object, the robotic arm hung
from the end of the crane rope moves the hook to catch the object automatically. We should pay attention that it is hard for a

normal serial arm to reach off the place just below the rope because of its gravity center. In this report, the robotic arm with

one driving joint and one passive joint is proposed for moving hook horizontally.
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Fig.2 Movement of hook arm and wire
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Fig.3 Feature of movement of hook arm
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I, I, I3 : Link length

my, My, M3 : Link weight
® : Gravity center
© : Drive joint

O : Passive joint
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Fig.4 Parameters of 3serial link arm
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Table.1 Condition of parameter of hook arm
Step

——300~ 1000[mm]| 50[mm]
I3 |500[mm](Fixed)

Other conditions

1,+1,=1000[mm]

Range

Im |
Im , |6000~ 18000[g]| 0.5[kel m+my+m4=30[ke]
ms
a; | 1,030~70[%] .
a, | 1,0)30~70[%] 5[]
a; |250[mm](Fixed)
~ 0,
by | 1,000~100[%] 50%]

b, | 1,000~100[%]

Table.2 Link parameters of hook arm

Iy Iy Is my my mg
400[mm] |600[mm] |500[mm] |18[kg]  |6lke] 6lke]
ai as as b, b,

120[mm] [210[mm] |250[mm] [400[mm] |0[mm]

Link

0 ,=-15[deg]
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Fig.5 Trajectmly of hook Fig.6 Pose of hook arm with 0 ,=15[deg]
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Fig.7 Operability of hook
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Fig.8 Design of miniature of hook arm
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Table.3 Parameters of a miniature model of hook arm

I I, [ m; m, mj
120[mm] [50[mm] |321[g] 43[g] 108[g]

Fig.10 Simulation result of miniature model
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