Sensing System to Detect Center of Gravity of a
Lifting Load for a Crane: Experiments Using a
Model near Actual Load
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Sensing System to Detect Center of Gravity of a Lifting Load for a Crane
—Experiments Using a Model near Actual Load—
Kanazawa University Shuichiro Yamada, Hiroaki Seki, Tokuo Tsuji, Masatoshi, Hikizu
Toshiba Logistics Corp. Yasuaki Yamaguchi, Bai Ri
When lifting heavy load with a crane, misalignment between the crane hook and the center of gravity of the load causes sometimes
accidents. This work can be performed safely by adjusting the crane hook after measuring the misalignment of the load. In this report, we
measure the side forces of the load by placing the force sensors when lifting the load. We calculate the misalignment from the relationship
of the detected forces and the lifting force. We prove this possibility by experiments using a load model of about the size of 1mé near actual
condition.
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Fig. 5 Experimental set-up of COG sensing system
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Fig. 7 Relationship between force T ,F and time
Table. 1 Experiment result of detecting COG

T[N] F1 [N] F2 [N]
The 1st 903 1.21 0.19
The 2nd 956 1.50 0.58
Co Ci m [ka] ai [mm]
4.50x10° 5.64x10° 103 56.2

F7-, BORMOEE 2,=10,30,50,70[mm], 2 [BIH O FH Y EiFArE
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Table. 2 Estimation of mass (unit: [kg])

First misalignment Second misalignment |a;-Ab,| [mm]
a; [mm] 20 40 60

10 102.0 103.0 104.0

30 100.9 102.6 103.7

50 103.3 104.8 104.2

70 102.1 102.9 103.1

Table. 3 Estimation of misalignment a; (unit: [mm])

First misalignment Second misalignment Ja;-Ab,| [mm]

a; [mm] 20 40 60
10 22.1 26.8 31.2
30 36.2 437 48.9
50 54.6 61.0 58.5
70 73.9 77.1 78.1
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