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Rollover of Carton Box Cargoes on a Moving Cart
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Deliveries of carton box cargoes by a cart occasiondly cause rollover of the cargo in cornering of the cat.  The
authors assumed that the rollover was theoreticdly explained by the balance of moment between gravity and
centrifugd force a the corner. In order to prove the assumption the authors carried out experiments of therollover in
which two different carton box cargoes loading real merchandises and an automated guided vehicle (AGV) as a
moving cart were deployed. The AGV run a corners of three different radiuses. The result of the experiment
fundamentally showed the rightness of the assumption. In addition, it was discovered that another centrifugal force
exigted on the surface of the AGV when the cargo placed at different locations on it on which occurrence of the
rollover depended.
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Fig.2 Rollover of cargoes on a turning cart
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Table 1 Specifications of AGV for
experiments

Maker NISSAN

Model SAV2-2LMC
Guiding system Magnetic tape
Velocity Lessthan 1.2 m/s
Minimum turning radius 600 mm

Length 954 mm

Width 600 mm

Height 975 mm

Drive DC motor
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Fig.6 Carton box cargoes for experiments
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Carton box cargo 1s Carton box cargo 2s
on the center of AGV on the outside of AGV

Fig.7 Conditions of experiments
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Table 2 Results of experiments
Route 1 Route 2 Route 3
Inside | Center | Outside | Inside | Center |Outside | Inside | Center | Outside

% [Theery | 7 [ 4 [ 3 [ 7[5 ]4[8]6]6
Fg:él Velocity (m/s) 0.9 0.7 0.6 1.0 0.8 0.8 1.0 1.0 0.9
£ §[Experiment 71 7 |6 7 [[6 [ 5[ 8[6[6
O Velocity (m/s) 1.0 1.0 1.0 1.0 1.0 1.0 1.1 1.1 1.0
ém Theory 7 5 3 3 6 4 9 9 6

g g‘ Velocity (m/s) 1.3 0.8 0.7 1.1 0.9 038 13 1.0 1.0
=R Experiment | 4 5 4 6 5 5 5 6 5
O Velocity (m/s) 1.0 0.9 1.0 0.9 0.9 0.9 1.0 0.9 1.0
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