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Prevension of disaster caused by upset of forklift trucks

Kiyoshi FUKAYA*
Noboru SUGIMOTO*

A forklift truck is a useful machine. But it has a defect, i.e. it is unstable essentially. Because of the
defect, upset accidents of forklift trucks occur. To protect an operator of a truck from such accidents,
there is a need for safety devices.

A mathematical model of a forklift truck was made up and the degree of hazard of lateral upset during
turning on the inclined ground was estimated. And -the upset time was estimated to be 0.5-1.5 second.

The cab mockup with a man was inclined from 0° to 50° and the escape action of men was studied.

Severel ways of safety devices were compared with each other. And one of them, i.e. air bag system
was manufactured by way of trial. This system consists of air bag deploying subsystem and sensor of
upset. This works in the following way. When a fork lift truck upsets, the air bag will deploy and close
the sidespace of truck and prevent the oprator’s ejection or runaway out of the truck. The air bag also
works as cushion for the operator. v

To detect the upset, the pendulum-type sensors were tested. The sensors detected inclination well. The
sensors picked up false signals due to the vibration of forklift truck, but these were eliminated to usable
level by use of lowpass filter.

There are many ways to deploy the air bag. In this research the compressed air was used. In this method
the deployment time were 0.5~1.0 second. This is comparable to the time of upset and air bag will deploy
until the end of upset.

In the experiment, the air bag reduced the shock of dummy’s strike on the ground to the human tolerance
level.

In this research it was certified the air bag is useful to protect operator from injury.

*  HMAFFEES Mechanical Engineering Research Division
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Tab. 1 Several ways of safety devices for protecting
the operator of a forklift truck in time of upset
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Table 2 Average degree of cab mockup at the time of
operater’s run away
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Table 3 Upset time in various condition
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Table 5 Characteristics of pendulum-type sensor
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Table 6 Deploying time of air bag
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