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Optimization in design of the Auto Guided Vehicle with
different typical fork materials
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Abstract
The paper presents a new optimization strategy applied in design of the Auto Guided Vehicle

(AGV), mainly with multi-target response surface methodology, Taguchi method, grey relational
analysis and dimensionless number to explore the optimize relationships in the maximum better
working distance and the minimum vibrations with plastic fork and extruded aluminum fork in the
forklift function of AGV. First, LEGO EV3 robot module is designed to forklift function and conduct
automatic goods handling in combination with wireless transmission vibrations data logger. Finally,
three design parameters (i.e., Motor rotation degrees, vehicle weight and motor revolution) are used
to find the minimum vibrations and better working distance on the goods handling via multi-target
response surface methodology for the different fork materials (plastic and extruded aluminum) in the
same ground environments. The results show that the optimum operation parameters are the lift
height: 3186 degrees, the vehicle weight: 2.4 kg, the moves revolution: 30 rpm, the moving distance:
3296 cm and the average minimum vibration value: 0.0212 for the plastic fork. The optimum
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