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Optimization of a trolley for mechanical parking systems

M. J. Kim(Mech. Eng. Dept., Korea Univ.), K. H. Kim(Mech. Eng. Dept., Korea Univ.)

ABSTRACT

An automated mechanical parking system with

a dedicated multi-floor building has been studied for

improvements. Among the major components of the system, study is focused on the trolly which is the most

important to the overall reliability of the system. .The trolley holds and moves a parked vehicle horizontally into

a specified position for the next sequence of operations. Optimization of a trolly structure is presented for

strength and simplicity. With optimization, the weight has been reduced by 30% with respect to the conventional

design.

Key Words : Trolley (A} 5227 2]). Parking system (F2}428]), Taguchi method (CH7 % A ¥ A&,
Optimization (¥ # 3}), Subproblem approximation method (F£EEA ZAY)
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Fig. 1 Layout of a trolley
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Table 1 Pre-analysis results for upper & lower plates

max imum max imum

ight
stress(MPa)|displacement (mm) weight (Ke)
UPPETL 109 4.2 253
plate
1
OFTl 108 1.8 287.6
plate
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Fig. 2 Control parameters of a upper plate :
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Table 2 Control parameter values for a upper plate

Symbols Control . |Original|Level 1]Level 2
parameters
A |Thickness of A] 4.5 3.2 6
B  {Thickness of B] 4.5 3.2 6
C |Thickness of C| 4.5 3.2 6
D Adapted range | all all [{partial
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Fig. 3 Control parameters of a upper plate :
(a) section shape (b) part “division
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Table 3 Control parameter values for a lower plate
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Fig. 4 Loading conditions on the upper plate :
(a) part4 (front wheels) (b) part2 (rear wheels)
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Fig. S Boundary condition of a upper plate
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Fig. 6 Boundary condition of A area for lower plate
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Fig. 7 Mean value analysis of von Mises stress
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Fig. 9 Weight history of optimization for a lower plate
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10 Optimization result of thickness :
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Fig.
(b) lower plate
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