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This study was carried out to evaluate structural stability of the suspended plastic pedal used in
vehicles and to predict its fatigue life with the results obtained from finite element analysis. And
also shape optimization was performed to reduce its weight. Structural analysis of the suspended
plastic pedal was based on the evaluation tests such as static test, stiffness test, and fatigue test
in the actual field, which were frequently carried out in the companies manufacturing plastic
pedals. The evaluation for the plastic pedal was carried out by structural and fatigue analyses
using a commercial FEA program and according to it, maximum stress and strain and fatigue life
of the pedal satisfied all the requirements in the evaluation tests. The results of structural analysis
of the suspended plastic pedal were used in the fatigue analysis. Fatigue test was performed to
verify validity of the theoretical fatigue life of the plastic pedal. And the life by theoretical
calculation was in good agreement with that by the experiment .Object function for optimizing
shape of the plastic pedal is its volume, and total volume of the plastic pedal was reduced to

about 11.7% through shape optimization.
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Fig. 4 Finite element model

Table 1 Material properties of a plastic pedal

Young’s modulus (GPa) ‘ 10.5

|
Poisson’s ratio 10.35
Density (kg/mm’) 1.39%10°

Ultimate tensile strength (MPa) 193
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Table 2 Test standard for a plastic pedal

Test Method | Check Items Test Standard

plied force 300N (Stimes)

Static test permanent

X R below Smm
deformation

Horizontal | applied force 300N (Stimes)
stiffness permanent below &
clow 8mm
test deformation © m
. applied force 0~300N
Fatigue test
deformation no crack

Fig. 5 Loading condition for static test

Fig. 6 Loading condition for horizontal stiffness test
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Fig. 7 Results of stress analysis in static test
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Fig. 8 Results of deformation analysis in static test
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Fig. 11 Fatigue tester
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Fig. 12 Results of fatigue test
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Fig. 13 Results of 1st shape-optimization analysis

Table 3 Results of 1st FE Analysis

Check items Results Standard
Structural | Max. stress 54.1MPa 57MPa
Analysis | Max. deformation | 2.1mm 5.0mm
Fatigue . . . ;
) Fatigue life over 10’ cycles | 10" cycles
Analysis ;
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Fig. 14 Results of 2nd shape-optimization analysis

Table 4 Results of 2nd FE Analysis

Check items Results Standard
Structural | Max. stress 56.6MPa 57MPa
Analysis | Max. deformation | 2.1mm 5.0mm
Fatigue . . _
. Fatigue life over 107 cycles | 107 cycles
Analysis
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Fig. 16 Location of sensor shaft
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