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Study on Durability by Structural Analysis of Bulldozer
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Abstract

This study analyzes the behaviors on stress, fatigue and vibration about bulldozer in operation. Maximum equivalent stress
is shown with the frequency of 100 Hz in case of the harmonic vibration analysis applied with force. Among the cases
of nonuniform fatigue loads, ‘SAE bracket history’ with the severest change of load becomes most unstable but *Sample
history’ becomes most stable. In case of ‘Sample history” with the average stress of 0 to -105MPa and the amplitude stress
of 0 to 1.617x105MPa, the possibility of maximum damage becomes 3.23%. This stress state can be shown with 5 times
more than the damage possibility of ‘SAE bracket history’ or ‘SAE transmission’. The structural result of this study can
be effectively utilized with the design of bulldozer by investigating prevention and durability against its damage.
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Fig. 1 Mesh shape of bulldozer

Table 1 Material property of structural steel

Young’s Modulus(MPa) 71,000
Poisson’s Ratio 0.291
Density(g/cc) 7.87
Tensile Yield Strength(MPa) 50
Compressive Yield Strength(MPa) 280
Tensile Ultimate Strength(MPa) 310
Compressive Ultimate Strength(MPa) 0

Static Structural
Time: 1, 5

BB Fixed Suppor
B Force: 2000 b
B rorca 2 1000,

Fig. 2 Boundary condition
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Fig. 5 Load histories at nonuniform fatigue loads
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Fig. 6 Contour plots of fatigue life
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Fig. 7 Contour plots of fatigue damage
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Fig. 10 Total deformations at natural frequencies
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