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Abstract: This paper presents simulation-based analysis of energy flow of a wheel loader. The objective of this
study is to analyze the energy flow of a wheel loader during driving and working. Because the wheel loader
powertrain consists of a mechanical and hydraulic powertrain, the generated power from the engine is divided
into 2 powertrains. Further, a virtual prediction of energy flow in the powertrains is a key factor in terms of
optimal design. Accordingly, the simulation model that is able to predict the virtual energy flow is developed
and analyzed in this study. The proposed wheel loader simulation model has been constructed in the
Matlab/Simulink environment. It is expected that the developed simulation model will analyze the energy flow

and efficiency in the design stage.
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Y @ front yaw angle, rad 7  rear
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kpin : pin joint stiffness, N/m
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Fig. 1 Wheel Loader Powertrain

Fig. 2 Free Body Diagram of Wheel Loader
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Appendix
2:(C,+C)) 2:(,-C,-1.-C)
1__73 = "
_ 220G C) 207G 4G
P I S I
B = 2-C ,B, = 2:1,-C
m 1

: wheel loader mass

: lateral stiffness of front tire

: lateral stiffness of rear tire

anas

~
~

: distance to front axle from mass center

~

: distance to rear axle from mass center
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