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Analysis and Optimization of Macpherson Steering Suspension

Qin Wei' Geng Qingsong' Huang Yonggang®® Du Li’® Zhang Wei'
(1. School of Mechanical Engineering, Chongqing University, Chongqing 400044, China
2. School of Mechanical Engineering, Chongqing Technology and Business University, Chongqing 400067, China
3. Chongqing Key Laboratory of Mechanism Design and Conirol for Manufacturing Equipment, Chongging 400067, China)

Abstract; Aiming at a car modified as SUV, the layout of the front Macpherson steering suspension
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system needs to be redesigned after raising the car body. As a result, the toe-in of front wheel changes
towards a positive rate in the process of the wheel jounce, which causes the vehicle tends to over steer.
And Ackerman deviation is large which makes severe tire wear in progress of turning around. According
to the structure characteristics of Macpherson suspension mechanism, the kinematics of suspension is
analyzed based on space geometry method when it has or not has the steering linkage. And the influences
on the amount of toe-in and camber of steering linkage are found. The optimization model is set up based
on the influences on toe-in of steering linkage and space limitation of splitting point, which is calculated
with Matlab. After optimization, the toe-in deterioration is eliminated, and Ackerman deviation is
effectively reduced. As a result, the handling and stability of the vehicle and tire wear are improved in
progress of turning around.

Key words; Macpherson suspension Steering trapezium Alignment parameters Optimization design
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Position Determination Strategy of CNG-diesel Dual-fuel Single-cylinder
Engine Based on Crankshaft Instantaneous Speed

Wang Guiyong Hu Hailong Bi Yuhua Shen Lizhong Wang Weichao
(Yunnan Province Key Laboratory of Internal Combustion Engine,

Kunming University of Science and Technology, Kunming 650500, China)

Abstract; Aiming at the non-electronically controlled single-cylinder diesel mainly applied for
agricultural machinery, the electronically controlled CNG gas supply system was only increased to modify
the engine but maintaining the original mechanical part. Theoretical analysis and experimental
measurement of instantaneous speed for single-cylinder diesel were conducted. The law of single-cylinder
instantaneous speed variation was summarized, and based on the law a position determination strategy was
proposed. An experimental scheme for CNG-diesel dual-fuel single-cylinder diesel was designed. After
implemented the strategy and CNG injection driver on microcontroller, bench tests were carried out. The
results showed that position determination based on this strategy achieved good accuracy and the engine
ran stably, both under stable and variable engine conditions.

Key words: CNG-diesel dual-fuel single-cylinder engine  Crankshaft instantaneous speed  Position

determination CNG injection driver



