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Fig.2  Characteristic test controller schematic
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Gearshift Control for AMT Based on a 2-DOF Electromagnetic Actuator

Lin Shusen Chang Sigin Li Bo
(School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract; To improve the shifting quality of the automated manual transmission (AMT) , a type of AMT
gearshift system based on a 2-DOF electromagnetic actuator was developed. A coupling system model
including electric, magnetic circuit and mechanics was built. The characteristics were investigated
through tests. The output force was more than 1 200 N and the maximum output torque was 2.5 N-m,
which showed that the dynamic response was relatively fast. The gearshift process was divided into four

phases. During the synchronization process, an optimal objective function of shift quality indexes was



5 43 MR S DEFH 2 [ R R PRAT A AMT 5

developed and the optimal control was adopted to achieve the optimal shift quality. The shift sequence
coordinated control of shift out and gear selection was introduced, and the gearshift controller was
designed and tested. When the equivalent inertia was 0.03 kg - m’> and the speed difference was
620 r/min, the results showed that the shift time was 135 ms, the impact was 3. 86 m/s’ | and the friction
work per unit was 0. 077 J/mm*. The coordinated control method could be reduced to 11 ms. The test
results indicated that, combined with the designed control strategy, the novel gearshift system achieved
good shift performance.

Key words: 2-DOF electromagnetic actuator Automated manual transmission Synchronizing process

Optimal control
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Flowrate Measurement of Upper-nozzles in Cylinder Head
Based on Orthogonal Design Method

Wang Zhaowen Zhao Qiang Chen Xiong Zhang Kun Huang Ronghua
(College of Energy and Power Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract; With the improvement of power density of internal combustion engine, the coolant jacket
structure is becoming more and more important. The design and optimization of coolant jacket depend
heavily on the construction and position of the upper-nozzles, so that the flowrate measurement in the
upper-nozzles will benefit those design and optimization. However, during the flowrate measurement, the
construction parameters and installation parameters of the measurement rig will affect the measurement
error significantly. This paper explored the relationship between these parameters and the measurement
error by means of CFD numerical simulation based on orthogonal design method. In order to control the
measurement error in 3% , the flow in many upper-nozzle schemes were simulate, and then the range
analysis of the simulation results were achieved and the levels of each factor were optimized. After the
optimization, the suitable levels of each factor were determined, and the maximum measurement error of
the optimum schemes was reduced to 2. 95% . At the end, the paper achieved a measurement experiment
to correct the numerical simulation, and the difference between simulation error and experimental error
was only 2. 07% according to the experimental results, which verified the reliability of the numerical
simulation and accuracy of the measurement technology.

Key words: Cylinder head  Upper-nozzles  Flowrate measurement  Orthogonal design method

Structure parameters Installation parameters



