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The research of powerful shifting
multi-parameters for heavy-duty mining truck

strategy  considered

ZHAO Xin-xin, ZHANG Weng-ming, FENG Ya-li, YANG Yao-dong

(School of Mechanical Engineering, University of Science and Technology Beijing, Beijing 100083, China. Corresponding
author: FENG Ya-li, E-mail: ylfeng126@126.com)

Abstract: The powerful shifting strategy considering multi-parameters for mining truck is set up, which
is based on the weight, working condition and change rate of throttle angle. Depending on the method of
superposition, the full field performance function of diesel engine which produced by Cummins
QSL-FR91674, was established. In addition, the relationship between engine speed and output torque in
different throttle angle was shown by this function. Based on the engine dynamic performance, three
parameters powerful shifting strategy which consisted of vehicle speed, throttle angle and vehicle
acceleration was designed. Because of working condition characters, the strategy was optimized by
combining another augments which included the identification method for road condition, the state of
vehicle load quality and driver intentions. The power train system simulation model was established in
MAPLESIM, and simulation results represented the optimized strategy can precaution unnecessary shift
and improve the dynamic performance for vehicle.

Key words: mining truck; powerful shifting strategy; shifting parameters; change rate of throttle angle
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Table 1 Engine torque performance

HE35 (/rpm) 900 1000 1200 1300 1500 1700 1800 1900 2000
FEE (/Nm) 1216 1285 1386 1424 1424 1368 1354 1310 1235
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Table 2 Gear ratio
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Table 3 Influence of load quality for 4-5 shifting velocity
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