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Dynamic control method of tractor powershift process

based on genetic algorithm

SUN Dongye , CHEN Xudong, LI Baogang, YANG Biao
(State Key Laboratory of Mechanical Transmission , Chongqing University, Chongqing 400044, P. R. China)

Abstract;: When the tractor is under heavy-duty operation, the engine is operating at full throttle and in
speed regulation the torque of the engine will change during the shifting process, causing sudden change of
torque when clutch engages. Aiming at the solution of the problem of shifting gears under complex
operation, the oil pressure control method of clutch synchronnization phase is proposed. The tractor’s
operating characteristics and power shift quality requirements are fully taken into account and the changes
of vehicle speed, impact degree and sliding friction work are used as evaluation indicators. The genetic
algorithm is used to analyze and design the power shift process of the tractor. The results show that all
indicators of gear shifting process come up to the standard and the control method is correct and feasible.
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Fig. 1 Basic structure of the power shift gearbox
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Fig. 2 Dynamics model of the power shift system
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Fig. 3 Schematic diagram of the upshift process
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Fig. 6 Schematic diagram of the synchronization phase control strategy
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Fig. 13 Optimization results of the upshift process Fig. 14 Optimization results of the downshift process
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Kp K] KD PZ/MPH
PAEE R PAEE R PARE] G
0.447
0.118 0.131 0.059 0.093 0.001 0.013

1P4TF 2 Phagd B AL BT Ja xF He g SR 15 B s ol JA Ak 5 8 75 3 % 3l AR AL R 2D 20 90 L B Kb
i BEHA I 10 6 , P B B W& 14 0.3 s, W EE DI N 1 500 T,

e’ - |
.l - - -thibiE 1
15 = 46
fiz =
R . 4.4r
H 0t E 42}
= : S Lol
R 1 = T
T o5t | @ 38
8 I 36}
. L . , 3.4 . . . .
0.0 0.5 10 15 20 0.0 0.5 10 15 20
tls tls
(a) FePimf ) & (b) ZE#HhZL
7000 [ AL 20
6000 [ = 15
= 5000 | AL
E 4000 T g 3
# 3000 | - S
g ® -5
2000 ﬁ _10
1000 | -15
0 . . . ; -20 . . . .
0.0 0.5 1.0 15 20 0.0 0.5 1.0 15 20
tls tls
(c) WEEDIE (d) phifi B £2 &

B 15 FEmEERAAaExtEE

Fig. 15 Comparison of upshifting index before and after optimization
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Fig. 16 Comparison of downshifting index before and after optimization
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