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Multi-objective Optimization of the Transmission System Parameters
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Abstract: Based on the working conditions of the electric tractor, the parameters calculation method of the transmission
system is analyzed, and a novel two-gear transmission for 20 kW electric tractors is proposed. To increase the power and
improve economic efficiency of the electric tractor synchronously, three indicators are defined:the maximum velocity for
rotating plough, continuous normal ploughing time and continuous rotating ploughing time. A multi-objective optimization
function with the three weight factors is then proposed. Using the 20 kW electric tractor as the research subject, the parame-
ters of the transmission system are optimized for multi-objective optimization functions. The dynamic performance of the
battery and motor for the optimal transmission parameters are analyzed through simulation. The results show that, for the
20 kW electric tractor, the new two-gear transmission scheme is feasible and the proposed multi-objective synchronous opti-
mization strategy for the transmission parameters is effective.
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Fig. 1 Torque and speed characteristic curve of different
gear output of the electric tractor
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Fig. 2 Operating area distribution of the tractor under
different operating conditions
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Tab.1 Parameters of the electric tractor
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Fig.3 Plough-working conditions of the electric tractor
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Fig.4 Plowing and rotary operating point of the electric
tractor
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Fig. 5 Influence of the transmission ratio of electric trac-
tor on each parameter index
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Fig. 6 Composite index coefficient and fitting curve of the

electric tractor under the weight coefficient of C,
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Fig. 7 Simulation results of tractor plowing operation

P 7 AR B SIHE R L AR T 00 T 9K 5)
FUATLIBE IS P SR o S PR SE R , 9 1 it
R SOC FREMECTAR. XULHIA SCHE 1y L3l
PILIL B 2R G AL BT 52 REAR G i T 1 46 iz HL
BBF TOLHOA TR, R AT, TARFRR; 453 3R 3
Waxs b, LR T ASSCR AL AL B D5 TA R s e
SRR P RE BAT—E Y L

(D A SCHE R SIHE I LB S RO E s T
SRR Ak RE O FURIRL ; ST i Sl R LML T
oL, 1R SR P AL 7 S F A T . e
LR R BERH R AP AT RE B 2 5 1Y
J5 2, TEA B S H ML REHE bR EOR BRI FE T,
ST AR A LA B AR AR R H .

(2) 9L B S AL BN 1 PR RE N 25T P RE [ 2
FETHR A b, T R SIE R LR RELR G Ha bR R AL,
WFFEAL Bl LU R BB R LR AP RE A LA , $
— PRI P AL SE Bk T 00 A v SR LIS B EE
ZAEPRRAA AL .

(3) FI RIS Y 20 kW HL SIS HLRE =M REDT 1L
L SIEIN v LY LTV G e SR TR VAL N e S
FW AR LA DT E 5 58 A RER i ROH 2
Tt 40% , BEBHESA L EIFET 5.25% , ZRE bR &
BARTE 1.101% , ARG I TR LIRSS TO0R9F T8

SE Lk

[1] Patil P G. Prospects for electric vehicles[J]. IEEE Aero-

space and Electronic Systems Magazine, 1990,5(12) :

[2]

[3]

[4]

[5]

[6]

(7]

[8]

(9]

[10]

[11]

[12]

[13]

15-19.
FRERS. RLSIHEHI ALK S RGEWFFE (D], Fat: AR
A ARA, 2008.
ARG, BT, Rar k. e sh R LR sh R gkt
(3], TR R R 2 24l . A SRS, 2015, 36 (5) -
78-81.
R, E5 . JE A A S B AL 3 R SR UE RC K
AL, RHUERTIE, 2015 (9) : 250-253.
Bodria L, Fiala M. Design and testing of an electric-
powered walking tractor[J]. Journal of Agricultural En-
gineering Research, 1995, 60 (1) :57-62.
HEW. Hibiit M. 4 M. JE: mEEE IR,
2006.
RS, AR L. LSRG B RIS 5 ik
5T L], M aTARE R 242441, 2009, 32 (1) + 140-145.
FIAKE. BB TR S SOC ST (D).
JUM AR R TR, 2012.
Zheng M M, Qi B J,Du X W. Dynamic model for char-
acteristics of li-ion battery on electric vehicle[C]// Pro-
ceedings of the 4th IEEE Conference on Industrial Elec-
tronics and Application. Xi’an: IEEE, 2009 : 2867-2871.
PRAH:, ok, SR . SR i SR (M. JEat:
TR A, 2005,
P IGRESE , 2= 5EiE , 2. ADVISOR IRA3h f1Hahik
ARG — IR RN ]. 1% TR, 2004,
26 (3) : 249-252.
PR i AL SRR 58T D).
G PHALARMBHERE, 2012,
Arjharn W, Koike M, Takigawa T, et al. Preliminary
study on the applicability of an electric tractor (Part
1) [J]. Journal of the Japanese Society of Agricultural
Machinery, 2001, 63 (3) : 130-137.

RiEHE: AL E



