2021410 A Z%ikm fiﬁi?"ﬁx’ 52 % %10 M

doi;:10.6041/j. issn. 1000-1298. 2021. 10. 045

EIERNS DB EREEEITSSHMAK

mek oo F oKk EY H&RE FERE 4 8
(1. REFE TR G328 TR, KIF 0300245 2. 7 H K FE2 S0l 4E HA FRAF , 4211 753001 ;
3. W EER R TAE AR MR B FRAE], KR 0300065
4. ELOE E B RO R A AL B L R T S 286 =, Jb R 100083)

FEE . s i s h L2 7 H it R O DI AR T2 5 | R RE B2 M T — D57 8 AT R Y Fo Tt PR AR SR 254 B T
G| PERE TN AT 2, ABRSIACR W e R M ATl & 2 R 847 B e 0k H A 7 ALt R 2R S B AL A T 2 s 7
AR AR S48 B P F 1 TR 2380, 78 Matlab/Simulink 15 B4 35 7 L shitifi L4251 /0 05 EA Y | 4
XFHER 1 ~5 kN S BN K22 5 | T8, X H i R 2 S B AT S 0922 5 | R REEAT T 05 FOF LA AT 5 2 T R h Y
o7 B T R b R R A SR 2 ) A T L SR AL S IR AE ML, IR AE S N A IR T X R R S SR A B R AT BRIE
SRR AEPUIERTN 2 R B B RTER T, Ir 4 11 A9 i 1t 5 2800 il 2 5 4 S8R e i ) 2840 0 #2514, 16% F1
5.66% , AT T BIERALY A 5 1Rl HERE

KR HEhHERL; AR bR 4251 i

FESES, S219.4 XERERISAG: A XEHS . 1000-1298 (2021 ) 10-0425-09

Configuration Design and Parameter Optimization of Power Battery
Ballast for Electric Tractor

WU Zhongbin' LIU Yu' ZHANG Jun'® ZHOU Fengtao® HE Jinggiang’ XIE Bin®*
(1. College of Mechanical and Vehicle Engineering, Taiyuan University of Technology, Taiyuan 030024, China
2. Ningxia Tiandi Benniu Co. , Lid. , Yinchuan 753001, China
3. Taiyuan Institute of China Coal Technology and Engineering Group, Taiyuan 030006, China
4. Beijing Key Laboratory of Optimized Design for Modern Agricultural Equipment, China Agricultural University, Beijing 100083, China)

Abstract; The tractor traction performance is closely related to the distribution of the tractor’s total weight
on the front and rear axles. For the rear wheel drive tractor, it is one of the effective ways to improve the
tire-soil adhesion state so as to promote the traction performance of the tractor by reasonably selecting the
ballast weight for the drive axle and optimizing the axle load distribution between the front and rear axles.
A position-adapted battery ballast frame structure was proposed to improve the ballast effect so as to
improve the traction performance of the electric tractor. Based on the equations for traction performance
prediction, an optimization model of battery ballast parameters was established with the goal of
comprehensive optimization of driving efficiency, slip ratio and safety ballast of front axle. The simulation
model of electric tractor under the horizontal traction condition with the load range of 1 ~5 kN was built
on the Matlab/Simulink platform, and the traction performances before and after the ballast optimization
were simulated and analyzed. Referring to the position-adapted battery ballast frame structure, the
experimental prototype of electric tractor was designed, and the ballast parameter optimization model was
verified by ploughing in the soil tank in the indoor environment. The results showed that under the
premise of ensuring the safety ballast of the front axle, the battery layout optimization can improve the
traction speed and energy utilization rate by 4.16% and 5.66% , respectively, which effectively
improved the traction performance of electric tractor.

Key words: electric tractor; layout optimization; battery ballast; traction; slip
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Tab.1 Basic parameters for experimental prototype
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Fig.8 Traction simulation results under two drive modes
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Fig. 10  Traction performance under non-optimized condition
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Fig. 11  Traction performance under optmized condition
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