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Design and Test of Agricultural Vehicle Traction Load Vehicle
Based on Electric Drive System
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Abstract; In response to the problems of complex mechanical structures and dead zones in loading, as
well as a single-function collection system that cannot evaluate traction performance in real-time for
traditional agricultural vehicles, an electric-driven agricultural vehicle traction load vehicle was
developed. Combining the targeted design of a maximum loading traction force of 150 kN with a force
analysis of the driving wheel, key components of the load vehicle were selected and designed. An
integrated engine — electric bridge electric drive system was used as the core unit, and a steering traction
frame was innovatively used to achieve automatic steering of the front platform. Based on the LabVIEW
RIO architecture, a high-performance measurement and control system was built using FPGA | enabling
the collection, wireless transmission, and storage of multiple information, such as electric current,
voltage, traction force, and fuel consumption. The fuzzy adaptive PID control algorithm was used for
closed-loop control of traction force loading. Finally, the load vehicle was subjected to performance
verification testing, achieving a range of 0 ~ 150 kN load loading, with maximum response time of 3. 6 s,
maximum overshoot of 1. 61% , and maximum error of 4. 5% between actual and targeted traction forces.
The test results showed that the load vehicle had good traction load performance and the measurement and
control system can accurately monitor multiple parameters of traction performance in real-time, providing
comprehensive evaluation of agricultural vehicle traction performance.
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Tab.1 Main design indicators of load vehicle
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Fig.3  Electric drive system drive process

1.2.2 IR HLHLE AR

UK Bl v MLAE Sy e 3K 3l R S8 i 3l ) ok U, Ho g
I 2 YR A A 3o B B B R S, Ml TET 23 XA T KR
SRR AE T — A AE 1 F L FOFR R 5 22
G| s (251 o BeAbh, 5 AE TR Zh i Al i
AT 42 il 7 A2 A8 08 4 i X3l 25 7 2 — X i) (F)
Yiml (F,) 0 AH TAEF 77, 3 XA 0 25 B9 5K 2 &
W HR ) XA E B B bl 0 2
BRIESE S F

gl R b, WO A G AT AT T, Y
B far 25 3 B AR TR e B TSI AT RAE M,

MEROR G a=T  Fo, F 552540
F RSN F AR, K/ANE T Z M, s 420K
B Z AT nE 4 iR

v

K4 Wiz )it

Fig.4 Drive wheel force analysis
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Fig.6 Multi-threaded acquisition flow diagram
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