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Design of Dynamic System Parameters of Extended
Range Hybrid Caragana Harvester

CAO Li-ying', QU Zhi-hong', LI Chun-dong** , ZHANG Xing',
ZHANG Shang-wang' , ZHANG Jia-ning'
(1. School of Mechanical Engineering, Inner Mongolia University of Science and Technology, Baotou 014010, China;

2. Engineering Tranining Cennter of Inner Mongolia University of Science and Technology, Baotou 014010, China)

[ Abstract] Caragana is the main wind-breaking and sand-fixing vegetation in Inner Mongolia, with a wide planting area and a large ar-
ea. There is a great demand for harvesting machine in the stubble and harvesting of caragana. Aiming at the problems of high fuel con-
sumption and heavy pollution of traditional caragana harvester, the maximum speed, maximum gradient and pure electric driving range of
the extended range hybrid caragana harvester designed by our research group were used as the objective functions to design the dynamic
parameters. Firstly, according to the design parameters and performance requirements of the whole machine, the parameters of the range
extender, drive motor and battery of the harvester were designed. Combined with the actual working parameters, AVL/Cruise software was
used to simulate and find the optimal solution of the overall performance index. Combined with the actual working parameters, AVL/Cruise
software was used to simulate and find the optimal solution of the overall performance index. The reasonableness of the simulation results is
verified by the field test of the whole machine. Comparing the two results, it is found that the error of the maximum speed is 9. 012% and the
climbing error is 6.404% . The error of the two results is within the allowable range. The results show that the simulation model is reasonable
and can provide reference for the optimization of dynamic parameters of the extended range hybrid Caragana harvester.
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Table 1 Basic parameters of the caragana harvester
ZH Kl
MU m, /kg 8 000
R m/kg 10 000
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Fig. 1 Power structure of the caragana harvester

¥ FE Mk . www. stae. com. cn



B R

Science Technology and Engineering

6270

5 I ®

2025,25(15)

®2 EYIEREIER

Table 2 Overall performance indicators
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Fig.2  Power performance and peak power of driving motor
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Table 3 The driving motor basic parameters

24 B

BREDIR P, /kW 62.5
WEETIR P, /kW 125
MM T, /(N-m) 175
BRHME T, /(N-m) 410

e ® n,, /(romin ") 3 000

TR FEE n, /(remin ") 6 000
BEHRIE/V 540
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540 V., [R5 EEHLMUICR IR 1, = 90% LA LR
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P B 3l R I A Py oy
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R AR, BRI SCR LI 2K 55 0 = 5 km/
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_ mgp (11)
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Table 4 Power batteries parameters
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Table 5 Engine specification
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Table 6 Generator parameters
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Fig. 3 Motor and engine test data
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Fig. 4  Simulation model of dynamic system of the caragana harvester
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Fig. 5 Cycle condition of the caragana harvester
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Table 7 The maximum speed of the caragana harvester

N TeiEi 1 2 3 4 5
%/ (km-h~') 30.509  30.622 30.614 30.597 30.614

H 7 AIAL SN T 7E W B R AR S T
RIS P K 30,591 km/h, 38 35 45 A 45 51
33.621 km/h, B 5K EHIRZE N 9.012% , 1F
AT T B 42 5 0 B4 AR 2250/, it —
AHGUE T Cruise SRS MG FLAG AT 58
4.2 iR

FEF IR IX, KGE AR 3.3 m/s, A 258 B 0
P RADT 25 m, 5EARDTF 5 m FIA] 5535 2 O 3%
PWIEK AT 50 m, AL TF 6 m KT, &L
X} IEARBR AT L 25 % A A , 22518 ELL S km/h
R B A B3 5 R A7 Ok, IR G S D T 2
W, 0k RS Al B O, an sk 8 R,

SEIGAS AR 2R T SR HLT- I IeH B R 27. 500% ;
SRS 5 B SRR 22N 6.404% , BGAIE T )5 B
SRR T EENE O S B0 T L AR K

x8 CHE
Table 8 Climbing
I HE 1 2 3 4 5
e/ % 30.500 26.000 28.000 24.000 29.000
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