202349 J &k MLk 2= i 554 % 9 W

ME IR B HEH LS| R R B 2 7 5118

BmEE'? FZH k' TR wE
(L30T R R R 2 A0 45 58 0 TR e, % B 471003 5 2. 9% B 46 0 HLBT 9 B A B 71, 3 B 471003 5
3.8 R B T/ EE SR E, WIH 471039)

FEE X B MR AL 2R 5| e T A T R A RIS B 25 5 AR B B R S W B Bl N T R A DR 3R R I e K
SRV Bl BHL ) 10 5% 0, 5 SO0 56 3K 2l Ha AL A P DD 22 P R 0K B AR . A I AR SO HE R L AR I 19 3 Bl R
AT REPE AT 5SS G 48 50 ALl 18 RO R AL 2 8, 43 i r 1 B A 3K gl R T A il e A B8 Y AT S
SR AT AR A2 51 32 Sy Ay i YRR AL I, 25 S BR A S FR B Bl AN B R X SR IS AR A R 43 S S T R AL
WERCR G WSRO AR, 38 T ARG AR L R R LAT S R I8 B AN R R e AR B AR G D 4
X hr AL A T RE B AR RY X R 2 AR e AR Pk A SRR X R, R TR R AR BT TN S
VAR 5 SR 5T 00 J7 96 TR R T S0 43 A I07 P 5 461 S F00 000 A5 2 1) A % 360 30E 75 oK, B O TR R TS & ) &2 51,
SRRV R REL SN ERI MRS WG EMBRESHNN 1.41% 5 1.74% KM TR HR
0. 64% , % xF HA 20 i g 4R THIR K, MR 25 5/ .

KR R WIS Ayl Pkee; MNAE,; Kk b
FENES: S129.4 XERERIRAD : A XEHE: 1000-1298(2023)09-0439-09 OSID .

Prediction Model and Experiment on Tractive Performance
of Four-wheel Drive Tractor
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Abstract: The existing tractor traction performance prediction model does not include the influence of
front and rear wheel different performance, load transfer and uncoordinated front and rear axle movements
on the travel reduction ratio and motion resistance ratio, resulting in the low accuracy of field traction
performance prediction for four-wheel drive tractors. Starting from the driving characteristics and load
characteristics of agricultural tires, and soil-tire driving model and front and rear tire load model were
established, including axle load transfer respectively by introducing wheel numeric and mobility number;
on the basis of traction force analysis, the prediction models of travel reduction ratio and motion resistance
ratio for the whole machine were established respectively considering the influence of actual front and rear
axle motion uncoordination on the overall chassis operation. The traction performance prediction model for
four-wheel drive tractor containing tire specifications, soil characteristics, uncoordinated front and rear
axle motion characteristics of the whole machine, and transmission efficiency was derived. The prediction
algorithm and process were designed based on the two-dimensional iterative method to solve the problem
arising from the multivariate and nonlinearity of the model; an example analysis and application were
carried out by using the research method; a field traction test was designed and carried out to verify the

validity of the prediction model, and the results showed that the errors of the simulated values in the
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maximum traction force and the traction force corresponding to the characteristic slip rate were 1.41%

and 1. 74% , respectively, and the error in rolling resistance was 0. 64% , which was a large improvement

in accuracy over the control group and a small overall error.

Key words: tractor; four-wheel drive; tractive performance; prediction model; experiment
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Tab.1 Tractor parameters of case analysis
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test and simulation
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