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Abstract; Aiming at the problems of difficult leveling, poor stability, complex operation and poor safety
of traditional tractor in slope operation, a kind of omnidirectional leveling hillside crawler tractor
(abbreviated as hillside tractor) was developed. Firstly, based on the analysis of the leveling principle of
hillside crawler tractor under condition of slope, the lateral leveling scheme based on parallel four-bar
mechanism and the longitudinal leveling scheme based on double frame mechanism were proposed.
Secondly, the key components of the hillside tractor ( omnidirectional leveling device, walking system,
stepless speed regulation drive system based on hydrostatic drive ( HST), multi-functional hydraulic
system, slope adaptive hydraulic suspension device) were selected, designed and created. Finally, the
performance test of hillside tractor was carried out. The test results showed that the vehicle body leveling
could be realized on the 0° ~ 15° lateral slope and 0° ~ 10°longitudinal slope, which could effectively

improve the stability and safety of the slope driving and operation; the stepless speed regulation of 0 ~
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8 km/h could be realized, which could meet the speed requirements of flat driving, climbing, contour
line operation and other working conditions; the driving, braking, steering, and omnidirectional (lateral
and longitudinal) leveling of hillside tractor and posture adjustment of farm tools could be realized by
remote control, which greatly improved the convenience of operation; the ground pressure of hillside
tractor was 0.025 MPa, which indicated that it had good trafficability on soft road and swamp; the
steering performance of hillside tractor was good, and the minimum turning radius was 1 728 mm, which
could be used in relatively narrow slope working environment such as hilly areas; the flat deviation rate of
hillside tractor was 5. 5% , and the deviation rate after leveling on 15° slope was 5. 75% , which was less
than 8. 62% without tractor leveling, and all met the requirements of corresponding national standard
(<6% ); the maximum lifting force of the hydraulic suspension device was 8.2 kN, which can meet the
operation requirements; the stability of rotary tillage depth on slope land met the national standard

(=85% ). The research result had a good reference for the research and development of agricultural
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machinery in hilly areas.

Key words: hillside; crawler tractor; remote control; leveling; performance test
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Fig. 1 Force analysis of hillside tractor on lateral slope
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Fig.2  Longitudinal leveling principle of hillside tractor
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Fig.3 Remote control omnidirectional leveling hillside tractor
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Tab.1 Main technical performance parameters of machine
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Fig. 10  Schematic of multifunctional hydraulic system
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Structure of remote control system
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Fig. 12 Structure of hydraulic suspension device
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Fig. 13 Omnidirectional leveling test of hillside tractor
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Tab.3 Test results of omnidirectional leveling
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wwwE o s o
16.70 1.05 PSR
3.00 0.15 55
T 5.50 0.40 LR
8.35 -0.25 55
11.45 1.20 K EF
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Fig. 14  Deviation ratio test of hillside tractor
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Tab.4 Deviation rate test result of hillside tractor

WRR, TR WA

T T
mm v #%/mm % W/ %
1 1382 5.53
- b 2 1395 1372 5.58 5.50
3 1340 5.36
1 2071 8.28
15° 45 40 7F B
. 2 2143 2154 8.57 8.62
A
3 2250 9. 00
1 1428 5.71
15° 45 3 75 B
. 2 1485 1438 5.94 5.75
P
3 1 400 5. 60
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Fig. 15 Test of minimum turning radius
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Tab.5 Test results of minimum turning radius mm
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Fig. 16  Performance test of hydraulic suspension device
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Tab.6 Test results of maximum lift capacity

77 T RLFF B X Sem SRR T Sy /KN
1 20 ~30 21.7
2 30 ~40 12.7
3 40 ~ 50 11.6
4 50 ~ 60 10.7
5 60 ~70 8.2
6 70 ~ 80 8.8
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Fig. 17  Rotary tillage test of hillside tractor on sloping land
Sy R AR B R 5° . 10° (15° /Y 3 R, B E
PLALFTHE A 1.5 km/h, R 10 em, JEHF 7€ i,
He AT R 23 O Wl 3t s 00 -5 AR, 23 ) 00
MY 20 A~ i BBFER T O, 2 1 1 58 ofe 2R3



368 &l #Hl

3

s

i 2021 4

PHRTE R G5 Rk T R,

R WMEMIKBRER
Tab.7 Results of rotary tillage test on sloping land

YepE/(°) X BRR M/ om BRI ERE M R B %
i 1 35 v ) 9.2 91.5
: e b 35 A A 10. 8 92.4
3 45 v 8.5 89.5
10 i 3 AT A 11.3 90.9
iz 1 35 e ) 8.1 88.6
b iz 1 5 AT A 11.8 90. 1
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