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Table 1 Main technical parameters of detachable unidirectional

traction double track cargo vehicle

SR B B AL K fE
Parameter name and unit Magnitude
il £ LA E K/ kW Motor rated power 2.2
ML/ (r/min)  Motor speed 1400
R HL AL S Reducer transmission ratio 36.6
R % /(r/min) Rotation speed of drum 44, 64

IR Bl 2% 8 R (K X 98 X /) /mm

Driving device size (length X width¥ heighty | 1027864715

REABEAEXKE/mm  Drum diameter X length 165360
IR B % E it /kg  Driving device mass 186
HEFERE /m Track width 0.6
P HLIA A (3 m) /kg 95 8

Track mass (3 m per part)

FHAA R AT (K X FE X&) /mm

Loading box size (length X widthX height)
WY L it / kg Vehicle mass 85. 4
IR 5B AR IE/mm

1 450X 780X780

Bearing wheel and anti tip wheel track 108
HJE 7R H AR /mm 825

Before and back loading wheel track
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1. B3 #l Electromotor; 2. HL A 4= %% Electromagnetic btake; 3. J# 4 Reduction gearbox; 4. & f& Rotary drum; 5. 44 22 4 Hf
J¥ %% B Wire rope arranging device; 6. £ #l48 Control box; 7. 4422 48 5K % %% B Wire rope tension device; 8. #Lif Track; 9. FL#E Roll-
er; 10. #2248 Wire rope; 11. #¥ % Vehicle; 12. HLiE# % Track cross beam; 13. 4 Pulley; 14, X # 4 Support pin; 15, § W4T
Guide rod; 16. il Brake rod; 17. i #1% Defend turning wheel; 18. 7R E % Burden wheel; 19. B3 Shell.
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Structure of mountain orchard detachable unidirectional traction double track cargo vehicle
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1. V& Drum; 2. 8¥7E Vehicle; 3. ¥E4# Roller; 4. B %
Cross beam; 5. ¥ Track; 6. B4 % Vehicle: 7. % %4
Wire rope; 8. {4 Pulley.
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Fig.2 Structure of cargo vehicle traction system
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Fig.3 Force diagram of traction system uplink
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Structure of traction system downlink

Fig. 4
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1. 7K E % Burden wheel; 2. 328 Stand; 3. B Bl % Defend
turning wheel; 4. [RI# Circular plate; 5. [# % Circular tube;
6. L4 Roller; 7. #E % Cross beam; 8. ¥ ### Support pin;
9. B4 Circular tube.
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Fig.5 Schematic diagram of track and walking structure
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1. #i8 Track; 2. iR E % Front burden wheel; 3. J5 7K
H 4 Back burden wheel.
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Fig.6 Schematic diagram of the minimum horizontal

curves radius of limit track position
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Schematic diagram of vertical turning radius of limit track position
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1. JEJE 3 Rectangular block; 2. #ill 14T Brake rod; 3. 47 #L#4 Travelling mechanism; 4. LIRS Track cross beam; 5. #Li

Track; 6. #2248 Wire rope; 7. # ¥ % Vehicle; 8. #H Y% Vehicle.
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Fig.8 Schematic diagram of rope brake mechanism
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1. 3k 8h 2% B Driving device; 2. 2 ¥ % Vehicle; 3. $LiH
Track. ; 4. {5 5 Test stand.
B9 E@miiikEs
Fig.9 Test platform of cargo vehicle
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Design of mountain orchard detachable unidirectional traction

double track cargo vehicle
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Abstract In order to overcome the transition, field operation, and standardized batch production
difficulties of the existing track cargo vehicle in mountainous orchard, as well as to raise the utilization
rate, the mountain orchard detachable unidirectional traction double track cargo vehicle was developed.
This paper introduced the whole machine structure, the wire rope diameter selection, the minimum track
inclination, the maximum track distance,the minimum track turning radius and the working principle of
the rope brake device. Load experiments were carried out to test the cargo’s synthetic track function.
It isindicated by calculation that the wire rope diameter should be 7. 7 mm, the minimum track inclina-
tion was 5. 7%, the maximum track distance was 170 m, the minimum track horizontal turning radius
was 7 m, and the minimum track vertical turning radius was 2 m. Load experiment results indicated
that the cargo vehicle’s uplink average speed was 0. 51 m/s, the downlink average speed was 0. 54 m/s,
the average energy consumption was 1. 235 kW « h and the effective use degree was 100%. This cargo
vehicle was suitable for fruit, pesticide, chemical fertilizer and other cargo transportation in the moun-
tain orchard. Meanwhile, it can be applied to carry the spraying machine, the shave machine and other
agricultural machines.

Key words mountain orchard; detachable unidirectional traction; double track cargo vehicle; mini-

mum inclination angle; turning radius
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