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Abstract: [ Objective] Battery powered monorail transporter for mountainous orchard was designed

and developed to reduce operation risk and intensity in mountainous orchard transportation. [ Meth
Climbing stress analysis was conducted on transportation facility with transporter and cargo trailer to

culate the minimum traction stress for the transporter to climb slope. Key components of the transpo

od)
cal-

rter

including driving mechanism, transmission,and limiting facility were developed. Other components such as

the brushless DC motor,the motor controller,the electromagnetic braking device,and the battery were
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lected. After fabrication, the battery powered monorail transporter using brushless DC motor was design
and developed. The transporter’s working effect was tested through experiments on driving speed, working
noise,current consumption and battery pack running ability. [Result] The designed mountainous orchard
battery powered monorail transporter had the driving speed of 0. 60 — 0. 58 m/s when running on the
ground with the load weight of 0—100 kg. This speed was slightly affected by the load weight. The driving
speed was 0.45—0. 28 m/s when climbing a steep hill with an angle of 39°,and the speed was critically af-
fected by load weight. The maximum working noise was 83. 87 dB and the fully charged battery pack could
support the transporter to run 2 700 m in climbing situation. [Conclusion) Every technical indicator met
the design requirements. A shift mechanism will be introduced to the transporter so that adjustable gear ra-
tio could be achieved,which would solve the current overload problem in a full load situation.

Key words: Mountainous orchard; monorail transporter;battery powered;agricultural mechanization
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Fig. 1

Structure of the remote control electric-drive monorail transportation system for mountain orchard

1. Transporter; 2. Battery box;3. Control system;4. Electric motor;5. Brake; 6. Connector; 7. Cargo trailer;

8. Side falling prevention device;9. Trail;10. Clamping wheel; 11. Transmission device;12. Trail support frame;13. Trail rack
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Table 1 Major technical parameters of the transporter
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Parameter Value Parameter Value
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S 0 LT 85 424 25 L Bt g ] 3 KT A0 B BT/ (m - s )
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WM AT R JE /(m + s— ') Ground speed 0.6~0.8 TAEM: 7 /dB Working noise <86
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Fig. 2 Climbing force analysis for the transporter and cargo
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Fig. 3 Structure of the transporter's main driving wheel
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1. Sprocket 1;2. Sprocket 2;3. Sprocket 3;

4. Sprocket 4;5. The worm gear
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Table 2 Driving speed of the electric-drive mono-rail transporter with different load weights

%2 e kg AP/ (m « s~ 1) Driving speed A 2% i i / kg FFBEEEE /(m + s~ 1) Driving speed
Load weight SEH Ground ek Climbing Load weight S Ground &3k Climbing
0 0. 60 0. 45 60 0.59 0. 36
10 0. 60 0. 44 70 0.59 0. 35
20 0. 60 0.42 80 0.59 0.31
30 0. 60 0.42 90 0.58 0.29
40 0. 60 0.42 100 0.58 0.28
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Fig. 7 Output battery current when running on the ground and climbing
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