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Research and Development of Precise Branch Cutting Device for High Altitude Power Line
WAN Xu, AO Juan, XIAO Yimeng,ZHU Jun, GENG Wei, XIONG Sheng
(College of Mechatronics and Control Engineering , Hubei Normal University,
Huangshi 435000, Hubei, China)

Abstract: There are often tall trees around outdoor power lines, high-voltage power lines and other power
facilities, and the pruning of these trees becomes a difficult problem. In order to solve this problem, a set of high
altitude pruning device was developed based on mechanical design theory, electrical step control, wireless
intelligent communication and other principle technologies. In this device, the scissor type lifting platform was used
as the lifting mechanism to carry the manipulator to realize the high altitude operation, and the electric rotary table
of the landing bracket was used as the rotating platform to control the rotation and positioning of the manipulator.
PLC was used to control the direction level setting/resetting and high frequency pulse input of the stepping motor to
realize the X-axis translation, Z-axis lifting and elbow joint rotation of the manipulator. The extension and
shortening of Y-axis were realized by controlling the extension and contraction of electric push rod through PLC.
When cutting branches, it is only necessary to use the remote control to control the translation movement of X-axis,
Y-axis and Z-axis, the rotation movement of elbow joint and the start and stop of chain saw to realize the cutting of
horizontal branches or vertical branches. In addition, the branch cutting device also comprises a feed buffer device
and an anti-electric shock device. After field trial, the branch cutting device can be competent for the work of cutting
high-altitude branches and ensure the safety of operators.
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Tab.1  Design requirements of X-axis and Z-axis platform
75 I H R

1 RN EM 50 kg

2 (R3S 1200 mm

3 BARBNEE v, 0.2 m/s

4 AL KUK B ik 1 000 r/min

5 SENNG B 0.3/1 000 mm

6 i ST R A 20 000 h

7 T 8] ¢ 0.15s

8 HAL PR EEE R R 0.003

9 T ) TTFRE D f 15N

10 FEE A T m 13 kg
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Fig.1  The model diagram of tree branch sharing device
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Fig.2 The schematic diagram of rotary table
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Fig4 The design drawing of elbow joint rotating mechanism
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Fig.6 X-axis and Z-axis motor control circuit diagram
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Fig.9 The electrical schematic diagram of the main circuit of the system
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Fig.10  The control program diagram of manipulator elbow joint
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