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Fig. 1. Definition of the boom angle 6 of electric tracked aerial work vehicle and the coordinate
origin for computer-simulated mass center

90



I EE T S E R LR

[ 2 FefEl 3 53 RAER F S E s AR A 0 N EREATIR A E DB (x, y) Z x E
Fey B ¢ HPPEARTE z BT 1R R b0 - FrDUBBE 2 FEAREY z (% & 0 > FEWTSEY
MR R RIS R - AR E T SR M E SR AR 0 T IR EHEHE R
SRR  BERCEFEFNIEER O ERE LR FHEVRE o B T RERIGRAETE
SEAR[E AR R ST B O AR B AR o B TfPIRR E R PRI AR A S o Y

HEmfRA -

50 60 70 80 920 100 110 120

AR (kg

——5° —e—10° —e—15° —e—20° —e—25° —e—30° —e—35°
—e—40° —e—45° —e—50° —e—55° 60° 65° —0—70°
[ 2. FEAREEE R BIEARE 0 TEMEEE OERE x,y) Z x 8

Fig. 2. X values of the coordinate (x, y) of computer-simulated mass center with different loads and
boom angles 6
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Fig. 3. Y values of the coordinate (X, y) of computer-simulated mass center with different loads and
boom angles 0
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Fig. 4. Lumped-element model for predicting the coordinates of mass center
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Fig. 7. Definition of the attitude of aerial work vehicle and its related axes
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Fig. 12. Calculation of critical pitching angles of aerial work vehicles under different safety factors
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Establishment of a safe attitude model for the

electrically tracked aerial work vehicle'

Li, C. and W. C. Chang’

Abstract

A novel design of electrically tracked aerial work vehicle with an electric motor driving to
bring a flexible movement control was described. In addition, its progressive and stable torque
output can also reduce the vibration of working platform on the boom and increase the safety
and stability in use. Its coordinates of overall mass center under different loads and boom lifting
angles is simulated by the CAD software. Using these data and the lumped-element model, a
prediction formula for the mass center of the machine is established with an accuracy of £ 6 mm.
The movement of mass center in the space after the pitching and rolling of machine chassis is
analyzed, and the projected position of mass center on the chassis plane is formulized. The critical
tilt angle analyses of chassis reaching tip-over under different boom angle, load and safety factor
are conducted; the safe operating conditions of this aerial work vehicle with a safety factor of 1.4
are concluded.

What is already known on this subject?

The safe attitude analyses of aerial work vehicles are mainly based on computer simulation
or actual machine testing, and their results are difficult to be utilized in the microcomputer of
attitude sensing system for the rapid calculation and identification.

What are the new findings?

This work uses the computer to simulate the coordinates of overall mass center of aerial work
vehicle under different loads and boom lifting angles and uses them to establish an accurate
prediction formula. It also incorporates the safety factor to establish the method to calculate
whether this machine is in a safety attitude.

What is the expected impact on this field?

The model building and calculation methods of this study can be extended to various types
of aerial work vehicles, it can also be applied to an attitude sensing module to instantly detect
whether the aerial work vehicle is in a safe attitude.

Key words: Electrical, Track, Aerial work, Safe attitude
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