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Large amplitude loading mechanism of the friction based
electro-hydraulic load simulator

ZHENG Dake, XU Hongguang

(School of Mechatronics Engineering, Harbin Institute of Technology ,Harbin 150001, China)

Abstract; To improve the loading amplitude of friction based electro-hydraulic load simulator in compact size by
using existing friction material, a loading method using a large amplitude torque loading mechanism is proposed,
the working principle of the mechanism is described and a mechanism is designed and developed. The mechanism’
s finite element model is established then thermal-mechanical coupling simulation of the mechanism is conducted
using ABAQUS software, and the feasibility of the mechanism is validated. The friction heat production
characteristics and the friction heat impact on the loading mechanism are studied, and the simulation results
indicate that in practical applications the mechanism needs fully heat dissipation. Using the developed loading
mechanism, the original one-way friction based electro-hydraulic load simulator prototype is transformed as a large
amplitude load simulator. Based on the transformed load simulator, under the control of a PID controller, the large
amplitude torque loading experiments are conducted, and the experimental results indicate that the transformed load
simulator can accurately track up to 70 N + m torque, the mechanism can improve the original load simulator’ s
torque loading amplitude by 3 times as expected i.e., the effectiveness of the mechanism is validated.

Keywords: friction; electro-hydraulic load simulator; large amplitude loading mechanism; finite element

simulation ; thermal-mechanical coupling, large amplitude torque loading experiment
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Fig.1 Schematic diagram of the one-way friction based electro-

hydraulic load simulator
HITEL 1 BTz, % 00 UL 45 B9 1 200 0 480 J 3 ]
PAZLSCHR[ 12]. P& 1 R R sl BE 8 4 S5 e e g e
S A i TR B 4N 5] 2 .

2 FEEEA R E R
Fig.2 Contact model of the two friction disks
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Fig.3 Schematic diagram of the large amplitude torque loading

mechanism
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3-D model of the large amplitude torque loading

Fig. 4
mechanism, n = 2
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Fig.5 Finite element mesh model of the loading mechanism
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Fig.10  Photo of the large amplitude torque loading mechanism
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Fig.11 Experimental sinusoidal torque tracking results
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Fig.12  Experimental compound torque tracking results
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