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Design and validation of a novel friction electro-hydraulic loading system

JING Chenghu, XU Hongguang

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

Abstract; The conventional electro-hydraulic load simulator is subjected to motion disturbance of the tested
equipment. To eliminate the disturbance, a novel friction electro-hydraulic loading system for testing actuators or
servo drive systems is proposed to improve the accuracy of load simulation in the laboratory environment. The motion
disturbance of the test equipment on conventional electro-hydraulic load simulator is analyzed. And an active electro
hydraulic torque servo loading system based on friction loading is designed. According to the principle of loading,
the mathematical model of the friction loading system is established. It shows that the friction loading scheme is not
affected by motion of tested equipment. In view of the fact that there are many variable parameters in the actual
process, especially time-varying and uncertain friction, simulations are made to analyze the loading performance of
the friction electro-hydraulic loading system. Simulation results show that the conventional electro-hydraulic load
simulator may be disturbed by motion of the tested equipment so greatly that Iis loading performance is hard to be
further promoted. Although the friction coefficient may be influenced by the relative motion, load pressure,
temperature and other factors. the friction electro-hydraulic loading system can keep high precision torque
simulation.
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Fig.1 Principle block diagram of conventional electro-hydraulic

load simulator
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Fig.2 Torque simulation of conventional electro-hydraulic load

simulator

HRA T A A7 B AT A5 G0 L YR A A AL
AR AT 7 A ) i B 5 O S, D7 ik B
B RAETTE R TR R 2RIz g, A
GIBLiR P | k= ke i o W b ER o L B WA BN i
H I Bk IE SRS 1 R T O A I 2 HU R
R, FEE I EERE A — B4R T

2 B RO RS

21 EEBRARMERSREE

bR T A ARSI 7= A 1 A0 i VR 2 7 A
TR T, BN Eo R AR #E T h & 22 B
fi 1, WA AH B2 b ) AR X 32 By 2 7 A R 5
LA AT LU T sk A L. ) R 4 IR R AT
i AN T2 G E A A%
Tl sha% BRI PR Sh B, 17— E AT B
A& AT LIS AR PR AR XTZ SR ()32 SRS TS 2

& 37w,

Tk A il
L

L

TR S

__________________

plllg

|

|

; |
r—==-1 |
|

|

|

|
|
R
i i it 1 “HEJ Hit2
. k1, = ] R2
|gpapr | ||
o ' WFEAR o

v |
7 NEiTFiE \, :

R | SIS
Hem wm WMA FAAR N PW%?J:A W%izﬂn

WHEDE Al A2 B2 B1
F3 EEBRmERSEE

Fig.3  Principle schematic of friction electro-hydraulic loading
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Fig.4 Reverse mechanism of friction loading system
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Fig.5 Principle block diagram of friction loading system
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Fig.6 Torque tracking with variable friction coefficient
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