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Loading System for Wheel Fatigue
Testing Machine on Bridge Structure
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Abstract: A loading system based on electro-hydraulic
proportional control is designed. To meet the requirement
that the hydraulic loading system of the test machine can
linearly control the loading force of the test bridge deck, a
loading mechanism is designed, which makes the error on
loading force less than 0.2% when the maximum tire
deformation occurs. Meanwhile, a simulation model of
the loading system is established to simulate and further
analyze the dynamic and static characteristics. Finally,
the static and dynamic characteristics of the loading
system are verified by the static loading experiment and
the sinusoidal

loading experiment with the same

amplitude at different frequencies, respectively. The
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experimental results show that the loading system can
achieve linear loading between the control voltage and the
loading force , and satisfy the constant loading within
15 000 kg and under the sinusoidal loading condition when
the amplitude is less than 1 500 kg and the frequency is
within 2.0 Hz.

Key words: wheel fatigue testing machine; loading

system; proportional relief valve; sine loading;

frequency response.
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Tab.1 Requirements for the loading system
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Fig. 1 Wheel fatigue testing machine on bridge

structure
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Fig. 2 Hydraulic principle of loading system
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Fig. 3 Pressure control principle of theloading

system
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Fig. 5 Mechanical structure of the loading system
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Fig. 6 Force diagram of the loading mechanism
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Fig. 7 Simulation model of the loading system
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Tab. 2 Parameters of proportional relief valve

S8 A
e/ () 30
YEO EAR/mm 1.2
H2E A /mm 9
[d5es B i/ g 2.5
8,05 BT FEl /mm 4
A FENIEE /(Nemm 1) 0.6
AN B TR 4 i/ mm 5
F54 HAENIEE/(Nemm 1) 30
FEA RS TR 46 B /mm 0.1

x3 ESHERASH

Tab.3 Parameters of pilot relief valve

S8 Bl
I R £/ (°) 30
PEO AR /mm 18.5
1% %€ HAR/mm 20
TR/ g 100
58 Bl /mm 5
Je ISR/ (Nemm 1) 398
YRR/ (Nemm 1) 17
2 R 5L 0 45 e/ mm 5.6

*4 HittsH
Tab.4 Other parameters

e B
THEL KM A%/ mm 180
TEL/NEE B AR /mm 125
PRGN/ (Nemm 1) 2510
ACKJE/mm 1.300.0
BCKJE/mm 380.0
DBKJ¥/mm 757.0
DA KJE/mm 865.5
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