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Dynamic Analysis on the Tail Gate System for Vehicle with the

Energy Regenerative Brake of Hydraulic Driven Systems

He? o3
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Abstract: The typical trunk lid system for vehicle is composed of a hinge having 4-bar link and gas lifter.

Here, the energy regenerative brake of hydraulic driven systems is applied to the tail gate system for vehicle

and removed the gas lifter. The new tail gate system is composed of a hydraulic pump by electric motor, a

hydraulic motor, four check valves, an accumulator, a relief valve and a directional control valve. The dynamic

characteristics of the hydraulic motor system, such as the surge pressure and response time, are investigated in

both brake action and acceleration action. The capacity selection method of accumulator by mathematical model

is based upon trial and error approach and computer simulation by AMEsim software is carried out.
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Fig. 2 Configuration of hydraulic brake system
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Table 1 Comparison of data by calculation
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Fig. 5 Modeling of Accumulator Capacity
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Fig. 6 Accumulator pressure according to variation of
initial volume in accumulator
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Table 2 Specifications of Modeling of Hydraulic

Regeneration Brake System

I Ao

£33 3 [Nam] 100
Ho gz 0] 0
A7t ] -90
AZEFFHF lec/rev] 100
HAZ 3w [bar] 60
RHEZS5ZF [cc/rev] 100

@ 4
@ |-

Fig. 8 Modeling of Hydraulic Regeneration Brake
System
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Fig. 9 Comparison of simulation result of tailgate
angle when tailgate dropping
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Fig. 10 Comparison of simulation result of

accumulator pressure when tailgate dropping
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Fig. 11 Comparison of simulation result of tail

gate angle when tailgate opening without
hydraulic pump energy
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Fig. 13 Comparison of simulation result of tail
gate angle when tailgate opening by
accumulator and hydraulic pump energy
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Fig. 14 Comparison of simulation result of accumulator
pressure when tailgate opening by
accumulator and hydraulic pump energy
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Table 3 Specification of experimental apparatus

Equipment Specification
Electric . 1340 [rpm]
power unit Electric motor 1.0lkw]
) Hydraulic pump 35[cm®/rev]
Hydraulic Hydraulic motor 3.75[cm¥/rad]
system
Relief valve 60[bar]
Rotary encoder 3600[pulse/rev]
Pressure transducer 200lbar]
Sensor 1.5[mV/V]
5.0lkgf.m]
Torque sensor 15[mV/V]
Data Record Daq Board USB  NI6001
PC Desktop P4 Dual core
Volume (V) 1000 em?
Accumulator
Pressure (2,,) 24.4 bar
Load T 0.85 kgf-m
load inertia

hyd.

brake

KN

€)

directional

control valve

Fig. 15 Experimental configuration of the hydraulic
energy regenerative System brake for tail
gate system to Vehicle
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