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A Study on Real Time Simulator of Running Power Train
for Construction Vehicle
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L Y. Lee, J.W. Kim, S N. Yun, K. U. Yang
ABSTRACT

A real time simulator of running power train for a construction vehicle was developed. The sim-
ulator mainly consists of following two parts; (1) running power train part and (2) running load
generation part. An optimal servo control algorithm was adopted for designing the multi-variable
digital control system of the simulator. By experiments investigating response characteristics
under step-wise variation or pre-determined scenario of target vehicle velocity and target load
torque, it was verified that the simulator could reproduce physical situations at an actual vehicle
with excellent similarity.

F27l&8o] : Simulator(22] A]¥7]), Transmission(¥<&4%)), Multi-variable control(cha 4]
©}), Optimal servo control(H & A ¥.A|])
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Table 1 Specification of the principal instruments in the simulator

Instrument Specification Manufacturer Model No.

displacement : 46~ 160cm*/rev, .
hydraulic pump P frev Uchida A7V 160 LV
regulator : constant power controlled

displac t:35 . 107)em? \
hydraulic motor | CSPiacement : 35(max. 107)en’/rev Rexroth A6V 107 HA
regulator : hydraulic pilot operated

pump/motor for dsiplacement ; 35(max. 107)cm’/rev,

. . Rexroth A6V 107 EL
load generation regulator . electro-magnetic operated
booster pump vane type, 110cm®/rev Nachi V-2A-138-11
proportional press. |range . < 350bar .
R th DB20-2-42/315
control valve current . 100~800mA - exro /
proportional

L | nominal flow : 370 1/min
directional control Bosch NG25
current - max. 1.bA

valve

transmission 2 stage Samsung MX-6W

pressure sensor range . <500 bar Sensotec 9E02-P3-500

torque sensor -|range : <1000 N-m ‘staiger Mohilo | 0411/Q0QIE1000W

speed sensor magnetic proximity pick-up ‘ Autonics M4AM2P-T
data acquisition resolution : 12bit

Advantech PCL-718

board A/D 16ch, D/A 2ch

D |
I T
b,
Fig.3 Model for estimating vehicle rumning
load Fig.4 Sectional view of a flywheel
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Table 2 Physical parameters’ values of the
control system of the simulator

Symbol Values
Vo 5.87 [em*/rad]
Je 1.11x10? [N cm s]
B. | 1466 [Nem s]
K. 9.95x10° [ (em®/s)/(N/cm®)]
K, 4.666 x 10° [(em¥/s)/V]
Be 1.70x10° [N/em?]
v, 2548x10° (em’]
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