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Development of a Computer Model for the Turning Maneuver
Analysis of a Heavy Truck

FYEF, 32T, 24K
Il-Dong Moon, Hyok-Jo Kwon, Chae-Youn Oh

ABSTRACT

This paper develops a computational model for the turning maneuver analysis of a cabover
type heavy truck. The model having 42 degree-of-freedom is developed using ADAMS. Leaf
springs used in the front and rear suspension systems are modeled by dividing it three links
and joining them with joints. Force and displacement relationship showing nonlinear hysteric
characteristic of the leaf spring is measured and modeled with an exponential function. A
velocity and force relationship of a shock absorber is measured and modeled with a spline
function. And, a stabilizer bar is modeled using ADAMS beam element to consider a twisting
and bending effect. To verify the developed model, an actual vehicle test is performed in the
double lane change course with SOkph and 60kph vehicle velocity. In the actual vehicle test,
lateral acceleration, roll angle and yaw rate are measured. The tendency and peak-to-peak
values of the actual vehicle test and simulation results are compared each other.
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Table 1 Dimensions of commercial heavy truck
Leaf spring
(divided into,
Specification Dimension(mm)
1* 3930
WheelBase b
2 1300
Front 2050
Tread
Rear 1855
Turn Radius(m) 114
Length 7685
Width 2495
Height 3290
Front Overhang 1480 Yoi Joi
Rear Overhang 1600 m(w‘:'““‘—) " Gniversa S‘;"?:‘“W). st
Fig. 1 Shematic diagram of front chassis suspension
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Table 2 Comparison of test and ADAMS
simulation in double lane change

SPEED| Peak | TEST | SIM. | ERROR
(km/h) | to Peak |RESULTIRESULT| (%)
Lateral | 50 Ist 047 059 %55
2nd 051 059 157
Accel. 1st 0.54 0.71 315
@ 60 ond | 046 | 058 | 261
Rl 5 Ist 1.50 Lz 1 %3
Angle 2nd 167 L1z | -329
Ist 167 145 | -126
(deg) | 60 2nd 218 122 440
Yaw Ist 1892 | 2081 100
Rate | O 2nd 1914 | 2083 9.1
(deg/sec 60 Ist 19.99 21.36 6.8
) 20d 1656 | 1825 10.2
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