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Behavior of Truck with Parallel Cardan Drives under Re-adhesion Control

OTaihei Yamaguchi,

Yohei Michitsuji, (Ibaraki University)

Shingo Makishima (Toyo Denki Seizo K.K.)

The vibration of truck caused by motor torque reduction in re-adhesion control affects the control

performance greatly. We carry out simulation of the behavior of truck with parallel Cardan drives under

re-adhesion control. The model is validated by comparisons with measurements in a test run. The

simulation result shows that there can be a continual error of slip detection because of the vibration of

truck frame. The condition to avoid the error is shown in connection with a parameter of the truck.
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Fig.1 Vehicle model
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re-adhesion control

Table.1 Main parameters of simulation

Wheel J 70kg m?
Pitching moment G
ear case J 2
of inertia T ease 16kgm
Truck J, 1.0x10°kg m?
Primary vertical .
suspension stiffness &, 1.0x10"N/m
Primary vertical 5
damping coefficient ¢, 3.0x10° N s/m
Gear case suspension stiffness &, 2.0x107 N/m
Gear case damping coefficient c, 4.0x10° N s/m
Secondary suspension stiffness &, 5.0x10° N/m

Secondary damping coefficient c, 3.5%x10® N s/m
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Fig.4 Simulation result with parameters of Table.1
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Fig.5 Simulation result with ¢ = 1500 N s/m
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Fig.6 Components of angular acceleration of motor

Fig.7 Vibration of truck when detection error occurs
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Fig.8 Result of re-adhesion control with each primary
vertical damping coefficient and increment of reduction
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