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e Articulated steering is a system by which a vehicle is

split into front and rear halves which are connected
by a vertical hinge. The front and rear halves are
connected with one or more hydraulic cylinders that
change the angle between the halves, including the
front and rear axles and wheels, thus steering the
vehicle. This system does not use steering arms, king
pins, tie rods, etc. as does four-wheel steering. If the
vertical hinge is placed equidistant between the two
axles, it also eliminates the need for a

central differential, as both front and rear axles will
follow the same path, and thus rotate at the same
speed. Articulated haulers have very good off-road
performance.



https://en.wikipedia.org/wiki/Articulated_vehicle
https://en.wikipedia.org/wiki/Hydraulic_cylinder
https://en.wikipedia.org/wiki/Differential_(mechanics)
https://en.wikipedia.org/wiki/Articulated_hauler

Advantages:

* less complicated drivetrain, cheaper axles since
two rears can be used, and being able to
"wiggle" the truck through tight spots etc.

Ad vanta ges * Both maneuverability and traction of off-road
vehicles are important for enhanced
performance in applications on unpredictable
and changing terrains. To combine these two
important features, articulated frame steering
has become popular.




* This study aims to establish an seven-degrees-
of-freedom (DOF) nonlinear dynamic model for
ASVs and to examine the control methods of
active rollover protection

The Dynamic _ _
* This model is used to analyze the effects of

M Od el Of AS\/S active braking, active steering, and adjusting the
swing bridge on the roll stability of ASVs.

e Typical ASVs comprise three parts, namely, the
front body, the rear body, and the rear axle.
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Physical Model

Frgure 2: The model outline of vehicle movements.



Equation of DOF’s:
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Mathematical Model

Steering torque

Driving force

Tire force

| ; i 1
| - " |
I \ |
- ! 1 |
| ' : : \
Input : | Input ! | . |
steering angle i ' velocity : | Slip angle »  Lateral force )
| : ; ! : i
i e | L i
| | ' | |
: ' - | : Input '
| : ) ! : P d A Vertical force :
: 1 1B o :
! ’ ' ! : |
: E 1 | :
| - ' : ' . |
' PID control : : PID control | i slip rate Longitudinal :
| : i ! . A force |
| 1
: 1. A b — ;
\ ] - J . 2]
My Fire
[
Model parameters | Solver parameters
Moment of inertia ; ODE4S
Structure size C: Initial state

Position of CGs

Mass

7-DOF dynamic model of ASVs

Solution accuracy

Solving time

[




CCCCCCCC




Simulation

Because the wheels on articulated wheel loader are parallel in
most cases and the velocities are slower we can model them as
bicycle model result of such model is given below steering
input is given as step function
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