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Suspension system is an important part of a vehicle, which is
related to ride comfort and handling stability. Due to harsh working
environment, the tri-axle mining dump truck puts higher
requirements on suspension system. The hydraulic interconnected
suspension (HIS) system can realize the decoupling of vehicle
motion modes and coordinate ride comfort and stability. Compared
with active suspension, HIS is more suitable for mining vehicles due
to simplicity, reliability, and no need for energy.

The structural parameters of HIS will affect the working
performance of suspension, and their influence degrees are
different. Therefore, it is very important to study the parameters
sensitivity to suspension performance. At present, The researches
mainly focus on two-axle vehicles, and the researches on tri-axle
vehicles are few. Therefore, this paper takes an anti-roll HIS for tri-
axle mining dump truck as research object, and the influence of
parameters on performance is analyzed by Morris method.

Figure 1. Nine-DOF dynamic model of whole vehicle
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Figure 2. Modeling and analysis flow chart

Figure 3. Sensitivity factor of structural parameters

The selected structural
parameters include the
ratio of upper and lower
chamber area of cylinder 𝑆r,
the diameter of damping
hole 𝑑h, the initial inflation
pressure and volume of
front accumulator 𝑉l and
𝑃2 , the initial inflation
pressure and volume of
mid-rear accumulators 𝑃2
and 𝑉2.

The sensitivity factors of structural parameters in bounce and roll
modes are higher than that in pitch modes, which means that
bounce and roll modes are easily affected by structural parameters.
The pitch mode is not sensitive to the change of parameters, because
the wheelbase of tri-axle mining dump truck is longer and the pitch
angle of vehicle is smaller. In order to improve the anti-roll ability
and ride comfort, attention should be paid to the initial volume of
front accumulator and the ratio of upper and lower area of cylinder,
which are more sensitive in the bounce and pitch modes.
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