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ROTARY HYDRAULIC SUSPENSION DAMPER
FOR HIGH MOBILITY OFF-ROAD VEHMICLES

T.J. HOLMAN B. Sc.
Senior Project Engineer, Horstman Defence Systems Ltd.

In order to achieve high mobility over off-road terrain, a vehicle
suspension system should combine adequate wheel travel with a high
level of damping force. The device described is a suspension damper
which utilises the rotational movement inherent in most vehicle suspen-
sion systems to generate large damping forces proportional to vertical
wheel velocity. By use of modern hydraulic technology a compact
design with high level of thermal dissipation and immunicy from foreign
object damage has been achieved.

The device was developed, in the first instance for use with a
torsion bar suspension system on a military tracked armoured personnel
carrier. In this application, high levels of performance and relia-
bility have been demonstrated. However, the technology is readily
applied to other types of suspension typicaily used on wheeled or
tracked vehicles and examples of such applications are described.

<
INTRODUCTION

When considering the performance and economy of a vehicle on
good roads the performance of the suspension system is not normally
of prime importance. However, in the off-road environment, the perfor-
mance of the suspension is an essential factor. Examples of vehicles
having good power/weight ratios (and hence good "on road” performance)
but very poor off-road performance are manifold. Such vehicles are
commonly unable to utilise their available power due to the level of
discomfort induced by traversing even modest terrains. Fuel economy
under these circumstances is obviously unsatisfactory as the drivers
reaction will be to decelerate when pitching becomes excessive and to
accelerate again once relative stability is restored. It is arguable
that in such cases a more satisfactory vehicle would be one that used
a lower rated power pack together with an improved suspension system.

What then constitutes a good suspension system for an off-road
vehicle? Off-road terrain is typically a random series of of undula-
tions of varying pitch, the amplitude of which is significant as
compared to the diameter of the road wheel. Vehicles designed to
cope with typical off-road terrain,should maximise available road
wheel travel and incorporate a high level of damping.
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Fig 5. Rotary Damper Oil System (schematic).
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The basic function of an armoured infantry vehicle is to carry
infantry, and, as mentioned above, MCVB0 carries a section of ten
men. It is therefore of great importance that the men being transported
should arrive at their dismounting point in a fit state to fight. The
suspension of the MCVB0 has been fully evaluated in instrumented
vehicle testing which has been reported elsewhere. This testing
suggests that, in the service envirocnment MCVB0's complement will
cover the ground more quckly and in more comfort than in other vehicles
of this type.

Frequency response testing has shown that, although the damper responds
very effectively to frequencies normally associated with pitch oscill-
ation, energy dissipation at high frequencies ( 30HZ) is very low.
Vehicle testing has shown that the suspension is free from the harshness
frequently experienced in telescopic dampers at high frequency.

Thermal performance has also been shown to be very good even when
operating in high ambient temperatures, and this has permitted conven-
tional elastomeric seals to be used extensively without thermal degrad-
ation.

Fig 6. GKN-Sankey MCVB0 Vehicle.
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: of this most successful experience, Horstman have
now designed a range of similar Integral damper/axle arm units for
vehicles across the range of weight from 10-60 tonnes. Of course,
each of these designs are applicable to vehicles having horizontal,
lateral torsion bar springing, together with trailing arm type suspen-
sion. Thus they are most applicable to new designs of vehicle or
those where substantial redesign can be undertaken. Obviously this
1s of little interest to vehicle manufacturers with established designs
where the space such a damper might require is already filled. In
view of this, Horstman have addressed themselves to the problem of
producing a design of damper which is capable of being fitted to an
existing vehicle without significant change.












