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Development of Dual Pump 4WD System
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ABSTRACT

4WD is very effective on snow where the friction
coefficient between tire and road surface is low.
However 4WD has some disadvantageous factors in
weight, friction, noise and vibration. Dual Pump
System presented in this paper has enough 4WD
performance and also accomplished light weight,
compact, low friction, noise and vibration reduction,
and low cost. This system was attached to 94 model
INTEGRA, CIVIC and DOMANI. After
improvement this system contribute to produce new
type 4WD vehicles such as ODYSSEY and CR-V
with light weight, high performance, low and flat
floor. This paper describes the development of Dual
Pump system.
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Table 1 Drive Condition and Drive Mode

NF>NR NF=NR NF<NR
FORWARD 4WD FF FF
BACK 4WD FF 4WD

NF : Front Wheel Speed
NR : Rear Wheel Speed

Differential

Gear

P

Front Tire

Rear Tire

Fig. 1 Outline of Dual Pump System
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Fig. 2 Cross Section of Dual Pump System Unit
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Fig. 3 Hydraulic Circuit
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Oil Strainer

: Front Wheel Torque Capacity

: Rear Wheel Torque Capacity

. Required Torque for Hill Climb
: Vehicle Weight

. Front Axle Weight

: Rear Axle Weight

. Axle Weight Variation

: Radius of Wheel

. Coefficient of Front Tire Friction
: Coefficient of Rear Tire Friction
. Coefficient of Rolling Resistance

* Angle of Slope
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Fig. 5 Weight of 4WD System
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p  :Oil Density
QF : Displacement of Front Oil Pump
QR : Displacement of Rear Oil Pump
NF I Front Wheel Speed
NR : Rear Wheel Speed
RF @ Transfer Gear Ratio
RR : Rear Final Drive Gear Ratio

C ! Flow Coefficient

d . Orifice Diameter
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Fig. 6 Characteristic Curve of Torque
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Fig. 7 Wheel Torque at Start on Snow
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Fig. 10 Steering Characteristics at Accelerating
under Constant Steering Angle
(Radius:R,=15m)
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