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A Study on the Shock Characteristics in the Hydraulic
Power Shifting System of the Hydraulic Travel Motor
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<Abstract>

Hydraulic power shifting systems of hydraulic travel motor may
be far safer than mechanical power transmission systems. Thus,
hydraulic power shifting systems are widely used for speed control
on the hydraulic equipments. In the case of liquid shifting lines,
the rapid change of area, such as valve closing, can result in a
large pressure transient. It i1s necessary (o assure proper control
method in order to obtain the smallest shift shock. This study
conducts the shock characteristics of hydraulic power shifting
system of the hydraulic travel motor. Experimental results show
that shock pressure depends on the operating pressure, flow rate
and pipe line area. The shock characteristics can be applied for
reducing shocks.
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D Motor @ Oil tank @ Iydraulic pump @ Pressure control valve & Flow rate control valve

® Directional control valve (7) Shifting lever @) Pressure gauge(l’)) & flow rate gauge(Q)
@ Orifice 40 Pressure gauge(l2) & flow rate gauge(Q:) @D clutch (2 Hydraulic travel motor

IFig. 1 Schematic diagram of experimental model
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IFig. 2 General view of the hydraulic power shifting
system with hydraulic travel motor
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Data sensing

* Pressure gauge(Pop, P, P2)
* Temperature sensor(Ty)

* Flow rate gauge(Q, Qi, Q)

Fig.3 Schematic diagram of measurement system
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Fig.7 The P'/Pis — Q curves in orifice dia. ratio 0.4
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Fig.10 The P'/’s— Pop curves in orifice dia. ratio 0.4
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