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Characteristics of Duplex Slide Valve
in Pneumatic Brake Control Device

Yoshio NOMURA

Abstract

Duplex slide valve is a main part of pneumatic brake control device of rolling stock. But the
performance of the valve has not been analysed and clarified yet.

In the paper the structure and the nature of the duplex slide valve are analysed by using
“Describing Function” method, defining the technological meaning of the mechanics in pressure
control. And actual performances of the brake control device with the duplex slide valve are
checked in a test rack equivalent to a vehicle in service.

As a result, the duplex slide valve is clarified as a special non-linear element to be considered
as possessing spatial phase lead characteristics and its maximum lead angle is z/4. Therefore, it
becomes clear that the duplex slide valve contributes to stabilize the brake pressure control.
However, when static friction force acts on each of slide valves, there would be some possibility
of causing failures at a special brake pipe input pressure.
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Fig.3 Structural model of pressure control valve with duplex slide valve
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Fig. 13 Distribution of static friction data
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Table 1 Characteristics of static friction
number value of static friction (measured at
: equalizing piston surface) kgf/cm? notation in
operation location of of
friction surface data mean value standard fig. 13
(u) deviation (o)
oy No. 1 slide valve 100 0.178 0.0174 (a)
T
axe No. 2 slide valve 99 0.101 0.0063 (c)
brake & release| equalizing piston 100 0.024 0.0050 (e)
No. 1 slide valve 100 0.118 0.0112 (b)
release .
No. 2 slide valve 83 0.069 0.0034 (d)
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Fig. 14 Auxiliary reservoir pressure correspond to
brake pipe pressure
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Fig. 15 Phase-plane portrait of pressure difference
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Fig.16 A example of failures at release applica-
tion after brake application
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