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The Dynamic Characteristics of Oil Pressure Copying System

By Masashi Susuki and Genjiro Matsumoto
Kawasaki Works, Hitachi, Ltd.

Abstract

The copying system, which is in a trend of wider adoption everywhere there is
a demand on the higher accuracy and effeiciency of machining, is raising several
interesting problems when taken up as a field of automatic control engineering.

Hitachi copying attachment was once introduced in the previous issue, with some

descriptions of its construction, features, and other general characteristics mainly

viewed from the phase of its practical utility.
Again in this issue the writers publish their study on this mechanism discussing

this time its dynamic characteristics from the theorectical viewpoint. On the theoretical

standing the writers conducted experimental ‘measurement of time constants of con-
trolling system which influence desicively the accuracy of the copying system, using
an assortment of pilot valve having various, both negative and positive, overlaps,
and they further investigated into various factors effecting the time constants.

As a result, the writers could confirm the following :

(1) The time constant turns out to be about 0.01~0.06sec in the above scale of

measurement. Although these values are conditioned by the overlaps given to

the pilot valve used, they provide a valuable datum for the decreasing of
themselves.

(2) Time constants get something larger when the system 1s loaded, but that incre-
ment remains only slight with no significant effect, so long as the output is not
used over the amount usually required for finishing.

(3) The presense of air in oil being detrimental to the system, care should be
exerted in this point at the time of design, manufacturing or operation.
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Fig.16. Bode’s Diagram (Pilot Valve No. 2)
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Fig.17. Bode’s Diagram (Pilot Valve No. 3)
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Fig.18. Loading Direction of Dead Weight
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Fig.22. Oscillogram of Oil Pressure Variation
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