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Study on the Efficiency of Differential Cylinder System Driven

with Servo Motor and Constant Pump
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ABSTRACT: Sudy on the efficiency and performance of the
differential cylinder system driven by two AC servo motors and
two constant pumps. To the problem of poor efficiency when
cylinder is pre-charged with constant sum pressure, two new
principles to setting the sum pressure by |oad sensing and given
the sum pressure profile in advance are suggested and
investigated. With the new principle, the pressure of the system
will be adaptive to the load and the back pressure keepsin a
lower value. The energy loss of the system and the warming in
pump are reduced. Further a new principle to pre-charge the

cylinder using an accumulator is put forward. With this method,

the controller is smplified and the energy loss in motors and
the hydraulic system is cut down. The research work is verified
by the digital simulation and the experiment.

KEY WORDS: adlternating current servo motor; pump
controlled system; plastic injection molding machine; camping
unit; speed variable pump; differential cylinder
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Fig.1 Principleto control the clamping unit
with two speed variable pumps
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Fig.2 Sum pressure setting principle based
on the measured load force
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Fig.3 Characteristicsto control the clamping unit
with variable sum pressure setting curve
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Fig.4 Characteristicsto control the clamping unit
with in advance given sum pressure curve
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Fig.5 New system principleto control
the differential cylinder with double pumps

PDF SCHHi A “pdfFactory Pro™ i RAG]&E www. fineprint.com.cn



http://www.fineprint.com.cn

i i FELATLRE R X)) 22 Bl s B3R SRR KT 97

%8 B %
500 ) 1 1000
v S bRfE x BRI ]

1600
£300 1200 @
£ £
® 1-200 3

100 7 -600
: : : : -1000
0.0 06 12 s
16 ¢
[Py
g 8 o Ps
s
4+
0 . ‘ ‘ . ‘
0.0 06 12 s
16
12
QL
< 5
2
4t
0 NmFZ—WE INmEl',ﬁjET

0.0 0.6 12 t/s

B 6 XAMEERS[AEZREIREHHIESR
Fig.6 Simulation results when cylinder pre-charged
with alow pressure accumulator
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