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Development of a High-Speed Electrohydraulic Servovalve System Using
Stack-Type Piezoelectric Elements

Y. B. Bang(SNU), K. 1. Lee(SNU), W. K. Lim(SNU), C. S. Joo(SNU), J. W. Huh(SNU)

ABSTRACT

This paper presents two systems of two-stage electrohydraulic servovalve with a nozzle-flapper pilot stage, which is
controlled by stack-type piezoelectric elements. Two flapper moving mechanisms proposed in this research can compensate
for the hysteresis problem and thermal expansion of the piezoelectric elements. The experimental results show that the first
flapper moving mechanism has the frequency response of over 500 Hz and the second one has the response of over 600 Hz.
And the first simplified servovalve system using the first flapper moving mechanism has the frequency response of about 150
Hz, and the second system has the response of about 300 Hz at the supply pressure of 210 bar
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Fig. 1 Flapper moving mechanism with one-stage
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Fig. 2 Flapper moving mechanism
displacement magnification(FMM-B)
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Fig. 3 Simplified servovalve system
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Table 1 Specification of piezoelectric elements
P

Model [ PSA-20B-5AW PSA-15C-5AT

41 -r>nm7>< 4.5 mm
X 5.2 mm

21 mm x 4,5 mm
X 5.2 mm

Dimension

Displacement 42+ 3 ym 20£2

Maximum driving 250 V 150V

voltage

{ 800nFx 20%

Capacitance 900 nF £ 20% |

S R — ]

Maximum output

1200 N 700 N

force
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Table 2 Specification of simplified servovalve

Model Servovalve A Servovalve B
Spool diameter 11 mm 5 mm
Spool stroke *+ 0.5 mm + 0.35mm

Rated flow |98 lpmat 210 bar| 31 lpm at 210 bar
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Fig. 5 Servovalve B with FMM-B(valve system B)
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Fig. 6 Flapper displacements by push-pull driving (FMM-A)
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Fig. 7 Flapper displacements by push-pull driving (FMM-B)
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Fig. 17 Frequency-response characteristics of simplified
servovalve system B
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