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Fig.3 Structure of elastic pressure torsion coupling
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Fig.4 Schematic diagram of elastic pressure

torsion coupling model
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Experimental test bench of elastic pressure
torsion coupling
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Relationship of displacement A§ of A segment of
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Study on 2D Electro-hydraulic Proportional Directional
Valve Elastic Pressure Torsion Coupling

Zuo Qiang Li Sheng Ruan Jian Ren Yan
(Key Laboratory of Special Purpose Equipment and Advanced Processing Technology, Ministry of Education,
Zhejiang University of Technology, Hangzhou 310014, China)

Abstract; Since conventional direct-acting electro-hydraulic proportional directional valve has the
limitation of small flow, and two-stage electro-hydraulic proportional directional valve has the limitation of
complex structure, a large flow and simple structure 2D electro-hydraulic proportional directional valve
with position feedback was proposed. The valve coaxially consists of 2D directional valve, elastic pressure
torsion coupling and the proportional electromagnet. The elastic pressure torsion coupling changes the
linear movement of proportional electromagnet armature into the rotation of the spool movement, at the
same time, amplifying the thrust of proportional electromagnet. Based on the operational principle of the
elastic pressure torsion coupling, the mathematical model was established and the analytic equations of
axial force, torque, rotation angle and deflection were deduced. Then the finite element simulation of
static characteristics was performed on the platform of ANSYS Workbench 13. The analytic solutions and
the simulated results are in a close agreement with the experimental results. The results indicate that with
55 N input of the proportional electromagnet, through the elastic pressure torsion coupling switching, the
valve has 1.2 N+-m torque output, and the linearity of the force input and the torque output is good; the
spool displacement and the input displacement of elastic pressure torsion coupling are very consistent.
The application of elastic pressure torsion coupling to the 2D electro-hydraulic proportional direction valve
is feasible.

Key words: Electro-hydraulic proportional directional valve  Elastic pressure torsion coupling

Proportional electromagnet



