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ABSTRACT

Solvent-free paint is sprayed from higher-pressure conditions, because the viscosity is large. The hydraulic
actuator which can be operated under higher-pressure condition is required to spray solvent-free paints in painting
process for the environmental protection. The purpose of this paper is to develop the hydraulic actuator under
higher-pressure conditions for solvent-free paint spraying system. The hydraulic actuator consists of inner spool,
outer spool and ball. The analysis of a structural stability was conducted by using ANSYS V11 under the design
condition of upward and downward movement of spool. As a result, the maximum von-Mises stress applied on
spool under 4mm displacement showed a value of 106MPa which was greater than the allowable stress of the
spool with a value of 250MPa and a value of safety factor 3. This result suggested that the spool system be
unstable under the design condition so that it was necessary for the spool system to be reinforced to secure the

structural stability.

Key Words : Atomization Spray System(F3HEAMAI2®]), Solvent-free Paint (¥-8# XE), Structural
Analysis(T- 23| 49), Equivalent Stress(57}1-82), Total Deformation(¥13)
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Fig. 1 Structure of hydraulic actuator
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Fig. 3 Finite elements model

Fig. 4 Boundary condition
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Fig. 5 Distributions of spool temperature with

moving spool
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(d) 4mm displacement

Fig. 6 Distributions of equivalent stress with
downward movement of the inner spool
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