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ABSTRACT

A swash plate-type piston pump is a device used to discharge hydraulic fluid as the volume generated through
the piston moves in the direction of the slope by adjusting the angle of its swash plate. In addition, the valve
block internalized in the pump includes a flow path for intake from outside, a flow path for discharge, and a
pilot conduit line to control discharge pressure and flux. In this study, a numerical analysis is conducted to
improve the cracking of the valve block generated during process testing, and the developed pump is evaluated.
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Fig. 2 The flow path crack inside the valve block
3. REE A oA =A

E =FdAMe HEEE A Fo] AC4A-T6O|H,
Wi b2 +£350psi®] WEES 7FA= 1700psist
4000psi & Ao)2E s|AsAT A AdE H
Zo| Hgg WHEEF ojnu] APk F1 Pz
2 gHo] e WEEFC] TY F& AHES] o
#olth Fig 32 814 A5ty 2o magol

Fig. 3 Modeling of valve block

Table 1 Material property of AC4A-T6

Young's modulus(lPz) 7x10*
Poisson's ratio 0.3
Density(kg/m’) 2710

Yield Stress(MFa) 180
300
250 ! ! I /__—.
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Fig. 4 Stress-strain curve of AC4A-T6
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Fig. 5 Load conditions when the internal pressure is
1700psi
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Fig. 6 Load conditions when the internal pressure is
4000psi
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(b) The results of linear static analysis at 2050psi
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(c) The results of linear static analysis at 1350psi
Fig. 7 Linear static analysis considering pulsatory
motion at the pressure of 1700psi
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(b) The results of linear static analysis at 4350psi
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(c) The results of linear static analysis at 3650psi
Fig. 8 Linear static analysis considering pulsatory
motion at the pressure of 4000psi
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(c) The results of analyzing elasto-plasticity
at 3650psi

Fig. 9 Elasto-plasticity analysis in consideration
of pulsatory motion at the pressure of 4000psi
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Fig. 10 Examining fatigue life using the results
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A-1: Part A of Casel-Stepl in Case-2
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