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A Study on Structural Improvement of the Swashplate Axial
Piston Pump Valve Block (1)
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ABSTRACT

This study aims to provide ways to achieve structural improvements of the internal flow path of the discharge
plenum of a swash plate piston pump valve block vulnerable to cracks. This paper corresponds to Part I, which
consists of a structural analysis of the valve block, identification of the stress distribution and stress raisers, and
creation of a Simple Model of the valve block to review the optimal design. Structural analysis was performed
by assigning the same conditions as those found in the valve block model, and the design was reviewed by
examining three different design improvement plans for the internal flow path of the discharge plenum.

Key Words : Valve Block(# 2 =%), Piston Pump(Z|AE HX) Axial Piston Pump(EF I/IAE EHI) Finite

Elements Method( 782 A2)
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Fig. 2 The flow path crack inside the valve block
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Stress concentration locations A and B

Fig. 3 Mesh of valve block

Table 1 Material property of AC4A-T6

Young's modulus(}lfa) 7x10"
Poisson's ratio 0.3
Density(kg/m’) 2710

Yield Stress(iPa) 190
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Fig. 4 Load conditions when the internal pressure is
4000psi
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Fig. 6 Addition of Boundery Condition details -Fix
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Fig. 7 Linear static analysis considering pulsatory
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(a) Simple model of valve block

S, Mises
(Ava: 75%)
+2.613e+02

+3.597e-01

B(Max) : 261.3WPa
(b) Analysis of valve block
Fig. 8 Simple model and analysis of valve block
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(a) Add a gradient feature below position B (a) Increase R value from design change plan 1
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+1.798e+01 +1.658e+01
+3910e-01 +5.828e-01

B(Max) : 211.4MPa B(Max) : 192.6MPa
(b) Analysis of the design change plan 1 (b) Analysis of the design change plan 2

Fig. 9 Simple model and analysis of the design Fig. 10 Simple model and analysis of the design
change plan 1 change plan 2
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(a) Installation of bar in simplified model of

valve block

S, Mises
(Bvg: 75%)
+1.851e+02

+1235e+02
+1.081e+02

+3. 181e-01

C(Max) :

185.1MPa
(b) Analysis of the design change plan 3

B : 123.9\Pa

Fig. 11 Simple model and analysis of the design

change plan 3
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