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Abstract : In this paper, the numerical analysis is introduced to predict the dynamic characteristics of piston pump

assembly components in hydraulic piston pump for aircraft. Rotating cylinder block and reciprocating pistons are

modelled kinematically. Furthermore, leakage flow and torque losses between the boundary surfaces of components

are analyzed. This analysis has been carried out through the commercial CASPAR program. The simulations for

stress on pump assembly components using the dynamic analysis model are performed using the ANSYS 11

program. Such dynamic characteristics and stress simulation procedures will be carried out repeatedly for the

optimized design.
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Fig. 5 Position of piston, slipper and cylinder block
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Table 1 Element number used in assembly parts

Name Number of elements
Cylinder Barrel 260396
Piston 48452
Piston Slipper 28275
Yoke 929480

(a) high pressure (b) low pressure

Fig. 9 Analysis condition of a piston

(a) high pressure
—

(b) low pressure
Fig. 10 Numerical results of a piston
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(b) low pressure
Fig. 12 Numerical results of the slipper
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Table 2 Results of Maximum 1* principal stress on

each component

Max. Ist
principal
stress(Mpa)
76.6
65.8
6.6
274
18.2

208.7

Yield

Name force(Mpa)

670
1375
1375
670
670
1375

Cylinder Barrel

Piston (high pressure)
Piston (low pressure)

Slipper (high pressure)
Slipper (low pressure)
Yoke
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