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ABSTRACT

Hydraulic pumps are widely used in fields such as machinery manufacturing, engineering and construction.
Although the research on hydraulic engineering is mature, it is still necessary to examine various performance
aspects in detail for specific applications. This paper will focus on the hydraulic pump used in special
construction machinery that needs high temperature and high pressure resistance. It will analyze the theoretical
design, structure and thermal characteristics of the pump system using the Fundamentals of Engineering (FE)
method, and will measure the key tolerance parameters of the hydraulic pump to ensure the accuracy of the
machining. Through this research, a good design method for the linear reciprocating type of hydraulic pump can
be summarized.
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Table 1 Mechanical properties of AL6061-T6

EAAS | Zok | REE | AR
A=
[MPa] il [MPa] [MPa]
AL606
68,900 0.33 276 310
1-T6

Table 2 Main parameters of design

Item Dimensions

- Cylinder Inner Dia. -40.05 mm
- Cylinder Outer Dia. - 48.00 mm
- Cylinder Thickness -4.00 mm
- Piston Outer Dia. -40.00 mm
- Pistion Shaft Dia. - 10.00 mm
- Piston Thickness - 10.00 mm
- Stroke - 60 mm

Fig. 1 3D model of designed hydraulic pump
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Fig. 2 Boundary condition of cylinder

Fig. 3 Deformation distribution of cylinder

Fig. 4 Safety factor distribution of cylinder

a) Push forward
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b) Pull forward b) Pull forward
Fig. 5 Boundary condition of piston Fig. 7 Safety factor distribution of piston

a) Push forward Fig. 8 Boundary condition of pump

b) Pull forward

Fig. 6 Deformation distribution of piston Fig. 9 Temperature distribution of pump

a) Push forward Fig. 10 Heat flux distribution of pump
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Fig. 11 Precision measurement result
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