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Performance Stability of Bimetal Diffusion Welding of Hydraulic
Pump Slipper

ZHANG Feng, LIU Zi, GUAN Bo-wen

( Notional Machinery Factory in Wuhu, Wuhu, Anhui 241007)

Abstract: Aiming at the problems of falling blocks and peel off slipper copper of hydraulic pumps, the reliability of
hydraulic pump is evaluated. The analysis shows that the peel off are related to the pores of bimetal diffusion
welding layer of sliding shoe. Using industrial computerized tomography technology to detect the pores of diffusion
welding layer and formulate detection requirements. The slip shoe with the largest defect is selected as the research
sample, and simulation analysis the stress distribution and damage criterion of diffusion welding layer. The results
of 220 h endurance test show that the test pump’s performance is stable and has no wear. The size and position of
the large pores in diffusion welding layer is stable, which has no change. The study determined that this batch of
hydraulic pumps are safe and reliable and can be used continuously. The study provides a reference for the
engineering application research of hydraulic pump.
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Fig.1 Spalling of diffusion welding layer of plunger
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Fig.2 Surface of shoe peeling area
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Fig.3 Axial profile of sliding shoe
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Fig.4 Slip shoe crack profile
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Tab.1 Statistical results of plunger macropores

R FEZE i 5 ST L BB T AR/ mm®
XX138 44-7 11.40
XX143 57-7 22.01
XX144 60-9 15.78
XX174 104-9 23.30
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Fig. 6 Large internal defects of plungers
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Tab.2 Material property sheet of slipper

R p/g+em” | E/GPa| v |oy/MPal ¢
12C2Nid A 7.85 210.0 | 0.290 | 1100 | 0.02
70Sn10-2-3 8. 69 113.4 | 0.335 | 270 | 0.05
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Tab.3 Fracture parameters of diffusion welding joint surface
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Fig.8 Stress and mesh generation of slipper
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Tab.4 Load calculation results
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a) Stress boundary of slipper
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M./N + m 0.13 po/MPa 25.19
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Fig.9 Slip shoe diffusion welding interface with defects
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Fig. 10 Stress distribution of diffusion welding

interface
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Fig. 11 Stress flow direction of diffusion

welding interface
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Fig.14 Numerical distribution for damage

criterion of diffusion welding interface
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Tab.5 Performance parameters of hydraulic pump
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