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Abstract

In view of the severe conditions of high shear stress and high friction in the working process of the
support ring of high pressure piston pump, the technological process and key problems of its ap-
plication characteristics are carried out. The two welded workpieces are welded in vacuum or
protective atmosphere through vacuum diffusion welding technology. During welding, the surfac-
es of the two welded workpieces are contacted and maintained at high temperature and high
pressure for a certain time in order to achieve the distance between atoms. Using this method, the
high-precision and high-strength effective bonding between steel and copper or copper alloys can
be achieved. Obtaining the temperature and holding time required for the test diffuser by experi-
ment, the specimens were tested for tensile strength and performance testing of the piston pump
to meet the application requirements.
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Figure 1. Return mechanism of piston pump
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Figure 2. Processing route of material preparation
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Figure 3. Changes of mechanical properties of tin bronze before and after annealing
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Figure 4. Hardness comparison of 40CrNiMoA before and after tempering
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Figure 5. Arrangement of vacuum diffusion welding samples
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Figure 6. Metallogram of diffusion welded materials
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Figure 7. Analyses of diffusion layer
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Figure 8. Tensile specimen of welding strength
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Table 1. Tensile strength of Diffusion Welded Joints at different temperatures
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Figure 9. Cross-section morphology of stretching strip at different welding temperatures
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Table 2. Technological parameters of vacuum diffusion welding composites
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Figurel0. Flow rate of piston pump under different pressure conditions
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