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on the surface of hydrodynamic suspension polishing ( HSP) ,

the numerical analysis model of single/multiple abrasive particle impacting on a metallic component was established by

using finite element method. The parameters of surface

roughness and residual stress after traditional polishing were

introduced into the model and the effects of polishing speed on the residual stress relaxation in copper workpiece after

mechanical lapping in the case of continuous impact of

single/multiple particles were investigated respectively. The

residual stress on the copper workpiece surface after traditional polishing and the workpiece surface after traditional

polishing and then HSP were tested by X-ray diffractometer. The results show that the accuracy of the parametric model

of single/multiple particle impacting on a metallic component and the HSP process has a good relaxation effect on the

residual stress of the grinded surface. This study is beneficial to improve the surface stress state of the workpiece in HSP

process.
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Figure 1 FEM of a single abrasive

particle impacting workpiece
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Mechanical properties of copper workpiece

Table 1

PR E/GPa JAMA b w BB p/ (kg - m ™) JEIRIREL 0/ MPa

110 0.343 8 980 60
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Table 2 Corresponding V, and V, values of

abrasive particles at different speeds

n/(r+min~") Vy/(mm - s7") V,/(mm-s~')
200 1 047.198 0.548
400 2 094.395 1.097
600 3 140. 000 1.644
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Figure 2 Initial residual stress in X

direction at different depths
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Figure 4 Cross-sectional stress diagram of a single

abrasive particle impacting workpiece
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Figure 5 Stress distribution in the depth of

workpiece at 600 r/min
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Figure 6 Stress relaxation curve of a single

abrasive particle impacting workpiece
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Figure 7 FEM of multiple abrasive

particles impacting workpiece
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Figure 8 Stress diagram of multiple abrasive
particles impacting workpiece
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Figure 9  Stress relaxation curve of multiple

abrasive particles impacting workpiece
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Table 3  Transmission depth at different azimuth angles

T

W/ () 7/ pm W/ () 7/pm

7.34 5.847 -23.03 5.425

0.00 5.895 -35.32 4.810
-12.29 5.760 -42.66 4.335
-17.66 5.617
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Residual stress under

Figure 11

two processing methods
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Table 4 Residual stress value of workpiece sample

iREESR 5 oy/MPa oy/MPa
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