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Abstract: To study the effect of abrasive flow polishing on internal surface of heteromorphic coelo-
mopore and polishing deburring of micro-holes, the function relationship between each technological
parameter of abrasive flow and processing quality in the process of polishing was discussed. Common
rail pipe that is a type of non-straight pipe was taken as research object, and numerical simulation
study was implemented for abrasive flow polishing process, the influence of each technological param-
eter on abrasive flow polishing was explored. Numerical simulation results show that: the viscosity-
temperature characteristics in the process of abrasive flow polishing can be changed by controlling vol-
ume fraction of SiC, thus the control of quality for abrasive flow polishing can be realized. Then or-
thogonal method was adopted to design experiment scheme. Changed data of temperature and viscosity

in polishing process was collected and influence of viscosity-temperature characteristics on quality of
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abrasive flow polishing was analyzed. The experimental and numerical simulation results show that

the range rank of SiC volume fraction is higher than that of exit pressure in the process of abrasive

flow polishing. What’ s more significant is the quality of work-piece surface can be effectively im-

proved by abrasive flow polishing. Under the condition of the experiment, the exit pressure of the op-

timum technology parameter for common rail tube of abrasive flow polishing is 5 MPa; the volume

fraction of SiC is 0. 25% ; the mesh number of SiC is 80; the regression equation of surface roughness

and volume fraction can be obtained at the same time, which can be applied to guide production of

practical polishing for abrasive flow.

Key words: Common rail tube; SiC volume fraction; viscosity-temperature characteristics; turbulent

viscosity; mathematical model
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Fig. 3 Distribution of temperature at different SiC volume fractions with outlet pressure of 5 MPa
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Fig. 4 Distribution of turbulent dissipation at different SiC volume fractions with outlet pressure of 5 MPa
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Fig. 5 Distribution of turbulence viscosity at different SiC volume fractions with outlet pressure of 5 MPa
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Fig. 6 Distribution of temperature at different SiC volume fractions with outlet pressure of 7 MPa
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Fig. 7 Distribution of turbulent dissipation at different SiC volume fractions with outlet pressure of 7 MPa
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(a) Volume fraction is 0. 25 (b) Volume fraction is 0. 3 (¢) Volume fraction is 0. 35
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Fig. 8 Distribution of turbulence viscosity at different SiC volume fractions with outlet pressure of 7 MPa
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Fig. 9 Distribution of temperature at different SiC volume fractions with outlet pressure of 9 MPa
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Fig. 10 Distribution of turbulent dissipation at different SiC volume fractions with outlet pressure of 9 MPa
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Fig. 11 Distribution of turbulence viscosity at different SiC volume fractions with outlet pressure of 9 MPa
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Fig. 13 Temperature variation curves of common rail pipe
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Tab.4 The mean response table

K RS/ MPa BRAGEE RO IR B0 80 Bl ALk i) B 5K

1 1. 293 1. 324 1.348
2 1.361 1. 142 1.324
3 1.417 1. 605 1. 400

Delta  0.124 0. 463 0.076
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Fig. 16  Contour map between roughness, outlet
pressure and SiC volume fraction
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Fig. 17 Contour map between roughness, outlet

pressure and SiC mesh number
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Tab.5 Quadratic regression analysis: variance analysis of

roughness and SiC volume fraction
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Fig. 19 Residual plot of roughness for common rail piper
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