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Self-excited oscillation cavity was used to produce the pulsation of abrasive flow, which can efficiently polish the inner surface

of the tubule or microhole. The mathematical model was established and the numerical simulation was carried out, the structural

parameters dy/dy, L/D and transition angle § were obtained. The experimental platform was built and the effectiveness of SOAFP

was verified by experiments. The result shows that the roughness of the inner surface of stainless steel tubule Ra was reduced

from 480 nm to 50 nm after 12 hours of processing of SOAFP, with no obvious directional texture, and 14 hours later, the inner

surface of stainless steel tubule had obvious mirror effect. In the case of non-oscillation cavity, the surface roughness of the

inner wall of the tubule was 55 nm after 14 hours of polishing, and there was obvious directional texture on the inner surface.

The simulation and experiments show the effectiveness of self-excited oscillation pulse effect polishing method (SOAFP), and

the improvement of polishing effect and quality by the structure parameters of the structural parameters d,/d;, L/D and transition

angle f.

KEY WORDS: tubule; inner surface; self-oscillation pulse characteristics; abrasive flow; polishing; stainless steel tube inner wall
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Tab.1 Comparison of polishing methods on the inner surface of pipe fittings

Polishing method Advantage Disadvantage
Magnetorheological Strong controllability, good adaptability, suitable for High cost, short life and low processing
polishing various surfaces, environment friendly efficiency

. Simple processing, low cost, suitable for various Only suitable for conductive materials, and
Electrochemical S .
polishing surfaces, and the surface hardness after polishing is  the electrolyte pollutes the environment, the

improved

sharp edges is difficult to polishing well

No deformation and burns, low residual stress,

Ultrasonic vibration
polishing
stiffness parts

Do not produce metamorphic layer and residual
stress, and the processing quality is relatively stable

Abrasive flow polishing
and the processing range is wide

suitable for processing various shapes and materials, Due to the size of the tool, it is difficult to
polishing thin walls, thin sheets, narrow slits and low polish complex internal surfaces such as slits

Abrasive will remain in the grooves and
corners, and high pressure may cause
deformation of thin-walled parts
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Fig.3 Principle of self-excited oscillation abrasive flow polishing
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Tab.2 Simulation parameters of SOAFP

Simulation parameters values
Abrasive density of the slurry/(kg-m ) 115.4
Abrasive density of SiC/(kg-m ) 3170
Kinetic viscosity of the slurry/(kg m '-s™") 1.55%x10°°
Kinetic viscosity of SiC/(kg'm '-s™") 1.32x107°
Grain size/pm 23
Volume fraction of abrasive/% 0.1
Inlet velocity/(m-s ") 60
Inlet pressure/MPa
Outlet pressure/MPa 0
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