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Experimental Study on Ultrasonic—Assisted Magnetic Particle
Grinding of TC4 Plane
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Abstract: In order to improve the surface quality of titanium alloy TC4, the TC4 plane was subjected to
the skin finishing test by ultrasonic assisted magnetic particle grinding technology. The effects of the
magnetic field strength of the magnetic pole slot width and depth at different ratios, the different ultra-
sonic vibration amplitude and abrasive grains, on the surface roughness of TC4 were studied. The results
showed that the surface roughness value Ra of the titanium alloy TC4 before and after planar grinding
was decreased from the original 3.00 pm to 0.12 pwm when the magnetic pole slot width to depth ratio was
1:1, the ultrasonic vibration amplitude was 10 wm, the abrasive grain size was 200 wm, and the
grinding process was 60 min. The surface texture was removed and the morphology was significantly
improved. The mechanical properties of the TC4 flat surface material were strengthened and the surface
friction coefficient was reduced.
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Fig.1 Schematic diagram of ultrasonic assisted

magnetic abrasive finishing
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Fig.2 Experimental device diagram of ultrasonic assisted

magnetic abrasive finishing
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Tab.1 Test conditions for compound grinding
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Fig.3 Simulation of magnetic field intensity of magnetic

pole slotting
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Fig.4 Variation curve of magnetic induction intensity at

different diameter position of magnetic pole
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Tab.2 Test conditions of rotating friction and wear
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Fig.5 Variation curve of friction coefficient before

and after magnetic abrasive finishing of workpiece
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Fig.6 Effect of abrasive particle size on surface

roughness of workpiece
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Fig.7 Influence of ultrasonic amplitude on workpiece

surface roughness

(a)  JRIRTEHIE (b)  BFESJS TR E
8 FNMERIE TC4NEETERERHITL
Fig.8 Comparison chart of planar surface morphology
of TC4 titanium alloy before and after magnetic

abrasive finishing
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