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Br ittle-ductile Transition of M icro-nano Cam posite Ceram ics
Usng Ultrasonic V ibration Gr nding

1,2 . 2 1 1
WU Yan" ", UN Ai-guo, ZHU Xun-sheng , ZHAO Bo
(1 School of M echanical and Power Eng , Shanghai Jisotong Univ , Shanghai 200030, Ching 2 School of M echanical Eng ,North Univ  of China, Taiyuan 030051, China)

Abstract: The motion model of the contact betveen abrasive particle and workpiece in two-dimension ultrasnic vi-
bration grinding was analyzed, the maximum cutting depth of a grain were obtained Based on indentation fracture
mechanics, the critical condition of ultranic vibration grinding brittle-ductile transition was analyzed theoretically.
The ultraonic vibration and conventional diamond grinding of ALO; - ZIO,(,, ceramicswere perfomed in order ©
investigate the effect of ultrasnic vibration grinding conditions on the brittle-ductile transition mechanisn, the mi-
cro-topogrgphy of the grinding surface were observed by ARM and SEM. Experiment reaults indicated that only
when themaximum cutting depth of a grain less than critical depth, ductile regime grinding of ceramics can be real-
ized, the grit size, workpiece velocity and grinding depth can affect the brittle-ductile transition
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SBM  ARM Fig 1 A granh motion model of both conventional
\ - grnding and ultrasonic vibration grinding
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Tah 1 Themaxmal cutting depth of a grain for diamond wheel
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Fig 2 The SBM m icro-topography of the grnding surface
of ceram icsunder w =40Um, v, =26 6 m/s a, =2
Hm
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Fig 4 The SBM m icro-topography of the gr nding sur-
face of ceram icsunder w =40Um, v, =26 6m/s v, =0
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Fig 3 The SBM and ARV miicro-topography of the ' '
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