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Experimental Study on Milling of Y-TZP Ceramic by 532 nm Laser

LiJian JiLingfei Hu Yan Jiang Yijian
Institute of Laser Engineering, Beijing University of Technology, Beijing 100124, China

Abstract A short pulse(6 ns)laser with wavelength of 532 nm is employed to mill Y-TZP ceramic. The relationship
between power and groove width by single-pass machining is explored, and the relationship between threshold
and pulse number is analyzed to make sure the threshold of Y-TZP. Also the variation of removal rate and quality
with different parameters is analyzed to determine the optimal process parameters further. the micron-sized two—
dimension structure is conducted further. The results show that the square of groove width is proportional to
logarithmic peak pulse laser power, and the calculated laser spot radius is matched with measured value. The
material threshold decreases with the increase in the number of pulses. The removal rate is up to the maximum,
1.35 mm’/min, in the optimum combination of scanning speed, power and repetition rate. The blind hole of diameter
500 um and steps in square cavity structure of width 200 pm and depth 100 um are obtained by optimizing laser
processing parameters. The two—dimension structures are no crack and better processing quality and the surface
roughness R, is 3.746 pm.
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Fig.2 Groove width as a function of laser power
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