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An Experimental Study of Micro-Machining of Hydroxyapatite Using
an Ultrashort Picosecond L aser

Hao Zhu, Zhaoyang ZhanRglinlei Xu, Kun Xu, and Yunpeng Ren
School of Mechanical Engineering, Jiangsu Univgrahenjiang 212013, China

Abstract. Bio-ceramics typified by hydroxyapatite (HAP) ateawing more and more
attention due to their unique properties includimgactivity, biocompatibility and
proper mechanical hardness and strength. Howehvemachinability of HAP by using
conventional methods is poor. An exploration of noigrooving of HAP employing
ultrashort pulsed laser is carried out in this gfuhd orthogonal experimental method
is used with various factors considered includiaget scanning times, high voltage
level, pulse frequency, scanning velocity and faaaine position. Range analysis is
conducted and the significance of selected factothe groove profile is discussed. It
has been found that microgrooves of width and dettying between 20~45 um
without obvious thermal damage can be achieved whenparameters are properly
selected, demonstrating the feasibility of the aglfrort picosecond laser in micro-
processing of HAP. Meanwhile, cracks, recast layea edge fracture occur in few
cases, suggesting that the material removal mesimam this process is not purely
phase explosion as for femtosecond laser. The erispersive spectroscopy (EDS)
comparison results between ablated and non-ablstedces illustrate an obvious
change in the composition ratio of element oxygeh (ndicating that there may exist
chemical reaction at the laser irradiation zoneseBlaon the analyses on groove profile
and thermal damage, recommendations are made oessing parameters selection for
micro-grooving of HAP.
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