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Experimental study on the milling process of microchannel

XU Yanxiao', QIU Qingfu?, ZHOU Wei®
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Mechanical & Electrical Engineering, Xiamen University, Xiamen, Fujian 361005, China)

Abstract : In order to improve the milling efficiency of microchannels, the micro milling cutter is proposed to fabricate the
microchannel array structures on the aluminum alloy sheet. The processing parameters such as back engagement, feed speed
and spindle speed are varied to study their influence on the geometry size of microchannels. The result shows that when using
the milling cutter with diameter of 0. 4 mm, the width of microchannels increases with the increasing of back engagement and
feed speed, especially for the back engagement. When the cutting speed is in the range of 6 000~21 000 r/min, the width size
of microchannels barely changes with the increasing of spindle speed. So microchannel array structures can be fabricated

through selecting optimized processing parameters.
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Fig.1 CNC6040 engraving machine
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Tab.1 Composition of the 6061 Aluminum alloy sheet
)% Si Fe Cu Mn Mg Cr Zn Ti Others Al
RESH 0.4~0.8 0.7 0.15~0.4 0. 15 0.8~1.2 0.04~0.35 0. 25 0.15 0.15 H4
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Fig. 2 Schematic of microchannel fabricated with micro milling cutter
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Fig. 3 SEM of the microchannel fabricated by using micro milling cutter with 0. 08 mm back engagements
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Fig. 4 Influence of back engagement on the

width size of the microchannel
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Fig.5 SEM of the microchannel fabricated by using micro milling cutter with 15 mm/min feed speed
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Fig. 6 Influence of feed speed on the width

size of the microchannel
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Fig. 7 SEM of the microchannel fabricated by using micro milling cutter with 15 000 r/min spindle speed
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Fig. 8 Influence of cutting speed on the width

size of the microchannel
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Fig.9 Microchannel array fabricated by using the micro milling cutter with 0.4 mm diameter
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