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Experimental Research on Micro-drilling Applying
Turbine-driven Air Spindle
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Abstract: A micro-drilling process using a turbine-driven air spindle was developed to improve drilling
quality.Some drilling experiments for drilling 0. 5 mm holes magnesium alloy AZ31B sheet were carried
out. The influences of rotational speed and feed rate on burr height at the exit of the micro-hole, saperture
error and roundness error at the entrance were investigated. The aperture error and the roundness error
were obtained by the image processing and the least square method. Drilling parameters were optimized
synthetically. The results show that performance of the spindle is in a good condition. When the rotational
speed is 20 000 r/min and the feed rate is 0. 4 mm/s, the comprehensive quality of micro-drilling reached the best.
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Fig.1 Principle of micro-drilling
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Fig.2 Micro-drilling test systems
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Tab.1 Mechanical performance of magnesium alloy AZ31B
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Tab.2 Chemical composition of magnesium alloy AZ31B %

w(AD)  w(Zn) w(Mn) w(S) w(Ca) w(Cuw w(Mg)
3.2 L2 0.8  0.07 0.04 0.0l 4ok
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Fig.3 Burr height at the exit
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Fig.5 Image processing
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Fig.6 Influence of feed rate on burr height
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Fig.7 Influence of rotational speed on burr height
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Fig.8 Influence of feed rate on aperture error
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Fig.9 Influence of rotational speed on aperture error
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Fig.10 Influence of feed rate on roundness error
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Tab.5 Influence ratio of drilling parameters on burr height

K- 1 2 3 4 5
n 0. 55 0.78 1 0. 58 0
f 0.77 1 0.52 0 —
E AR E SR i« KT RALAR I 22 1 52 0 26
Ce.i ﬁ :
Ce.,z’ :(emax_ei)/Ry (7)

A e AR E S BAE T A KT 1 e R AL AR A
2Ese; ARSI i KP T B FLAR A 22 C.. Ok
FORHANESHE @ 7KET RLAR Ml 22 14 52 W) e 2
R W ARAS LA O 22 ARG AR H1 2 (7O TSR 4 1H5Y
SR 0 f AKX B R BE AR R Ik 6
7.

R6 HHHISHMILRRENZME

Tab.6 Influence ratio of drilling parameters on aperture error
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Tab.7 Influence ratio of drilling parameters on

roundness error

IKF 1 2 3 4 5
n 1 0. 89 0.71 0.33 0
f 0.76 1 0. 37 0 —
FE AR ESEAE © KO I AR 25 G 5 R
%: C; j"j:
Ci :Ch,i JFCN' +C1',i (9)
Ci 8K, FIRESEAE KX &I IR 25 65

M R K 3¢ IR B T 5% A 5 A1 1) B o v B, L
AAFRE N FLAR M 25 R B 1 2 AR =R (D X 3R 5
~3% TR AT B R 0 FPEA T [ EERK KT
LRGN, Tk 8 FR.

8 SHEIBHM %

Tab.8 Comprehensive influence ratio of drilling parameters
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