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Study on laser deep- hole drilling

Li Yousheng
(Institute of Laser T echnology & Engineering, HUST, W uhan, 430074)

Abstract: Now the laser drilling is a useful technique in industry products. A very important prob-
lem is how to obtain the high quality deep-hole drilling. Starting from the selection of laser parameters
and the instantaneous energy balance in the gasification and melting process, the engineering design of
deep-hole drilling was presented, in this paper, and pointed the selection of ratio of depth and diameter,
the design of the laser pulse shape. T he calculat ion results are dose to the experimental data.
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Ia= LJJdh(t)]/dt+ (KT,)/2 W(at) *[1+ 2h(t)/r] (5)
., (W/em?), T, (K), K (W/em*K), a
(em?/s), r (em), h (em), ¢ (s)
(5) . (dh/dt), = 1,/L, -
[(KT,)/(2L,) T/ (a)(1+ 2h/r)] ; (
) 0.35 a/t,
dh/dt = I./L,- {(KT.)/(2L,) T (at)[1+ (2h)/r]} + 0.35 o/t (6)
L,/ T,cP=35, a= K/cP(¢c :J/g*K; P
g/ em’) tdh/de = Lo/ L,— {0.17 a/t[1- (2h)/r]) (7)
, cd= dr+ 0.7 a/t (8)
, dy , h d
L. Ea T
lo= [(Lh)/T]*(d-0.7 w@)/(d- 1.2 o) (9)
E.= (W4)1.d} (10)
T= (Lo/I.)h (11)
, . la= 5. 5hL.o/d’, Ea= 0. 5hL.d’, T= 0. 33d°/q,

dr= 0. 6d
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T 2lms ,
5% 10'W/em?,
[3]
s s
P >
, ) , 0. 25ms
0. 85ms, 50% , , 30% ( 45 , 35mm)
Table Experimental data
energy pulse width power density depth of hole diameter of hole depth diameter
(@) (ms) (W/ cm?) (mm) (mm) ratio
5.4 0.25 2.2x 108 1.2 0.42 2.9
5.1 0.35 1.5x 108 1.3 0.39 3.3
5.9 0.55 1. 1x 10® 1.5 0.38 3.9
5.7 0.75 7.6% 107 1.6 0.36 4.4
5.4 0.85 6.3% 107 1.8 0.30 6.0
5.0 1.15 4.4% 107 1.6 0.26 6.1
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Fig. 1 Laser pulse shape
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(FL) Fig.2 Schematic diagram of laser pow er
’ 1 —auxiliary crcut 2—high freguency convertor
? ( T, T, T, 3—PWM/PFM controlling circuit 4 —triggerdelay
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