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Measurement and control of the laser beam focus remain to be solved as a technique for laser drilling.
There have been developed many methods for laser focus control, where transducers for monitoring focus are key

technologies. So the development of focus control system fitted to materials and processing schedule is very
important. The sound transducer based laser focus control system is proposed, which uses aural sound as a control

parameter, and measures and controlls laser focus in real time on line. Through testing the technology in diamond
laser drilling system and comparing it with traditional laser control, we get a satisfying result.
laser technique; laser drilling; focus control; acoustic sensor

WOLTE I T B AR/ 8 W i fLIN L AR

— 7 W FEAR TR, AT LK R A L o
o 2 ok ol (0 O R AT HT AL X RO iR AR A A
EXF T — L8 HAR K 8 BE R A% 48 T B Xk L
(O A S FE SO T L B A 5 B TR 2o 4 BRI [0 vk A g
SE . FIANAES mmE A4 NlA L T EH A2 mmfy
FL 590 e A 4 W A o 2 7 [ I R O £ T
JE #2142 5 I AR AR 32 Bl DA SE O T, O T 1 44 B TR

FHARATFEAF AT FLASCR & W 25T PR UE SO 1) 5 K 2
R IRZAE T 2R AR Rm . EAEN T

s B H9:2007-11-26; Y FE 2 H H5 :2008-01-08

E-mail: wangmeng_tju@126. com

E-mail : zhanggsh(@vip. sina. com

SURE AR E 1938, 55 T db A B4R 1 2R 0, B AT 32 B8 A 0 i 08 HER Oy AT 5T

L B AT LR BE (9 38 0 s 2 1 B RS WA O
S SRR A R 2 1) A B AN BT o K T A
B AT FLE AL R R TR, R
FEFT AL 2 2 v 52 A 3 O £5 ORI A ) 18 A L
BT O B AR 2R T80 T AR R I

o GE R OB T A s A5 RO B A 58 1 5 0l
A = A U A Otk ik k. BT
fe Je A By O BR ), 5 b 5 32k #18 J RE AE — i 1) Ik
FARAE I o il v 75 I 4 Mk A R T2 22 T 4

T 9 = 4 OB T T 562 3 00 k398 43 (i PR 2 /0 2
SO B TR

FE Al — 6 T 25 14 £ i
i (1980—) 55, RHEA AL BF T A, 322 A 806 in 1Rz A HER J5 T f R 5%



1278 i

e * 35 %

A T 3% R 0 ) G A 2 B i R RE 119 A 5 S Bl
BEAR AT AR AN 8 A JC S B A A ]
FAAE 22 S

BEXIE GE M IT IR R AR T — R TS
A AR (R B PO IS W T Ik

2 TP RO E SN E

il

PO L — e &= = FE 5 RN AME 5
Y N HW 2 B R AR S DA SN B TR AR A R
Wels 5™ . 0AME 5 EE 0N TA R EOE A
S5 P PR S W TE 3O 5 80 A4 R A B AR
FEAET . HER I B Y RS A S AT B e AR e, T
DIAS B — AT 4R 490 3%, 0 A0 23 Bl Jin T L A2 1% 384 i i
/0N S 38 R R S T DURAS i T R AR A
AP S S ) S O BE S B 8 b R T
B o 72 A — 1 S R A TR AR R S
B R I e A i BEE T LIS R R MR AT R B
1) 5 L B 2 A R e T DL A R R AR ok
R T FLad RE i AR A s Ol . (RAEX P B N T
BRI 5 () B 75 I A5 5« A% R 2 00 200 RN 35 7 % i F
A3 0 R AR, SE PR R AR A AR — 2 A R XE A,
BR] I 43 53] 2R P 052 A TR A8 RN 21 S I A% R ) T 8 %o
o= i W1 W A 1S5 Ly ) Bl = 2
3 1 X b S I AR A B IR

IR sensm

acoustic
sensor

=
|

B 1AL kas fr
Fig. 1 Picture of sensor position
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Fig. 2 Signal measured by infrared sensor
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Fig. 3 Sound wave changing with time
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drilling sound
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Fig. 4 Picture of signal-to-noise
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Table 1 Test result of laser drill through diamond

No. Time /s Diameter /mm  Error /mm
1 167 2.09 0.09
2 155 2.02 0.02
3 152 1.97 —0.03
4 161 2.08 0.08
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Fig.5 Test result picture of laser drill through diamond
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