H18% 2 M mOE ¥ OB ¥ W) Vol. 18, No. 2
2004 4F 6 H CHINESE JOURNAL OF HIGH PRESSURE PHYSICS June. 2004

XEHS . 1000-5773(2004)02-0130-05

KPERHXITALRERK T

JA . ko s Y
T%%%l'za% %29/%‘:]':1{!&29'% }%291&‘&]}%1&42
(1. B ZR A0 ool 2% B 15 B2 Bt VLRV 2120035
2. R T RSN B R VLA a0 210094)

WE: EECABHANBERLT . KT HLELBEERF LNTARERLE TRAPWNT
LB E, RABTHFAGETAREREN N FERE, 2N ET FOLE R I AP R
HRAHERRBHRZN . LRERKA BOLE R F etk f b, AT B0 4k ) 09 1k
A MAEKFITEN  BZAREAFMTRARF D ESZEER ERFN=Z RS hAEBEM
FEMPHRATERAFEMAZHF ) R EHETEMENET LR R,HTAT
ATHATILZERE TEAPITIREGHLA.

KREEWR: N FERE O T IR R R

FESZES . TBI36 XEkARIRAD . A
1 51 &
FATHE O T 2ot M 8 a2z —, — EH 2 AT E RO 22— 8% 106

R A 28 S BEAT L X I A S Al S B R B ST T O S R B B R R MR R I T
EAS R B 3R 358 A 7K T BEAT SO T 8 G L A i 28 R R AR A IF 5 1 AN 22 DL TR R O A L S —
LR R W FH I8 A FL IR0 1 22 A 4P E XK TR OB T8 730 YAoK .

AT R A T o83 T 3R 058, A K T AT O I T A SCEREEAT TP g . dnde X
A5 T AT HEAT K T 208 L ax 3 R A T K B v A4 A I B (B SR T T KR IR
A AE RO H i 5 A 2 TR S — B TE K X SO RO B % B A [ R B A DRI S B T R A
2R EATEOEIN T A s E 2 TSN BT EAT R 20 TR R T A PR A T st e R A T
AL G ISR T A A A 2 SORE , 53 A A ) 2 THE P 5, S SR D B £ R BT L TR K T T HE 2 T O A8 R
H Y 5 S BOL BN R T DABGE HE R KT o O N T A s8R R e T R B R AONE T S B0
AT 308 o X < W A S ORI R T AL AR HE S ke B MR R A 3T FL SR R TR R AT LR
T 7K X A FH D' P9 5 A 38 0 ot 40 114 94 R0 R R 2 0 X — B A S R A8 g TG St g 2 28 3 Y
oot FATHR R T — A2 T 5% I B A D 21 ) 2 AL Tk L O A i AR AR I i 1 25 SORIK iR oL AT HE
FURF I A2 B 0 0 T 23 B 1K AR EOEAT SLA BL

2 KEERIE

2.1 XWERE
SCE A E UL E 1, Bk Nd: YAG #O06# (K 1,06 pm, K58 10 ns) Bk v 9 B8 & 0] DLk F)
170 mJ, Bk#OLZ 08 WA Rt — S RES (B 147 mm) , BREEEEH 0. 25 mm

« TS BEHEI: 2003-05-12; fEE B HI: 2003-08-05
BEeH: X ARBIEESE(60208004) ; VLI H AR FF5 5 4 (BK2001056) ; BOE B A [F 58 5 5 55 5 25 JF i 2
4:(2005) ; 20 & B BAR 75 T AR BOW 2L Fih iR BE B
EE/AN . HREQ966—), B LA Bl 208 N HOE S Y 5O IR FAPLEE S5 X3 R 5E.



230

TRAE A R PR ORI AL R LA 20 47 131

MR . RO i Z U0 3
(K 0.63 pm, TIHE 5 mW) &
o ARG R — AR ER TR SR
FE BB T T8 D 25 X0 Ak CRE i
PR S5 O T L OE X T R X
Bl mm, HHEHH—52
T BE 2 B . A AR T B ST
BHOH 4 o6 A oW R O E
0.1 pm) . LUE 8 35 50485 % 45 X
RHCHATRG . IOGEF S iy
Sk A SG HL A% 1S A C BT TR

144/&/‘

Q O
1

2 ns) LA HBAG S, B A% 1. Q-switched Nd: YAG laser (wavelength 1. 06 pm,width 10 ns) ;2. Beam splitter;

FANGEE R . (55 PORAE
SO AT EAL,
2.2 KRR
A bk e VR IR A b
BF VR HT 809 3 T 23 08 UL/ 1Y)
HEF I, R 2 Bros, #Ef 0
MAEH I F AAAE LG & HD
0=*kF (D
Kbk BEEGE IEEER T

P2 BT GO A 9 R I O R 36 7 T

Fig. 2 Reflection of the detection beam

at the epicenter

0.16 mm, MGLF SRR r=4 pm LA R>r,

3. Attenuator group;4. Convex lens ( f=147 mm) ;5. Glass cuvette;6. 0. 25 mm

iron plate; 7. Convex lens (L, , f; =50 mm) ;8. He-Ne laser (Power: 5 mW,

Wavelength:0. 63 pm) ;9. Microscope objective (20X ,L,, f» =4 mm);
10. Interference filter (Wavelength:0. 63 pm) ;11. Five-dimensional
fiber-regulating-stand; 12. Single-mode optical fiber;

13. Photomultiplier (Hamamatsu 5773 with 2 ns rise time) ;

14. Digital oscilloscope(Tektronix TDS340) ;15. PIN photodiode
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Fig.7 Holes in 0. 1 mm-thick-iron drilled by pulse laser in air and water
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Abnormal Phenomenon of Laser-Drilling a Plate Underwater

XU Rong-Qing"?*,CHEN Xiao*,SHEN Zhong-Hua?*,
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Nanjing University of Science & Technology s Nanjing 210094 ,China)

Abstract: The efficiency of laser-drilling a metal plate in water was observed higher than that in air. A
new mechanical sensor based on optical deflection technique was applied to investigate the force acting
on a metal in water and air respectively during laser-matter interaction. It is shown that in air the sam-
ple is only affected by laser-induced ablation, while underwater it is impacted not only ablation,but al-
so two liquid-jet impulses. Both the amplitude and duration of three forces underwater are much larger
than those in air. By scanning electronic microscope,the shape of laser-drilling holes is observed and
their different mechanisms in water and air are analyzed in detail.
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