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Impulse Coupling Coefficient in Laser Ablating Aluminium at Air Ambient

SHI Hai-xia'"*, TAN Rong-qing', ZHENG Yi-jun'
(1 Institute of Electronics » The Chinese Academy of Sciences, Beijing 100080, China)
tGraduate School of the Chinese Academy of Sciences, Beijing 100039, China

Abstract To study the effect of laser flux on impulse coupling coefficient during laser aluminium target interaction
at air ambient, by changing laser spot size on the target, the relationship between coupling coefficient and laser flux
is achieved. The experimental results indicate that the coupling coefficient reaches to maximum when laser flux is
3. 47X10° W/cm?, which agrees well with the theoretical result of 6. 14 X10® W/cm?. The two-dimensional model
theory of laser supported detonation wave (LSDW) interacting with solid target is used to calculate the coupling
coefficient. And the trends of theory and experiment are the same, but the two have prominent difference in values.

The reason is that the laser spot is a little over large and the point blast model is not suitable to calculate the theory
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values.
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Fig. 1 Experimental setup

1: laser; 2: plano-convex ZnSe lens; 3: adjustable translation
stages 4: pendulum—+taluminium target; 5: vacuum chamber; 6.

vacuum system; 7: He-Ne laser; 8: BaF; window; 9: wall ruler
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Fig. 2 Pendulum and its dimensions

B/ 12950.9X10 " kg » m* Wil IR A T B
k2% k2],

3 SEEREER MiE

3.1 HERARUWNITE
HEAFZREIHIMAREE DB TR
ERERTEERA
1

> w? = mgl.(1 — cosfn), (D

KHF o B2 W75 BV 96 AR B L 0 o My 32 42
B R A B sm LA s R B R B 2 A0 .
e Jok ek 7= Az B b AT DASR AR

P:%, )
WEMEMREG R C, NEXA
cm==i%,¢zmg1h,¢1——aman, (3)
A ERNAGEOtEEE.

3.2 XWHR

BREGENAESMBEZRMERE LN E
B. AEESTERREIAES, FEER P EE
B. BOIRERESP LENNE, BB RELE
B EROBRBER/N . A T UG RE B AR E Ok
iRZE, BMMLEIEREZAD 0., BOLFH1E, 55
100. 0 kPaS E T EME RBMAEB Z R R R
M4k, i 3 i,

SCH b BT FOGRE R 15. 7 T, OG Bk M4
A A3 s, WG T 3255 B 8 oA B8 67 B[] B8 A6 TR
MERMEOLRRE. RERBOLCEEE AN %5
SR SERUNE 1 PR

HEAINWEMEG R SEOCREERNR
RHZWE 4 B



806 Hh 5| i x* 34 %
6 I =TCR§P1DI2D+
-t i i tp Rs(t) z
g ° R [ [ Pr2rrdrde + 2R [PPde =
i fp O i
Z 4 ¢ T s . o 2o
o “p _
5 3 !{ iii TCRSP tzD+TCRsP <t2D) (tqs tm)"‘
U2 * 2pip( Lo 7 123
(] R P <t2D> tzDh'l< o ) ’ 4
' W SR S A 48 T PR L T B e

-100 -80 -60 -40 -20 0

Focal shift /mm

B3 7£ 100.0 kPa S ET BB G RASERHRR
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Fig. 4 Impulse coupling coefficient versus laser flux
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Table 1 Spot area and related laser flux

Spot area Laser flux Spot area Laser flux
/em? /(W/cm?) /cm? /(W/em?)
2.55 2.05X10° 1.48 3.56X10°
2.33 2.25X10° 1. 17 4,45X10°
2.28 2.30X10°¢ 0. 68 7.66X10°
2.07 2.53X10° 0.42 1. 24 X107
1.59 3.29X10¢ 0. 33 1. 59X 107
1.49 3.51X10¢ 0.18 2.86 X107
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