3t Al eksl =5 BH, #A36W A23, pp. 197~204, 2012 197

<sSlt==32> DOI http://dx.doi.org/10.3795/KSME-B.2012.36.2.197 ISSN 1226-4881

x5} vh-3-S 5%k Laser-Ablated ¢5v9 w9
Detonation @A+ AT

Z & .of X o
g A A GBI

Detonation Initiation via Surface Chemical Reaction of Laser-Ablated
Aluminum Sample

Chang-hwan Kim" and Jai-ick Yoh™

* School of Mechanical and Aerospace Engineering, Seoul Nat'l Univ.

(Received September 1, 2011 ; Revised October 20, 2011 ; Accepted October 21, 2011)

Key Words: Laser Ablation(#|©]# 2Iv}), Detonation(d| 4] o] ), Powder Explosion(x-%! #49), X-Ray
Diffraction (X1 3|4 #4]), High Irradiance Condition(3l HAIZ%E 317)

E5: & =M 37 $olA =2 oA HAF 2ol whE mdte] ofsf MAEE s Evhxvle) e
ol tate] ojA HAvF s o] F= 4% %JHL(Shadowgraph) 78 WS olgste] dde et
Sk wEbA #elAel g vlElolde] BT} o]F Ao Aa I gk At ﬁﬁﬂﬂi’iﬁ} )
HE sa% Ae2 =2 oA oyl ola Atvt B 7] AdEe] dFuEI g7 25E | Akaeke] shet
Hhe-ol A d53s wut opye, ghek wke AT AskEs XA ﬂﬂ E"# H(X-Ray lefractlon) =3 #=5
g Zoltt. 12lal ol AE Fall Fi=e e wkg dof gv] TollAe] dFulE B3 FEe) dEdeldyt
o] FAQ ke fresisih olE e A Woly] Aol 55 AEelA §7] o g o]8ste] HEY]

o

=8
1S BT A2 S AN Aom oA

Abstract: We explore the evolution of metal plasma generated by high laser irradiances and its effect on the surrounding
air by using shadowgraph images after laser pulse termination and X-ray diffraction (XRD) of aluminum plasma ablated
by a high-power laser pulse (>1000 mJ/pulse) and oxygen from air. Hence, the formation of laser-supported detonation and
combustion processes has been investigated. The essence of this paper is in observing the initiation of chemical reaction
between the ablated aluminum plasma and oxygen from air by the high-power laser pulse (>1000 mJ/pulse) and in
conducting a quantitative comparison of the chemically reactive laser-initiated waves with the classical detonation of an
exploding aluminum (dust) cloud in air. The findings in this work may lead to a new method of initiating detonation from
a metal sample in its bulk form without any need to mix nanoparticles with oxygen for initiation.
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Table 1 Parameters of experiment

Laser energy (mlJ) 40 - 2500
Delay  time (ns) 0- 500

Irradiation  (W/cem?) 10" —10"
Pressure  (atm) 1
Background  gas air

Plano convex lens

| g <

Plano concave lens

L atol Prism
Oscilloscope A

CCD camera

- (Convex lens

7 Mirror

Fig. 1 Schematic of the standard shadowgraph imaging
system
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