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Generation and ignition of micro/nano - aluminum
particles using laser

Kyung-Cheol Lee* - Jai-ick Yoh*'

ABSTRACT

Ignition delay of micro/nano aluminum particles is caused by aluminum oxide shell. The method of
minimizing this ignition delay is proposed in the study. Generating and heating of particles are
processed at the same time. As soon as heated particles are produced, they immediately contact with
oxygen. Chemical reaction is induced on the contact surface instead of crystallization of oxide shell.
Finally particles are ignited. Aluminum particles are generated by laser ablation on an aluminum plate
using Nd:YAG pulse laser. Injected particles are confirmed through visualization of particles using
scattering method. CO, continuous laser supplies heat to aluminum plate and generated particles.

Trace of burning particles is observed in the experiment.

z =

T4 AR ASHE vlolaR/the AREF YRS Aol @ Hol AAS Has b A
o e AN S SFUE YAE AAAYS BA Jtdste] AAt BHE AF sbast A
5/ AP A% WS fEstel WS AZ1E Wtk 1064 nm IHFe] NAYAG B2 #ol4 &
1§ oA Arhlaser ablation)& FTUHF Aol WHAA AT AAAGow, B Y

(scattering method)& ©] &3t Y& 7HAEste AEE FAsHATE 106 ym o] CO, 9% &
oJAE Argste] dFElE AWE rhdsta AAE dAke] I ddoz ARgste] &FrlE YA
AetH o AaFol olFste AAS el

Key Words: Laser Ablation(#©]* 2}m}), Micro/Nano-Aluminum Particle(#}o] A2 /U= &7 g
42, Aluminum Ignition(&F7]5 43}, Laser Ignition(# o] A 3}

LM B EFHES A A4 dEIE JHAH AHE

=224 FAAY TR medA] 2 9

2 o] M7k 2 AREEA Ih[1-3] o
[e)

[s)
Fo| &dFujF dAe Al #AIF} AFE 60

* AEieta Z1AR S
t WAIA A}, E-mail: jjyoh@snu.ackr



u)
-+
AN
ok

Y=ol gk FRFo] 7

AERA 2on AAAZE AEHAW
a7h EASE B 5

o W5 Elol 129 eH(ALOYo] Eeel

4 5] o] 43}

2 oox B do ko Ho

rlllo % Y rlr

A Az &
oF 2300 K ©]4+o
Asloll A= o 1E 253HA Aok =%
dsE Ao Zrd we A Aol
o 4zt 2717 & Sl
ol Al JAzE 2% AaEA e

=)

w7 A4 E&o] A

oxl J}‘)’

Mo @ gl offeorr Koo O O b &
i
rlrr

b

+ re of
il
filo
4y 2

32
o

= o
ey

o

bl

re

B

1o

A wEel HZ &
ATFdAM = HolAE
o AbE3ka Ath[6-9]
< 3t A &
2A g2 2=71A 7HEE]
125 H3tA 71714 A st

i
)
o
e M
o
Jm
ox

Moo du
o @ XN H oo ®
ﬁ,nurlrrrlr or;‘ﬂ

jincs

N

i

ey

o

o

1r

1o g o
4t o 1o

=)
o
0

Foop e 2o

A=A A el BERel Ak AE
A4 Wl EE AUA 208 # AT
NAE oA At Mg o g3t FTnl
NBoERE vholaE/vhe F719 YAE A
CEEEE DEESMEE CRRE AR R ERR
s fEstel Aok WA FozA

e GREF A4 A PAS ALty

2. 20Ix Aot 7|8 088+ njo| A= he
U0l R Y

& FHA FFste HABIE &
H, ool Fetzulrt wdAEA =
ZIWHolgta shed, #ol
A Amk 7S o] &3l F&B/AA mlo]aR/
Ux =279 &FrE Hx}—% A A3 [10, 11]

Figure 12 H 2 Ho|A & o] &3 ¢Fulgw YA

532 nm
Mini-
light
A Al
1064 nm (Tﬂp)
Pulse
laser
-
Nikon D90

Fig. 1 Schematic of visualization of micro/nano -
aluminum particle generation by laser ablation.
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Fig. 2 Injection of produced particles 25us later after
100 mJ pulse laser irradiation.
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Fig. 3 Schematic of laser ignition of generated
micro/nano — aluminum particles.
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Fig. 4 Generation of aluminum particles by laser ablation : 50, 100, 160 mJ irradiation.
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Fig. 5 Generation and Ignition patterns of aluminum
particles depends on time interval between CO;
and pulse laser : (@ 5's, (b) 10's, (c) 20 s.
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