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Development of aluminum powder feeding system

Sunkey Lee, Suhyeon Kweon, Byeong-Jun Lee, Dong Joo Song, Ji Hyung Lee
ABSTRACT

Experiments were conducted to get the design concepts for the continuous aluminum
particle feeding system. Two opposed cylinders were used. Aluminum particles in one
cylinder were ejected to the air by the supplying gas and the pressure of the other
cylinder. It was not possible to eject more aluminum mass flowrate than that of gas if
particles were just thrust by the pressure difference between two cylinders. Aluminum
particle/air mixture in the flow system was successfully ignited by the electric spark.
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Fig. 1 Schematic diagram of particle feeding
system.



0o
N
o
2
'
=~
toty
=
@)
wn
Q
o
wn
<
=
g}
@)
£
@)
=

TAEY. Edols WHE fEdUE A,
Mg Add 97 2 4AE Ady =
of F&stel Al W 59 THH Aol A
gstnh. Aol AHEE ddds 27 80mm
o] g 2¥ES AF3 150mm stroke] &< A
Holth a8 Y el FAuE WaE
2 FATEYS dAEES T F ALE 71Es
Atk FAFE YA, xdAd v 9 data
acquisition system®o. 2 FAE vt gHL

48] EF, d4AE Ay A, dxAE A4
o U, 4AE Ay ETelAe ST
AE Fo 2ES olFs AT7] 5ty 7k
& I2E9 JAHIE THAVHZ FAY
t}. EH A5 9 photodiode 213 E =AY

= folA tholoE= I ETlo|ox=,
H f4Ae BF s AR
b 1We] oA g HW JPo= I

Ao FALSFA, AgE = W
stet7] flste] AsS Am R U
&3 dFnEdAe] B AA
A2 " E o]t}

AAel Hat A dridEE 9
gk 9 1/2% Aol 1lme AldH
Z5° et st

371) ngE71e gEs Azl o

N
By
_‘Tll
2
4
T oX,

> o

N ~
1o w ri
o
=)
o
W o

=

[l

tlo
bood o

)

<

% SebaA FAZE A9

i, QA Ak Fo S/V3E AW AR/ RA

Eg=el 1imdeld) 1/4°%S AHA 4% 2m
C

m, Z2°] 10cmg &% T3 Yrigoez
ZHT AVIAER S/VSE, S/VIS 2L, S/V4E
do] HFP& FEAL

Fig. 2& 1/8% 50cmE YA7F AdE dA&
Adde] f2 Fitd Adste YAREE AT
< FYT o, A3 GAGe GE 7 Fie
ey gaEe YAWEtE dedr. &7
B7E del7] A 078% Aol §-ofd AdYy
of §AIZF AMYA= 7IHoEZA, F Ay Y
o] qtHel fFApEAl &EEE B 4 Atk
dAgAUGe] EF+ WHE dW FAF5O
fraEes Ay yRoAe 4= 5%
T, AA A" FEEd FEYe g,
QF-o 7|} Alole] #Ao) <sle] AT
T e Ay TR FFEE gelo] dtol
n2 fEo FoEW HFHEU|EREH F4Hd
Oz £x5s 22" Alele] ¢g&Ad o3
o Z7F4E&AdY 47 48 =S AstEs &=
F Ut &5 9 7N gt oF 727} A7}

o
)
N

NS
N

¥0
rlr
i1t
r
n)
llt
ol
&
ol
)
>
Jo
EY
o,
2

Hedol ol WAHEE ASAAY F79

7 20
6|
Upper piston position | 19
5 ™ e
S p)
g 2
>, 418 S
2 3
) 2
> =}
2 El
o 117 3
o lower cylinder 3
P
het
-1 16
P
after upper cylinder nozzle
L L ! ! 15
0 10 20 30 40 50 60 70
Time [s]
(a)
7 36
Upper piston‘posinon 4
6 ﬂ
-1 35
5 P 4
— lower cylinder )
g z
S 4L Pbstors uppor ingr 4 3
2 3
g { &
7, g
¢ 13 3
o E
2 4
1 32
1 Exit vjve open P
after upper cylinder nozzle
0 l L I L L ! !

0 10 20 30 40

Time [s]

()

50

60

31
70

Fig. 2 Time history of the pressure and the

movement of the piston when the stagnant
pressure isf (a) 3bar, (b) 6bar
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Fig. 3 Ignition of the flowing nano-aluminum
powders.
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