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Abstract In this study, the characteristics of gas atomized Mg-3wt%Al-1wt%Zn-1wt%MM alloy powders
under vacuum condition were investigated. In spite of the low fluidity and easy oxidation of the molten mag-

nesium, the spherical powders could be successfully produced by using a modified three pieces nozzle attached to
the gas atomization unit. It was found that most of the solidified powders less than 50 wm in diameter were single

crystal and the solidified structure showed a typical dendritic morphology due to supercooling prior to nucleation.
The secondary dendrite arm spacing decreased as the size of powders decreased. The Mg-Al-Ce intermetallic
compounds with chemically stable phase were found in the interdendritic regions of a-Mg. It is considered that
formation of the chemically stable phase may possibly affect to improve the corrosion resistance. Therefore, it is
expected that the materials formed of these Mg-Al-Zn-MM alloy powders shows better mechanical properties and

corrosion resistance due to the structural refinement.
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Fig. 1. Schematic diagram of the 3 piece nozzle system in
vacuum gas atomization.
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Fig. 2. SEM micrograph of the gas atomized Mg-3wt%Al-
1Iwt%Zn-1wt% MM (MM:misch metal) powder showing
surface microstructure.
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Fig. 3. SEM microstrustures of (a) Mg-3wt%Al-1wt% Zn
alloy and (b) Mg-3wt % Al-1wt % Zn-1wt % MM alloy ingot.
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Fig. 4. Etched cross section of the gas atomized Mg-3wt% Al-1wt % Zn-1wt% MM powders showing dendrite structure.
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Fig. 5. Effect of powder diameter on secondary dendrite
arm spacing(SDAS) in the gas atomized Mg alloy powders.
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Fig. 6. (a) Bright field image showing dendrite structure of
the gas atomized Mg alloy powder, and (b) selected area
electron diffraction pattern obtained from the area shown
in (a).
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Fig. 7. (a) Bright field image showing a-Mg matrix of the
gas atomized Mg alloy powder, and selected area electron
diffraction patterns obtained from (b) the matrix and (c)
the intermetallic compound particle shown in (a).

2E Tz Ao, a-Mg 1Al A7} 0.1 pum
clste] 5 A&Fo] slls) $asle] ek Fig
7(bye o-Mg 7|X|Z=] o2 RE| doiz] A3 A=
o] [1213] zone axisE 2-eIFT} Fig. 7(cp= A
22e] AU B3 JARE U

Journal of Korean Powder Metallurgy Institute

2 Fig. 7%+ ZE [1213] zone axisE Viehiom,
oFgl sPd7Ee] AHAPL MEEe AR TZE X
gFut A7 Hud RN R NS &
7F gdet Edel BxE® MgAlCe 3H3HE2
hexa-gonal ZATEEAM AAAPE a=5.52A, c=
8.89Aql o2 dejzlont!? o] Ziez A3 A
Fufz)717F dad Al by o] HEES

TSI o8t FQIALC 2 Al T-eTe)
oJaled AAH ol9} T HFBEL UE AY A

sazale] RS A PALE Az 7]
A 7pee) AL 7N 5 ek

4.4 £

ZIAETRS old3te] F-&™ Mg-3wt%Al-
Iwt%Zn-1wt%MMEs 23] Azl w]a 23]
1 $loj] 3’&5& AFE s AAE pAs o
722 AES A

1. A 7]./\6 HAR|N A 7EAA AEF 7'}(13)%
725, Q3| A A (o) 455, eEjFse] 55 A
°l(s) 1.5mm, 2232 WA (dy) 27 dye 22t
10 mm$¢} 5 mmE. 3= 3 piece nozzle system® 2.
300 um °]&ke] - I-& AYAE B F 70% A=
o) 5482 Az

2. Bl B Bl gamae] ARAEE
Mg-AlAl dut 223 g9 FYP-eTs 2] H9-
A&Hel a-Mg cell £3]& Ho|x|qt, AF 7k~
Tgoz AzY Phold $IEAS YA &
Ao m B,

3. Pk SR el S o 2t e
= F oA gl 2] Bl B5Ee] &
olskd WALEr} 2hske] SAARe) wEA A
ek A 2o 27e] HoldsF AANA
o 7¥Ae Fhasghe,

4 AR AR 322 AN B
Y48 MgALCe TS U2 49 mlizAe]
232 oAsh BazkE fnE AN e
FAE 71 = .

#Ael 2

Qe gEmen A4 AR X3



AF7RRRE AZII+HIMMEE 2] v 2A] 54

AFEAH-E7 1S LB ] Aol 2lsle] AT

o

10

ololl Ak,

g2

=
[

. G.B. Evans: Magnesium Technology, The institute of
metals, London (1987) 103.

. Shotaro Morozumi: J. of Japan Inst. Light Metals, 35
(1986) 453.

. G. V. Raynor: Int. Met. Rev., 22 (1977) 65.

. D. J. Stratford and L. Beckley: Met. Sci. J. 6 (1972) 83.

. F. Hehmann and H. Jones: In Mgnesium Technology,
The Inst. of Metals, London, (1987) 83.

. A. Joshi and R. E. Lewis: In Advanced in Magnesium
Alloys and Composites, H. Paris and W. H. Hunt eds.,
Warrendale, Pa., The Metallurgical Society (1988) 89.

. E Hehmann, R. G. Edyvean, H. Jones and F. Sommer:
In Proc. PM Aerospace Materials, Lucerne, Nor., Shre-
wbury MPR Publ., (1988) 46.1.

.C. F. Chang, S. K. Das, A. Brown and D. Raybould:
Met. Powd. Rep. 41 (1986) 302.

.D. FE. Dawson-Elli, M. A. Turowski, T. E Kelly, Y. W.
Kim, N. A. Zreiba, C. M. Teng and Z. Mei: Mat. Res.
Sco. Symp. Proc., R. Ansderson Eds., Materials Rese-
arch Society, 199 (1990) 75.

.P. 1. Espina, S. A. Osella, S. D. Ridder, F. S. Bianca-

17.

18.

I9.

237

niello and G.E. Mettingly: In P/M in aerospace, De-
fence, and Demending Applications, APMI, Princeton,
NJ, (1993) 101.

. I. E. Anderson and R. S. Figliola: In Modern Develop-

ment in Powder Metallurgy, P. U. Gummenson and D.
A. Gustafson Eds., APMI, Princeton, NJ, (1988) 205.

. I. E. Enderson, R. S Figliola and H. Morton: Materials

Science Engineering, 148 (1991) 101.

.J. Mi, R. S. Figliola and I. E. Anderson: Materials

Science Engineering, 208 (1996) 20.

.J. Mi, R. S. Figliola and I. E. Anderson; Metallurgical

Transaction B, 28B (1997) 935.

. H. Gjestland, G. Nussbaum and G. Regazzoni: Light

Weight Alloys for Aerospace Applications, E. W. Lee,
E. H. Chia and N. J. Kim Eds., (1989) 139.

B i R e o R U RN |

(1993) 1593.

T. F. Kelly, M. Cohen and J. B. Vander Sande: Metall.
Trans., 15A (1984) 819.

V. G. McDonel, E. G. Lavernia and G. S. Samoelsen: In
Advanced in Characterization and Diagnostics of
Ceramics and Metal Particulate Processing, E. J. Laver-
nia, H. Henein and I Anderson Eds. Minerals and
Marerials Society, Warrendale, PA (1989).

P. Villas and L. D. Carlvert: In Pearson's Handbook of
Crystallographic Data for Intermetallic Phases, ASM,
Metals Park, OH, (1985) 923.

Vol. 6, No. 3, 1999



