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ABSTRACT

The wetting behavinr and the characteristic of spentareous infiltration of pure Al and Al-(S1)-Mg alloys
on AlLO; in vacuum, argen, and nitrogen atmosphere were investigated to find oul the spontaneous -
filtration mechanism. The wetling of molten Al and Al alloys on ALQO; was only possible in vacuum at-
mosphere, but the spontaneous nfiltration of molten Al-{Si)-Mg alloys was successfully made on AlQ, pre-
form in mitrogen atmosphere. The difference of wetlability and spontaneous mfiltration of molten Al and Al
alloys on AlLQ, were found to be related to formaticn of the Mg-IN compound coated layer on ALO; particles
wlnch was believed to mcrease wettahility of molten Al alloys on AlOs.

Key words : Wetting behavior, Wettability, Sponteneous infiltration mechanism, Mg-N compound

LN B = spontaneous infiltratione A &A), & M2
A8A ] 22 2 v B¢z 24 vES

=45 BEATE 7l S wE 4 2rrt S0% oS E 8 5wl WE) vl BEE A
3, A5, A%, inlRA, creep A F o] FEid A vE] vlekg B4 B3AEE zﬂz@- 2= )
7FxE ZIIEEW el o] &ular gk AlE shgx, W IES, helo] rlElAlA] gk AN 88 Alel A

Hade] S50, A Bl #8 Al s 2 Hfe] ol FojAr] miid] A B &
e Folenz dvldog AeslE FErR B o] dem] g€A F&7)A Al ZE Beas
ARAME AlE FE57INE T2 285km Aok 35 A28 53tk

717 B gel A#ee slir casting, squeeze cast- AlQyo) gl B8 Ale] APLE 2 Fo] o] Fox]7] g
ing, spontaneots infiltration, powder metallurgy 55 e i BorldA] o] Roizjck 5lH, A& T30

whge] gIohY A A, Be TR HE0 B2 Al BB M) 275k A4TEL 5wy oleled

— 685 -



686 o) g AT - ol BY

of gulm A girh? ofzza dE £H7)AMeE
Azl fel dejAl ghen dast ol=22e Y
72 AbeE A 2kl d/9)7) 10 vol% ool
Hel BRER oz Aubs HSo] dojupn, TF sl
o A7} 25 vol.%E ‘éo‘ﬂ A 2 fo| ghEs o
vitta g4 Yok £4 5o Aep 4
g AnE e £ 5457 dEEsste) wet-
tabilityel #AAQ A3 = Aow deix ok
oy, 85 Al 8% ALDS wettabilityol] B o]
A7z 2] A= ALO, AF Al 3t 5 Al A
H o) dohts 2AFE ge Holr glan,? of=lzt
A B Al9] ALOC B E wettabilityel AdA A-go]
#Ag Apole] i A sl A== YA ¥k
nib B E=RdAE Al FEITE B97l¢ o2
ALD, substrated] ™3k 28 Al2] wettablity® <4 &

A7, A5 F48 28low #A-g2zl= Al T2 Mg—«]

P i = I

Hgs) A% TP 297 2 A2e] 27] Y £EF
B 390 AYT 430 P 398 20
EE, AL R 7125 ALO, YAl 3 ﬂﬁ%
@%%%@ﬂd%mﬂﬂ%Aﬁﬂﬂ?ﬂ@J
BT ol ssich

2 MEuy
2.1. AJEZEH|

28 Al g Al 322 wetting angle &7 A"l A
g9 ASeEa= oA o-ALDE  sumitomorle]
AKP-50 ALO, ¥2-5 Algsddh ALO, 71¥2 ALO,
ol 2 dag oAz, Psle] £2E A5
th AzE Bd2 50x50mm A28 Enof Ad
Z & 7Rg20KEN) wEezs ARAE A3t
AlZ" AFA S CIPE F 1550°CHl A 241 3F 28
Azalher 2FAR 71FEE 1% 8tk ALO,
AR 2 25%25x10 mm 2712 Adsie] 10 nm7tA]
diamond paste®} colloidal siica® H®-Z Ar}she
wetting angle 48 7|¢o=m AMgsieivt, 38 49
of AleE HEAAE 9E showadenkorls] WA-
#600(Q 227 <20 pm)Y ALO; BEe|H o™, ALD,
ke ALO, TRl enbedding® F 1400°Co A 14]
7 GAete] B Ede] dolsls OH 718 AAT
E] Arg-alg T B 2Eo] AlgE Al 2 Al $Hae] 224

2 Tahle 1¢]4 ol A7 Zrh Al é}ﬂﬁ 99.99%
o] mEE AT £ 99.6% o)A Mg 2 SiE 700°C
g ofaz B9 M L5l Azskdot A2 Al
FFL 430~530°C2) H oA B~10413F wt-dat 2
& 5| hot water quenching atslem, Hd3z A=

25387

Table 1. Composition of Al Alloy Used for Wetting An-
gle Measurement and Sponlaneous Infiltration

Analyzed Compaosition

composttion | (Analysis: [CP. SP) wi.%
Allay S Mg
Pure Al - -
Al-3wt.%eMg - 2.8
Al-6wl.%Mg - 5.7
Al-1wl.%5-6wt.%Mg .58 5.62
Al-3wL.%S51-2wt.%Mg 1.9 3.02
Al-3wt. %S1-6wt.%Mg 2.7 6
Al-bwt.%Si-bwt.%Mg 4.2 8.5
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Fig. 1. The variation of contact angle with temper-
ature and composition of Al alloys determined
by sessile drop slatic methed in vacuum at-
mosphere. AAA
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Table 2. The Effects of Atmosphere, Alloy Composi-
tions on Welling Behaviors of Molten Al Ai-
Alloy on AiO; Substrate
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Nitrogen non- non- non-
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Table 3. The Effects of Initial Temperalure of Sup-

plying Nitrogen Gas
Composition
Imitial Pure | Al-{S1)-3wt% | Al-(Si)-6wt%
Lemperature Al Mg alloy Mg alloy
supply N,
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- - nen
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infiltration infiltration
T<750°C . o
eoc | - | non |
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Fig. 2. The schematic diagram of Al/ALO; composite
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Fig. 3. The variation of infitravion depth with tem-
perature and composiion of Al alloys; (a) 1
hr holding for each temperature and (b} 4 hr
holding for each temperature.
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