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Effect of magnesium on wettability of aluminium melt on fly ash

WU Lirrli, YAO Guangchun, LUO Tiarr jiao, ZHANG Xiao-ming
(Key Laboratory of Ministry of Education for Electromagnetic Processing of Materials,
Northeastern University, Shenyang 110004, China)

Abstract: The contect angle of the aluminium alloy on fly ash was measured by improved sessile drop technique. Owing to the
fact that Mg can volatilize on the liquid droplet surface and destroy the new aluminium oxide on droplet surface, adding Mg in alu-
minium can reduce the contact angle of aluminium on fly ash and improve the wettability. SiO, and Fe;O3 contained in fly ash can
react with aluminium alloy and promote wetting of aluminium alloy with substrate. However, Mg volatilizing becomes slow on sur
face and the ability to destroy the aluminum oxide becomes weak gradually, then growth speed of aluminum oxide layer on surface
becomes quick with the weakening of reaction of Si0;, Fe,0; and aluminium, then the reactivity wetting influence is reduced and
the norr reactivity wetting affects chiefly on the contact course.
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Fig. 3 Measurement of contact angle
with AutoCAD
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Fig. 6 Saturated vapour pressure of
magnesium under different temperatures
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Fig.7 Contact angle at different time

£1 WIITRER(3) HH K ALO 73k
Table 1 ALO partial pressure calculated

by Eqn. (3)
t/ C 700 800 850
p(ALO)/Pa 5.7x 1078 5.0x10° ¢ 3.4%x107°

TR S AT 2 ol RV Jso 7 ] 9 A S5 o P
WL B1Si0, FeO3 75 F1THI Ab R A8 1 57 THT 2 W A2
BE T B K BRI, o 3R el T S I S S PR AR T
[/ 9 W SIS RE, AT R T il o Xt S
B P — BUIN 18] ¥ e 5 1Y) 55 3 1 A 1 2E 4T EDX
o, HAR SN 8, ERmEELET Si M
Fe JUEK, WK 8 Fivn . BHIESLIR A AF T A LY
Si0 « FexO3 55 3 #5415 <5 WA % A I B, e #E 4R

AlK,

Fel,

CKa

wle—SiKs
>TFeKy

3 4 5 6 71 8
EfkeV
K8  fulif ) EDX 7> #7456 2R
Fig. 8 EDX analysis result of

contact substrate surface



* 1704 -

A R AR

2004 4£ 10 A

a5 A IR, B T BRI R T Mg 18 1% 4
K, RN R T AR S AR 1 BE ) B AR
5, RIZPMBRIERKERARR, F &R R K
FOFE, PR OEE, M 32 d AR R N
MR e LR

3 45k

1) RS B okl 48 e 7= A2 B B I v, AR
U T AL ST R VR T VR B S AR A A R T AL AR
2, RS TERD B K N A PR R A

2) WS Mg JUERAE— R b BECGE A B K
TRV, W R =4 K E e e, Wl
N IX A Mg 75 0 2 TH 45 A, R A 5 30 2 T 3 =
A RIEAER T EL .

3) MHER I Si0, « FeOs 54 & & Wik &k 4
RN, R EESHE R EE, HbTHaRRE
) Mg 121835 &, 3 B0 IR 451 2 1 B 7= AR A AL B
MIRE 1B EARTY, REBAMBREKEERR, &K
ZERT AR R B PE, PAAALE T, N, Kk
I PR AR VI O, 32 B el A e 8 i ik o s A

R
REFERENCES

[1] Delannay F, Froyen L, Deruyttere A. The wetting of solid by
molten metals and its relation to preparation of metala-matrix
composites [ J]. J Mater Sci, 1987, 22: 1~ 16.

[2] John H, Hausner H. Influence of oxygen partial pressure on
the wetting behaviour in the system Al/ ALOs[ J]. Journal of
Materials Science Letters, 1986, 5: 549 — 551.

[3] IpSW, Sridhar R, Toguri ] M, et al. Wettability of nickel
coated graphite by aluminum [ J]. Materials Science and En-
gineering, 1998, 244A: 31~ 38.

[4] Landry K, Kalogeropoulou S, Eustathopoulos N. Wettability
of carbon by aluminum and aluminum alloys [ J]. Materials
Science and Engineering, 1998, 254A: 99 ~ 111.

[5] SRR, XUAMS. #hx e A S g m (1], &
BARE S T Y, 1986, 3(1): 92~ 98.

WU Sheng-qing, LIU You peng. Effect of cerium on wetta-

[ 11]

[13]

bility of liquid aluminunrgraphite [ J]. Metal Science &
Technology, 1986, 3(1): 92~ 98.
Ferro A C, Derby B. Development of a micro-droplet tech-
nique for wettability studies: application to the AFSi/ SiC sys-
tem [ J]. Scripta Metall Mater, 1995, 33(5): 837 ~ 842.
Rivollet I, Chatain D, Eustathopoulos N. Simultaneous mea-
surement of contact angles and work of adhesion in metal ce
ramic systems by the immersiomr emersion technique [ J].
Journal of Materials Science, 1990, 25: 3179 ~ 3185.
Mortensen A, Wang T. Infiltration of fibrous preforms by a
pure metal( II) —Capillary phenomena [ J]. Metall Trans A,
1990, 21A: 2257 ~ 2263.
e, REBP. AFSIC R LS 5w B & K 0F 52
[J]. AR TR, 1994, 7(1): 37 -41.
MA Xiao-chun, WU Jirrbo. An investingation on wettability
and interfacial phenomena of AFSiC system [ J]. Materials
Science & Engineering, 1994, 7(1): 37 ~41.
X OB, RAE, AEN, & AR A4 R
GEEAMEF NPT (1. EaMEER, 191,
8(4): 2-6.
LIU Zheng, ZHOU Brde, PENG Delin, et al. Study on
the interface of aluminafibre reinforced aluminium alloy
[JI. Acta Materiae Compositae Sinica, 1991, 8(4): 2~6.
Levi C G, Abbaschian G J, Mehrabian R. Interface interac
tions during fabrication of aluminum alloy- alumina fiber com-
posites [ J]. Metall Trans, 1978, 9A: 697 ~ 710.
Jonas T R, Comie J A, Russell K C. Infiltration and wet-
ting of alumina particulate preforms by aluminum and alu-
minunr magnesium alloys [ J]. Metall Trans A, 1995, 26
(6): 1491 ~ 1497.
WwHEBE. BmE¥ [M].
1993. 316.

B3 ¥R 4 Tk AR,

XU Rryao. Magnesium Metallurgy [ M]. Beijing: Metallur
gical Industry Press, 1993. 316.

PreEde, %, Mal. &R/ MEERHED
[J]. #RERISES TR, 1997, 15(3): 67 10.

CHEN Kang-hua, BAO Chong-xi, LIU Hong-wei. The wet-
tability of metal- ceramic [ J]. Materials Science & Engineer
ing, 1997, 15(3): 6~ 10.

Landry K, Eustathopoulos N. Dynamics of wetting in reac
linear spreading [ J]. Acta
Mater, 1996, 44(10): 3923 ~3932.

(G

tive metal/ ceramic systems:

REIR)



