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A Study on Wetting Behaviors of Al-Coated SiC; Composite

Kyun-Young Kim, Kyung-Ku Lee, Dap-Chun Choi and Doh-Jae Lee

Abstract

SIC fibers were coated with Cu, Ag and Ni metallic thin films by magnetron sputtering in order to

improve wetting properties between Al matrix and SiC fiber. The wetting behavior of metal coated SiC

fiber by pure Al has been studied at 670°C ~900C range for 10~90 min. under vacuum atmosphere.

Besides, the effect of coated film thickness on the wettability has been investigated. The wetting behav-

tor and interfacial reaction between Al and SiC fibers were analysed with optical microscope and SEM

(scanning electron microscope).

The wetting behavior of the as-received SiC fiber with Al melt was not uniform, indicated by the

contact angles from less than 90° to more Al melt was appeared in the initial stage of reation. It was

considered that the metallic thin film played an important role in reducing the interfacial free energy

and breaking down the aluminum oxide film by eutectic reaction with Al melt. However the wettability

of N1 coated SiC fiber was not improved as much as that of Cu or Ag coated SiC fiber.

The improvement of wettability by coating thickness is clearly showed in 1um coated SiC fiber com-

pared with 0.25um coated SiC.
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Table 1. Typical properties of Avco’s SiC fiber.

Filament diameter
Crobs sectioned shape

—140m(5.6Mils)

—Round
—3.0g/cc(0.11lb/mn?)
—350-455kg/mm?(500-650ksi)

Density
Tensile strength

Modulus —43kg/mm*10°(62Msi)
Coefficient of thermal —2.7x10 %in/in-F
expansion

Fig. 1& SiC Ad$fe] XRD(X-ray diffracto-
metry) 24 Fto]o], o] A#2RE SIC 4%

= WA ZAFE2E AL e AE ¢

M

(81)

Counts/scc

glow (111)BA peak 7% (intensity)”}

AA YEPE AR Hol §3FFEH

(CVD) o2 AzFE SiICAHAS+= dutzrlo g A=A
o)

ol FRsite AL ¢ 4 Ath

=3

2.00K

[ ' |
1 1 (1)
3 (220)
4 ()
5.-{222)
" 8. (400)
T. (331)
5. (420
1.00 L 9. (427)
3 4
L M A 2
7 .
pr I\ N s AL AL
20.00 40.00 60.00 80.00 100.00 130.00
2-Theta(28)

Fig. 1. XRD analysis of an as-received SiC fiber.
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Phot 1. SEM micrographs of SiC fibers coated with (2) SiCeug s52¢m, (b) SiCuico 225y, (€ S1Cageo 275m),

(d) SiCCu(l 2 I, (e) Sicm(o.sﬂm), (f) SiCAg(Z of4TN .
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