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Wetting improvement of SiC/Al Metal Matrix Composite by Cu Surface Treatment
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Abstract Effects of coating treatment of metallic Cu film on SiC for Al/SiC composite were studied. The Copper was
deposited on SiC by electroless plating method. Al/SiC composite was fabricated at temperature range of 670°C to 900
‘C under vacuum atmosphere. The wetting behavior of Al/SiC composite were analysed by SEM and XRD.

The coating treatment on SiC improved wettability of Al melt on SiC considerably comparing to the non coated SiC.
This improved wettability seems strongly concerned to the increase of chemical reactivity between coated layer and
Al matrix. The improvement of wettability of Al melt on the Cu coated SiC was closely related to in the initial stage of
reaction. The metallic film played an important role in reducing the interfacial free energy and breaking down the
aluminum oxide film through the reaction with Al melt. The wetting behavior of the as-received SiC with Al melt

was not uniform, indicated by the contact angles from less than 90° to more than 90°.
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Fig. 1. Schematic drawing of sample holder for model experi
ment.
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Fig. 2. Schematic drawing of sample holder for fabricate Al/
SiC composite to see wetting behavior.

209 =F% SiICYUAE AYT Fol A28 AA)etsd
ok #H)8 AlR9 d3zs 5X 107 %orr ) AF 2417 &
ofl 4] dAeleEE 670°C, 900CE stglond A=Az
2 102 0.2 3dc}. o)g 22 vhylo) o) Ajz¥ AW
2 gig dAdste] odeigt ¥ Batdo}de 3o Sicy
ztel AlZEe) A3 e E s

3. Zn ¥ o

2% 32 SiCAF @Yl Culb) F FAHAAEIROE &
¢ F 670°C, AFEAANAH 1082 FA18k] Iy
A%E XRDE EA4% Asbolct 1A SiCHR= 4
SAA L] AYTFERE ZIADL 9den, (111) Hell4l peak?d
57t 53] 24 veld 7108 Hol 315 Ae 2 Az g
SiCAH-f& Yutdo 2 A% WAo] Fasiie He &
JT 5= glek. 2% 3(b) = SiCASo) Cud FAN=TY
22 5FAA 438 F XRDEAY A2 SiColl of
¥ peak glel O& BA|F A2 peakel vej}z glee
&+ Ut W2 peak ] F4E 98 Cust AL
C, Sizke} By =& EAF A5, G2k o]lel 4]
Sivke] Cust ¥H&-EE AAY 5 &2 FUdsiglon,
SiCA# R sejis 2 Sigt Curt ¥4 copper sil-
icide® W¥c),

Alel §H BT} B 2roA T|A2Ads Aldutgg o
27l Cu8l 34%¢ SiICAHH B =3AA, =23
T Ale] 670 TR 2ol Almatgo] oz g 24
o2 A Al SiCoHS) REAE Nk} %) e
e Afet Al AR AAFE R et A
oln® A-fet Alzte] ZHARNE SEMAIRE Ho) B
& AR AE5GE SH57) dsixde 7R d4




400 FFHagHA AR A5E (2001)

2000
[+

%

a

Counts/sec.

bt | I hi | 1 i 1 t 1 I } )
. 35, 40, 48. B30. 55, 80, 65. 70. 75. &80

2-Theta(28)

sic

Counts/sec.

2-Theta(28)

Fig. 3. XRD analysis of SiC(a) and Cu coated SiC(b). The SiC fi-
bers were heat-treated at 670°C for 10min. in vacuum.
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Fig. 4. The transverse section of Cu coated SiC fiber.(coating
thickness : 1.2m)
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Fig. 5. SEM micrographs of contact region of Al/ SiC(a, b) and Al/Cu coated SiC composite(c, d). All specimens
were heat-treated at 670°C for 10min(a, ¢) and 60min(b, d} in vacuum.
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Fig. 6. The variation of contact angle of Al with holding time
on SiC and Cu coated SiC heated to 670°C in vacuum.
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Fig. 7. Optical micrographs of cross-sectional area of Al/SiC composite showing different wetting behavior with
coating treatment. The samples without coated(a, b) and Cu coated SiC powders(c, d) were heated to 670°C(a, c)

and 900°C (b, d), and held for 10 minutes under vacuum.
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Fig. 8. Result of XRD analysis of Al/Cu coated SiC composite.
The specimen was composed by heating up to 670°C and held
for 10min{a) and 900°C for 10min(b).
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