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A Study on the joining of ALO; to STS304 with using Cu-Ti Insert metal
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Abstract The increasing application of ALO; and related ceramics as engineering materials is because
of their attractive properties of fine ceramics. One solution to the wide variety of ceramic to metal com-
bination lies in the effective joining. Active metal brazing of Al,O, to STS304 was investigated using Cu
-Ti alloys. Titanium additive is chosen since it is good oxide formers. Brazing 1s performed under vacu-
um(107*~10"* torr), a temperature between 1100 and 1200C and time of 0.5~ 1.5hr. The microstruc-
ture of the brazed joints of AlQs to STS304 with Cu-Ti insert metals were examined by using optical
microscope and SEM and reaction products were analyzed by using EDX, WDX and XRD. Also interfa-
cial reactions occuring during the brazing of Al,0;/Cu-Ti/STS304 system are discussed. Experimental
results showed formation of Titanium oxide Ti,O; which is attributable to the joining Al,O; to STS304

with Cu-Ti insert metal.
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Fig. 3. Specimen for XRD analysis
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Photo 2 SEM micrograph of the layer 1 occured

in interface of Al:Qs/insert metal (a) SEM micro-

graph (b) Morphology of SEM micrograph
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Fig. 4. EDX analysis patterns of phases indicated in photo 2 a) A, b) B,¢) Candd) D




AET A BRS04 CuTIHYFEE o188 ALOSTSIAH YA ABEH ol

",
o
re
By
w
~

b
AN Y
B i VT 8

e
S

N

Photo 3 SEM micrographs and X-ray image patterns for Ti, Fe, Cu and Al of layer 1 occured in interface
of Al;Os/insert metal

a) SEM micrograph

b) X-ray image patterns for Ti
¢) X-ray image patterns for Fe
d) X-ray image patterns for Cu
e) X-ray image patterns for Al
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Photo 4 SEM micrographs and X-ray image patterns for Ti and Fe with temperature change for 3.6ks
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Photo 5 Effect of Ti composition on microstrue-
tures of bonded interlayer at 1423k for 3.6ks
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Fig. 6 Stability of titanium oxides as functions
of activities of titanlum and oxygen and tem-

perature”
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Table 1. Thermodynamic data used for calculation
of free energy change of interfacial reaction
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Fig. 7 Free energy change of interfacial reaction
in the AlLO;/Cu-10wt% Ti/STS304 system as a
function of activities of Aluminum
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