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ABSTRACT

The oxidation behaviar of Ag-36.8at%Cu-7.4at%T1 alloy brazed on SN, substrate was mvestigaled at 400, 500
and 600°C m ar. Under 1his expermmental candition, Si;N, and Ag were not oxidized, whereas Cu and Ti among
the brazing allov components were oxadizied. obeying the parabolic oxidation rate law. The actrvation energy of
oxadation was found to be 80 kJ/mol, which was smaller than that of pure Cu owing to the presence of oxygen
active element of Ti. The outer oxide scale formed from the mitial oxidation stage was always compased of Cu
oxides which were known to be growing by the outward diffuson of Cu ions. As the oxdation progressed, the
concentration gradient accurred due to the continuous consumption of Cu as Cu oxides and, consequently. build-
up of an Ag-enriched layer below the Cu oxides resulted in the formation of multiple oxide scales composed of
Cu oxide(Cu)/Ag-enriched layer/Cu oxide{Cu)}/ Ag-enriched layer. Also, the inward diffusion of oxygen
through Cu oxide and Ag-enriched layers led to the formation of internal oxdes of Ti0,,
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Fig. 1. SEM photographs of Ag-36.8Cu-7.4Th brazing
alloy/Tirich reaction layer/SisN, substrate,
Dark phase : Cu-rich solid solution, light phase:
Ag-rich solid solution (a) top view and (b)
cross seclion.
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Fig. 2. Oxidahon curves of Ag-36.8Cu-7.4Th brazing alloy/

Tirich reaction layer/Si;N, substrate between
400°C and 600°C in air. {(a) normal plot and (b}
parabalic plot.
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Fig. 3. Arrhenius plot of the parabolic rate constant
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Table 2. Activation Energy for Oxidation of Pure Cu, Pure Ti, Ag-36.1Cu, Ag-48.1Cu-3.65n-7.2Ti and Apg-36.8Cu-

7.4T1 Alloys

Atmosphere Temperature Reference Q. kJ/mol
Ozidation of Cu Arr 650-750°C [18] 136
Oxdation of Ti Air B50-750°C [19] 239
Oxidation of Ag-36.1Cu Air [50-750°C [18] 138
Oxidation of Ag-48.1Cu-3.65n-7.2Ti Ar-20% 0, 400-700°C [2] 108
Oxidation of Ag-36.8Cu-7.4T1 Ar 400-600°C 30
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Fig. 9. SEM photograph and EDS images of cross
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section of Ag-36.8Cu-7.4T1 brazing alloy/T1-Tich reaction layer/

SizN, substrate after oxidation i an- at 600°C for 552hr. {a) SEM wnage, (b) Cu image, (¢} Ag image, {d)

T1 1mage and (e) S1 image.
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