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Abstract

The direct brazing technology which could be used for the simplification of brazing porcess and the
improvement of brazed joint quality was studied with Al,O; and stainless steels. The brazing of Al,
0, to STS304 or STS430 was performed under different brazing conditions such as brazing filler
metal, temperature, heating rate and brazing time. Microstrutural observation and chemical analysis
by SEM/EPAM were carried out to verify the quality of brazed joints. 4-point bending strength of
brazed joints was also measured to find the optimal brazing conditions. The results showed that, in
brazing of Al,O;, the mixed oxide layer resulted from the reaction between Tiin filler metal and oxide
layer on the material surface to be brazed was found to be bery important for the joint quality. The
width of oxide layer varied with the brazing conditions such as brazing time, heating rate and
chemical composition of filler metals. The strength of brazed joints was more affected by the type of
materials and their thermal properties than by brazing heat cycle.
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Table 2 Physical and mechanical properties of studied stainless steels (annealed condition)
Elastic Tensile Specific
Properties Density modulus strength heat
(X10°kg/cm?) (kg/mm?*) (cal/gC)
STS 304 8.0 1.97 63 0,12
STS 430 7.8 2,03 49 0.11
Mean Coeff1c1en? of Thermal conductivity
thermal expansion /
Properties (20°C to, x107%/C) (cal/sec - cm - C)
100 315C 538°C 20°C 100°C 500C
STS 304 17.2 17.8 18.4 0.03 0. 0387 0.0514
STS 430 10,4 11.0 11.4 0, 0568 0. 0624 0, 0628
Table 3 Physical, mechanical and thermal properties of ALO,
Hardness Bending Compression Elastic
Density {Rockwell} strength strength modulus
(45N) (kg/mm?) {kg/mm?) (X 10°kg/cm?)
3.98 80 3040 280 - 350 3.5 4
Melting Specific Thermal W Mean coefficient of
temperature heat conductivity thermal expansion
cH {cal/gC) {cal/sec cm’C) 20°CCtol00°C, X107¢/°C
2050 0.25 0.095 6—-9

Table 4 chemical compositions and working temperature of brazing filler metals used

Filler metal Chemical compos.ition (wt%) Melting temp.(° . Working temp.
Ag Cu Ti In C) o
Type A 72.5 19.5 3 5 732—811 850950
Type B 91 6 3 715—917 920—1000
Type C 70.5 26,5 3 - 803 —857 860— 950
Type D 72 285 - 779 779 —899
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a) SEM

b) Ag-Ld10keps

. Base material : STS430/A1203
Filler metal : C type

Photo. 2 SEM photography of STS 430/A1,0; brazed joint, and line analysis and EPMA
images of each element contained in filler metal or base metal
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