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Abstract

Microstructures and tensile properties in arc brazed joints of ferritic stainless steel, 429EM using Cu-8.6%Al
insert metal was investigated as function of brazing current. The brazing speed was fixed at 800mm/min
and brazing current varied in the range of 80A to 120A. The initial phase of filler metal was Cu single
phase. However, the insert metal structures of brazed joints was composed of Cu matrix and intermetallic
compound such as y¥i(AlsCug), and flower-shape Fe-Cr. The fraction of yi(AlsCug) phase was similar with
80A and 100A brazing currents while that of brazed with 120A was decreased. On the other hand, the
fraction of Fe-Cr phase increased with increasing of the brazing current. A reaction layer at the base
metal/insert metal interface was observed and this reaction layer was thickened with increasing of the
brazing current. In the brazed joints with the current lower than 100A, crack was grew up along the
interface which was perpendicular to the tensile stress, and then, passed through the insert metal in the
final stage of fracture. As the brazing current increased to 120A, fracture occurred at the base metal.
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Fig. 1 Schematic illustration of lap joint GMAB
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Table 1 Chemical composition and physical properties of ferritic stainless steel 429EM
Fe C P S Cr others Y.S (MPa) T.S (MPa) ElL (%)
Rem. 0.001 0.02 0.005 14 0.12 TiNb 310 468 37
Table 2 Chemical composition and melting point of used brazing insert metal(wt%)
Cu Mn Al others TM.P
CuAll Rem. 862 7n, Fe, Pb 1040
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Fig. 2 Cross sections of the brazed joints with respect to
brazing current, (a) 80A, (b) 1004, (c) 120A
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Fig. 3 Microstructure of brazed insert metal matrix with
respect to brazing current,(1) OM, (2) SEM, (a)
80A, (b) 1004, (¢) 120A
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Fig. 4 Optical and SEM image of raw insert metal

Table 3 EDX analysis results pointed Fig. 4 (wt%)

Cu Al Si phase
A 9.3 3.7 - Cu
954 46 - Cu

Temperature (C)

0 5 10 15 20 25
wt% Al
Fig. 5 Cu-Al binary phase diagram

Table 4 EDX analysis results pointed Fig. 3 (wt%)

No Fe Cr Al Cu Si
X - - 172 82.8 -
Y 688 134 54 6.1 6.3
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Fig. 6 SEM micrographs of electro-extracted phases in
insert metal

Table 5 EDX analysis results pointed Fig. 6 (wt%)
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Fig. 8 Second phases volume fraction in insert metal with
respect to brazing current
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Fig. 9 Correlation between A-B ratio and Fe-Cr IMC
volume
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Fig. 10 Fe-0.79Cr-881Al-xCu binary phase diagram by
Thermo-Calc.(TCW5)
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Fig. 11 OM image and SEM micrograph of bonded
interface
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Table 6 EDX analysis results pointed Fig. 11 (wt%)

Fe Cr Al Cu Si
1 - - - 100 -
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Fig. 12 Reaction layer thickness with respect to brazing current
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