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A Study on Liquid Phase Diffusion Bonding of STS304 using
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Abstract

In this study, the amorphous foil filler, thickness of 20~30um, was made to develop Cu-7.
5wt% Mn-7. 5wt%Si insert alloy (melting point temperature : solidus line 1003K, liquidus line
1070K). Liquid phase diffusion bonding of 304 stainless steels(STS304), is carried out
successfully by using developed Cu-7.5Mn-7.5Si insert alloy. Bonding conditions are taken
from bonding pressure of 5MPa, bonding temperatures from 1073K to 1423K varied within 50K
and brazing holding times of 0, 30, 60 and 240 minutes.

As the results, the tensile strength in the liquid phase diffusion bonding is a little bit lower
than that in the solid phase diffusion bonding. The authors find out that the liquid phase
diffusion bonding needs lower bonding pressure than the others. Therefore, the liquid phase
diffusion bonding had an excellent brazability in which the bonding process showed the typical
mechanism of diffusion bonding. In corresponding, the new developed insert alloy of low
melting pointed Cu-7. 5Mn-7. 551 makes possible brazing between the STS304.
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Table 1. Components of Insert Alloy (wt%)
melting point temperature (K)
Insert Alloy Cu Mn Si Ni Cr B Fe C
Sslidus line liquidus line
C75 Bal. 7.5 7.5 - 1003 1070
MBF-20 4.5 Bal. 7.5 3.0 3.0 0. 05 1243 1273
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Table 2. Chemical Compositions of Base Metal (wt%)

Materials| C | Si [ NMnj P S {1 Cr | Ni|Zn| Fe

STS304 {0.07]0. 3211, 59]0. 02[0. 004 19. 8(8. 54 Bal.

Table 3. Mechanical Properties of Base Metal

Y.SO|T.S. | E [RA
Materials Hv
MPa|MPa| % %

STS as received 683 | 1177 38.89| 52 | 320

30/ after annealing - - v oF
1 at 1073K 510 | 755 | 50 | 62 | 250

(annealing temperature; 1073K,
annealing time; 10min. )
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