70

TFz2& GA%AS AT T it g

Aegr Yt A AR
FANGT AEFEY

A Semi-solid Diffusion Bonding between Rolled Steel for Structural
Parts and Lead Bronze Alloy

Woo-Yeol Kim*, Heung-Ill Park*, Gil-Geun Lee* and Won-Chan Seo*
*Division of Materials Science and Engineering, College of Engineering, Pukyong National University, Pusan 608-739, Korea

Abstract

A rolled steel for structural parts and lead bronze alloy were bonded each other by a new semi-solid
diffusion bonding process to investigate the effect of the process parameters, for example bonding
temperature and bonding time, on the interface characteristics, and bonding behavior. It can be
possible that manufacture of the bonded steel/lead bronze which has a cylindrical shape with inserted
the lead bronze alloy into the steel ring by the diffusion bonding process under the semi-solid
condition of the lead bronze alloy without any pressure and flux. It has been know that the control of
the amount of the liquid phase in semi-solid lead bronze alloy was very important to obtain soundness
interface, since the shear strength of the bonded steel/lead bronze at 850%¢C for 60 minutes under the
condition of about 40% of the liquid phase in the lead bronze alloy shows maximum value, 210 MPa.
The shear strength increases with an increase in bonding time and show maximum value, and then
decreases.
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Fig. 1 Schematic drawing of the bonding specimen
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Table 1 Chemical composition of the base materials(wt.%)

C Si Mn Cu Sn Pb Ni S P Fe Remarks
SS41 | 0.18 | 0.21 0.49 - - - - 0.013 | 0.032 | Bal.
[.T:321¢C, S.T:772¢C
LBC3 75.9 | 13.2 | 9.31 1.1 0.01 0.1 LT:950C

[.T:Incipient Melting Temp., S.T:Solidus Temp., L.T:Liquidus Temp.
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Fig. 2 Optical micrograph of quenched lead bronze
alloy after bonding at 850C for 15 minutes,
and its EDS analyses of a and b areas on
micrograph
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Fig. 4 Changes of the shear strength of the bonded

SS41/LBC3 with bonding time for various
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Fig. 5 Optical micrographs of interface of the
bonded SS41/LBC3 at 850% for (a) 10
minutes, (b) 30 minutes and 60 minutes
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