70

FzE GBS GAE T2 M4 FAH

@%%*-@}%@*-o@e*-ﬂ%w
3R AR BN

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

Woo-Yeol Kim*, Heung-Ili 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
ssal | 018 | 0.21 | 049 | - - - ~ 10.0130.032 | Bal
LBC3 | - - - 9182 9s1 | 11| - |oo1 | o1 |bT82LC.8T7T2C

L.T:950C

1.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 850 for 15 minutes,
and its EDS analyses of a and b areas on
micrograph
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Fig. 3 Change of the amount of the liquid phase in
the lead bronze alloy with bonding
temperature

Journal of KWS, Vol. 18, No. 1, February, 2000



TFEE GAAAS AT FE WS FAHT

73

1Fo] PAE Wik ol X Feo] NHE o
S 4 AT wEtd B Agos AAE AgAEE
A7 M e dAF §FY Hdel 20% o,
50% vigt o8 Aoz Aztgle], Ay ALrE
e 830~870CE Berdt}

32 HEr2Ee HEAle &

02

28 49 830¢, 850, 870¢CAA 242 10~120
HE T 29 A AU HAFAIL
9z waE yepdd, AP 10890A4
Fewd #AAgle] 25MPaclehs W& Aw
el Yo}, L= 830CAME AT
AGZE F 200MPas e F HIAz
7t W& Avgre] & ¥Hale HolA w9l
a8 HEger 850C, 870CAE AT
719 @A Add=st FUketd J3FAL 60500
HUAE Vel & rasta glen, 1 74 3=
29 870t AL9 850CcRT & A e
o}, =3 850C A-97F A HFAIe 2H 870C
ALET 2L AP eE Yehd B AF W9
WollMe 850TAM 1417 A A97F 210MPa
2 Y ARAEE Yepliden, o g F2E%
® SCM440/LBCeIA @izl 3 (200MPa)” Bt} oF
7 & FtelH, H. Ono £%9¢] AF &858y o
3 4 gH(220MPa) ol ZH 3t

238 5+ 850CNA 108(a), 30F(b), 60&(c)
HEg & 2y JEA g v APAULY 3

friore oo do
i 2 )

o
(e
A
=2

(<]

ol

)

o & rfr B oy &L 1o

250

200 [

Shear strength (MPa)

50L

[ Il 2

0 30 60 90 120 150

Bonding time(min.)

Fig. 4 Changes of the shear strength of the bonded
S541/1L.BC3 with bonding time for various
bonding temperatures
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Fig. 5 Optical micrographs of interface of the
bonded SS41/LBC3 at 850%C for (a) 10
minutes, (b) 30 minutes and 60 minutes
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