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ABSTRACT Ti3z5iC,, a new ceramic with high electrical and thermal conductivity, was success-
fully incorporated into copper as dispersion-strengthened (DS} phase by mechanical mixing method
and hot pressure technology, and a new high strength and high conductive DS copper was developed.
The results of mechanical properties test show that TizSiC; strengthening effect on copper is signif-
icant., With the incorporation of Ti3SiC;, the yield strength and Vickers hardness of copper increase
lineally, The strengthening mechanisms of TizSiCs consist of dislocation pile-up and grain refining,.
The strengthening effect of Ti;SiC; on copper was reduced due to particle clustering and coarsening.
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Table 1 Comparison between physical properties of TizS1Cs and ceramic reinforcements for DS copper

Ceramic Diensity, Elastic Melting CTE Specific Thermal
g/em? modulus, temperature, 107 K resistance, conductivity,
GFa K 10~-%0.-m Weem—! K1
Ti38iC2 4.51-4.563 326 >3273 10 0.104 0.43
AlpOg 3.87 380 2323 T.82 >1020 0.159
TiC 4.03 2892 3420 7.6 0.80 0.171
YV 5.77 434 3089 7.16 0.15-0.16 0.25
wWC 15.63 669 2093 5.09 0.19 0.32
Tal 14.3 366 4150 6.46 0.30-0.41 0.21
TiBz 4.5 514 3498 8.28 0.9 0.66

B 1 TiaSiCz B3Rk Cu fs RS MALM
Fig.1 Optical micrographs of different volume fraction of TiaSiC2 DS copper
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Fig.2 Yield strength and ultimate tensile strength (a), and
Vickers hardness and elongation to fracture (b} as a
function of TiaSiCy content
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Fig.3 True stress—true strain curves for TiaSiCz DS cop-
pers with different volume fractions of TiaSiCs
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Fig.4 SEM Factographs of Tia8iCe DS coppers with differ-
ent volume fractions of TizSiCs
(a) 1% (b) 4%
{¢) magnified image of (b) showing a TiaSiCz particle
fractured by cleavage
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Fig.5 TEM micrograph of 5% TiaSiCy D8 copper. which

shows the presence of high density of dislocations
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