FRBIH MR 29

i 3L
CuTiB, Uiz 5537} 4]0 tig d

Study on material properties of Cu-TiB; nanocomposite

Young-Jin Yum™, Ji-Soon Kim~, Myung-Gyu Chang”

ABSTRACT

Cu-TiB, metal matrix composites with various weight fractions of TiB, were fabricated by combination of
manufacturing process, SHS (self-propagating high-temperature synthesis) and SPS (spark plasma sintering). The
feasibility of Cu-TiB2 composites for welding electrodes and sliding contact material was investigated through
experiments on the tensile properties, hardness and wear resistance. To obtain desired properties of composites,
composites are designed according to reinforcement's shape, size and volume fraction. Thus proper modeling is
essential to predict the effective material properties. The elastic moduli of composites obtained by FEM and
tensile test were compared with effective properties from the original Eshelby model, Eshelby model with
Mori-Tanaka theory and rule-of-mixture. FEM result showed almost the same value as the experimental

modulus and it was found that Eshelby model with Mori-Tanaka theory predicted effective modulus the best
among the models.
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Fig. 1 SEM images of SPSed samples
2.5wWt% TiB, b) Cu c) TiB,.

at 650°C, 30min. a) Cu-

N
N
K]
0
=

o

o3

>

o
r° lo o

oﬁ

o] HAL Cu-TiB, Y a5 539 TiB, T
EAAE T8k slolth AJHL Small
Specimen Test Technique[9] ##x-&}o] Fig. 29} 7o) A| 2]
Aok AH-e =T E] 9k 2.5%, 5%, 7.5%2] FHH] 9] TiBZ
-3+ Cu-TiB & +H]3}3lth
Alg FRA 2= Fig. 36 WeERY gl AR A FEE 47 A
718 ALL319l 3 = W Ee =48 93] Strain Smart
scannerg AHEEEITE AR L] A AEE WP E S

SE T
S 91380 strain gages AFE-3FITE AIE AdEl= 0.25mm/min

ol we

=Zakr

G

o] 7 £ER TS /ishaA Age A FEAE
2 38 4 A5 &9t} Strain Smart SIWE o] &3}o] 3}
T WP E HolHE 531 $H-MYE AEE T



#19% % 2 i 2006. 4

Cu-TiB, Y= w5453t BAdA ol o A+ 31

u__l: \\ _-f _/7- :
43 Ik
2 T R1
(mm)
Fig. 2 Tensile test specimen.
Fig. 3 Tensile test machine.
Table 1 Mechanical properties of Cu-TiB,
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= (MPa) (MPa) (GPa)
Cu 158 187 119
Cu-2.5wt.%TiB; 197 206 125
Cu-5.0wt.%TiB; 221 256 133
Cu-7.5wt.%TiB, 289 300 139
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Table 2 Vickers microhardness of Cu-TiB;

A A Vickers microhardness
(Hv)

Cu 101
Cu-2.5wt.%TiB2 136
Cu-5.0wt.%TiB2 159
Cu-7.5wt.%TiB2 197
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