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The Influence of TiB, Particle on the Mechanical Property of
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Abstract The mechanical and electrical properties of Cu-TiBs composites prepared by hot extrusion and cold
drawing according to the variation of TiBy contents and the size of TiB; particle have been studied. The
experimental results showed that the electrical conductivity was decreased with increasing the TiB, content,
and their tensile strength and hardness increased inversely. In the case of the same content of TiB, particle,
the smaller TiB, particle, the higher their mechanical properties. The electrical conductivity of Cu-TiB,
composites showed more than T0%IACS. Their yield strength and hardness were more than 120 MPa and HyB

60~70, respectively.
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Table 1. Composition of Cu-TiB, metal matrix composite.

Specimen  Cu (vol%) TiB; (vol%) TiB, particle size
#1 99 1 10 tm
#2 97 3 10 pm
# 95 5 10 um
#4 99 L 20 pum
#5 97 3 20 pm
#6 95 5 20 um

¢

e LA +5°C ek Felolde] &
400°CE AL L5 ol ol K3

e Aletd 2Asen, e e R FH9e
T THl7 £5°C o)W7t HIER AojEdnt. e
RamAlS 123 mvmin)E 3+ 200 mmp(fEY] 83: H=

==
A
o]

=

flo i

4
=

20mm¢2] EA

A o nE oY
re e o
ofe wl

o% P

2
S
(¢
rr
o (8
()]
iz
mgin%
I =
- v
m&%
W o
C ku o
T O
g
AUE
g
my
B r
% g
-
rlru£
N

= =

TiB,9 H71% 2 HagQ=d met @97 GEHes
AzE Cu-TiB, ¢EA| v F3ke AHE7] s
ANAEE, AT Y Aol E-S 3. A7d=
T& Centurion NDT model2 o)&3lleH, Axs
Rockwell ZX71(HgB: 3% 100kg)E o83ttt &
AL FEARG LA HMHSE 16X10757E 3§
FEAr 9 AASS AT AFAEL v
5 7] (INSTRON)E A3tk dale B @is

of W AVATE ¥ AR HIE I3 oH,
2 UH7MAS 65%7VA EAEL, dEAe R4
23S FERE AL AHEste) ARSI

e e &

8

&

kl

3. Za ¥

LA
103

1eez Az CuTiB, SRS 4EA 7]

7+
TEL Fig 19 YEMRGTE HFYETE 10 um?] BF-
TiB,Z 1, 3, 5vol% A74a &AL 7]F&2 045,

124, 243%2 Z7V8t, 20 ume! B9 TiB, T#F
o] Z71R45E 71 ZL0] 043, 1.04, 232%F F7HsI
. o714 10 um7h 20 um¥ wRT} NFgo] FIHE
Ao By Rgo] Fo} 71X¢ TiB, 9 AW T T
7tet Ao g AtgEoh

JtEEo) W 71gee Wale Fig 20 vehdisich
syaae) A717) 10 umel A F dAgAag 65%2 3
grtaEdA 715ee Fele) Fuuste) net 2zt
038, 035, 0.77%% ZAHEQE, 28k 2717F 20 um
o) A%d= 73k Ruwstel wht 0.28, 0.68, 0.92%

[—m—Cu
-@-—- TiB, partical size 10um
~a—TiB, partical size 20um

Porasity percentage (%)
nN

TiB, content (Vol.%)

Fig. 1. The variation of porosity percentage with TiB, content.
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Fig. 2. The variation of porosity percentage with reduction of
area.
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Fig. 3. Microstructure of Cu-TiB, particle reinforced composites.
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Fig. 4. The variation of electrical conductivity with TiB,
content.
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Fig. 5. The variation of hardness with TiB, content.
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Fig. 6. The variation of yield strength and elongation with
TiB, content.
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Fig. 7. The variation of electrical conductivity with reduction
of area.
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Fig. 8. The variation of hardness with reduction of area.

4

Ure] Z7lo) 93 Ao AGEM, 50%0] 4
FagME HYLRY F7Ho) HARER 7
Z7Hee gutsA Jebgoh

w2tA Cu-TiB, @&Ale A714 &4 R 714
A2 TiB, YA BThE TiB, 9 H7lgol 9%
2 9e Ze0g JERY, TiB, 37%0) 3¢
Aol Aol ARG WE H7)A - 714
o] Wyt A9l o3 Aoz &AM B
o AUl ZFrto) 71913 Ao R AR

Yo

t

o g fo

a

N

O
o J

1

o

o
o
R

ot
i)

4. 4

1]

Cu-TiB, YAMIs B89 TiB, ¥ dA 27
2 IR wsle] wE 1717 - 7141 dHe HElER
H o3 22 ZES A}k TiB, §HEFel 1, 3, 5vol%
2 Z7Hgl w2t GEAlY A AVHEES tha 7
237, B A=E7F 10umd | 74.5%IACSS] HA
#S AT ol gEAY 71FEd VYT AAR
T W3 dyor Aztdy B3 AxE Ao 67.8HF
7VA 7} 83, TiB, 10 um2] 7Z4$-o14 20 um Rt}
22 ARZOE ZAEJT AN AT FEFE =
82 MPaollA Ht} 126 MPa7HA] & Z202 JFT7RINA, &
3] 20pum YEAA 2 F7He Fol
ATh ST @) W A AEe Wshe 2% vt
Tz F7kst ¥ ANAEEE 27 83.3%IACSY
X T45%IACSE AT B AelM 53] Cu-
5vol%TiB, YA338 B3l A71A=%=7}t T0%IACS
o]Ato]l A, FHEFEE 120 MPa ool H ALE 60~
70HgB(3Fs 100 k)2 H71HA MS2A9 $58 54
< THAE Aor ARE.

[e]

t

i
o
rat

I

1. J. S. Lee, Scripta Materialia, 39(8), 1063-1069 (1998).

2. T. H. Kim, Journal of Korea Powder Metallurgy Institute,
1(2), 174-180 (1994).

3. B. S. Kim, Journal of Korea Powder Metallurgy Institute,
1(2), 167-173 (1994).



Cu-TiB, B35 71A1F A%l vl TiB, UAke] 9% 77

. Lin Wang, Jian-Lin Shi, Materials Research Bulltein 36,
925-932, (2001).

. V. C. Nardone and K. M. Prewo, Scripta Metall., 201, 43-
48 (1986).

. A. b. Lebedev, S, A, Pulnev, Scripta Materialia, 35(9),
1077-1081 (1996).

. J. S. Lee, N. J. Kim, J. Y. Jung, E. S. Lee and S. Ahn,
Scripta Materialia, 39(8), 1063-1069 (1998).

. V. Y. Gertsman, R. Birringer and R. Z. Valiev and H.
Glieter, Scripta metall. matter, 30(2), 229-234 (1994).

. R. Z. Valiev, E. V. Kozlov, Yu. F. Ivanov, J. Lian, A. A.

10.

11.

12.

13.
14.

Nazarov and B. Baudelet, Acta metall. mater., 42(7),
2467-2475 (1994).

A. B Lebedev, Yu. A. Burenkov, A. E. Romanov, V. 1.
Kopylov, V. P. Filonenko and V. G. Gryaznov, Mater. Sci.
Engng., A, 203(1-2), 165-170 (1995).

E. Maire, D. S. Wilkinson, J. D. Embury and R. Fougeres,
Acta Mater., 45(12), 5261-5274 (1997).

J. Lee, E. S. Lee, J. Y. Jung, S. Ahn and N. J. Kim, J. Kor.
Inst. Met. Mater., 36(4), 588-596 (1998).

J Gurland, Acta Metall., 20(5), 735-741 (1972).

Michal Besterci, Materials Letters, 38(4), 270-274 (1999).



