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A Study on the Micro-mechanical Characteristics of Titanium Metal Matrix
Composites

T-J. Ha', T-W. Kim™"

ABSTRACT

Vacuum hot pressing has been used for the development of titanium metal matrix composites using
foil-fiber-foil technique. Subsequent micro-mechanical characteristics of the composites are then investigated by
means of several experimental methods. The levels of consolidation, together with mechanism based failure
processes of the materials have been analyzed by employing a thermo-acoustic emission technique. As shown
by the results, fiber strength degradation occurs during the consolidation, and particularly residual stresses
results from the thermal expansion mismatch between fiber and matrix materials during cooling process are
incorporated in the changes of mechanical properties of the finished products. In industrial applications, both
qualitative and quantitative evaluations of the material-mechanical characteristics are particularly important, and
therefore must be included in process development. The present paper represents a methodology by which this
can be achieved.
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Fig. 2 Dimensions of tensile test specimens
matrix, and (c) composite(unit:mm).
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Fig. 3 Variations of loading direction displacement for the two
different temperatures under 50 MPa.

2gAEe 27 A% ANTH BAT TPEA
a9 AdelA ANE whe} gol[s), o
o9 ERHo| 245 A43E YY)

o geby BHH ¥EFS(e, AL
N E AHT DAY 37 2 T B2
Zzel F7kz Qs 7139 ZWHol Hoi
HAE &3 F7kel Boh A9 Aol
WEe 2gA Alde) 328 242 esolok ool
34 B-SFPEIE 5L o3 F2 AFY 3BA

HHQ ¥4 2 B FYRY

oL
oL

kI
9 7

A

OH
:éo.u
b 4%

oL
e fr
=

°]
ox dx fob

ﬁ§$ﬂ

io]ogﬁn}i
ol 1% Ju 2 B>

2 o o x Sk oy

r[m

2 UREY mAF ®is
=) WEIIHE ol gsld ¢4
B8 AHe YR EAste ATy AHE
%74, B30t Fig. 5a), O ZX 2= =8 F
24zt 383 102 T FEFA] AYE AlHe] Apxlo]y
Fig. 6(a), (b)) °l8ld AW d-F3uE A@ZHolth
E3E 4 2ol B¢ AT AE *Lz A 75 =%
Aol whel EAEIG o, FEF o] 38T AP *]J%
of B3] 1087 RPH A|H A AE /\1_4
AstA Zag AE é}‘ﬂﬂ T AU olF
71HE o)8% EMAFAE Fsted 4Y
%wﬁ 44 7139 —‘?‘—i AFH519E 7 4A
Rom olg B BERARE AF A FHF
4-$FHE NHe 5 AFHdez F
g1tk
EgAgol A HAste £49 FHe A =2A
AH %*& Ae &4 o8 UEs F 9
o

i) r°“
n!R NE‘-: l'_
oX
&
LN
oL T

(o4
=4

)
4 &
i
go M1 2 nlo e peh

o o M
1o tfo

© b
2L
o

N
N
]
4
X0 ox

=
=

o
=

i
ox

olel@ &40 9T TRl Wk 47 ohe
wolA) %n}n 12 49 B8 ZAF AE ABE A
B35 qeols AATeA AW UFe) EAsE

o
H

e
o &
=t >
i
Lo Iy we r

N,
o

Fig. 4 Varations of relative density for the three different pressures

at 750 T

Table 2 Classification of AE signals

Type 1 Type 1I Type III
Amplitude
(dB) 30~45 45~60 60~
Energy 0~15 15~45 45~
Frequency
(kHz) 0~200 50~350 50~450
Intensity 0.01~0.1 0.1~0.5 0.5~3.0
. Matrix failure .
Fallm:e Matrix failure and interface Fiber
mechanisms . fracture
debonding
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Table 3 Results of matrix etching method

Fiber extension(/m) 330
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