=

W

)
ri‘z
)
IN
oftt
ol
Ipr

2%

2L
1o,
2
IN
o
it
oX.
e
2

*
.

Ol } *k

0
3]

* Pz
QHIj_L'__

gk
Olok
o

A
s

Fabrication and Characterization of Al Matrix Composites Reinforced
with 3-D Orthogonal Carbon Textile Preforms

Sang-Kwan Lee, Jun-Hyung Byun' and Soon Hyung Hong*’k

Key Words : elastic constants, textile carbon/Al metal matrix composites, pressure infiltration
casting, orthogonal woven fabric, unit cell, coordinate transformation, volume averaging

ABSTRACT

3-D orthogonal woven carbon/Al composites were fabricated using a pressure infiltration casting
method. Especially, to minimize geometrical deformation of fiber pattern and Al,C; formation, the
process parameters of the minimum pressurizing force, melting temperature, delay and holding time
of molten aluminum pressurizing was optimized through the PC-controlled monitoring system.
Resonant ultrasound spectroscopy (RUS) was utilized to measure the effective elastic constants of
3-D orthogonal woven carbor/Al composites. The CTE measurement was conducted using strain
gages in a heating oven.
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Table 1 Engineering constants and coefficients of
thermal expansion for ORT composites

Characteristics Data
E(GPa) 89.9
E,(GPa) 117.1
£.(GPa) 59.4
o G ,{(GPa) 20.2
Engineering G: (GPa) 188
Constants G, (GPa) 214
Vi 0.438
Vi 0.329
Ve, 0.138
Coefficient of

thermal expansion Gy gg

(x107%/C) @y .

note) x : longitudinal stuffer yarn direction
y : fill yarn direction Furnace
z : thickness direction

fumace

} Prahsating

Temperature
Gontroker

Fig.3 Schematic drawing of vacuum assisted
pressure infiltration casting
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Fig. 4 Cooling curve on surface of 2-D woven preform

after pouring of molten Al Fig.5 Photograph of metal matrix composites

manufactured with the delayed time for
pressure applications: (a) 100sec

(A point); (b)75 ~ 150sec(R point);
(c)150 ~ 250 sec; (d) 250sec(C point

(&)

Fig.6 Photographs of cross-section perpendicular to fiber
direction for 3-D orthogonal woven fabric

(c) reinforced Al matrix composites : (a) the width

direction ; (b} the longitudinal yarn direction.
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