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Abstract In this study, TiAl alloy was fabricated by a centrifugal casting method for turbo charge of automotive. Optimum
conditions for defectless morphology using various ceramic mold were investigated. The crystal structure, microstructure,
and chemical composition of the TiAl prepared by centrifugal casting were studied by X-ray diffractometer (XRD), optical
microscopy (OM), field emission scanning electron microscopy (FE-SEM) and energy dispersive spectroscopy (EDS),
microvickers hardness analyzer (HV). Two kinds of dendrite structures were observed with 4-fold and 6-fold symmetries.
The FE-SEM, EDS and HV examinations of the as-cast TiAl showed that the thickness of the oxide layer (a-case) was
typically less than 50 pm.
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Fig. 1. Schematic diagram of centrifugal casting apparatus for TiAl alloy.
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Table 1 Table 2
Experimental conditions for centrifugal casting of TiAl WD-XRF result on the TiAl sample prepared by centrifugal
" casting
Process Condition
Mold temperature 500°C Weight % Atomic %
Vacuum level 2.0 x 10~ Torr Ti 56.90 44.09
Rotation speed 250 rpm Al 31.10 42.79
Time to maximum rotation speed 0.3 seconds Nb 5.44 2.17
Time to maximum vacuum degree 300 seconds Cr 2.61 1.86
Melt temperature = 1650°C Ni 0.03 0.02
Duration time for a charge 20 seconds Si 0.03 0.04
(0) 3.89 9.02
Total 100.00 100.00
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Fig. 2. Centrifugal casting results on the kinds of ceramic molds
using (a) zirconia, (b) yttria, (¢) alumina, and (d) alumina mixed Fig. 3. XRD pattern of the TiAl alloy sample prepared by
with Ti powder. centrifugal casting.
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Fig. 5. FE-SEM images of TiAl alloy sample prepared by centrifugal casting showing (a, b) hexagonal dendrite and (c, d) cubic
dendrite morphology.
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Table 3
Chemical composition analyzed by EDX for two points of the
Fig. 5(d)

Atomic% Point (1) Point (2)
Ti 45.57 4431

Al 42.46 45.85

(0] 8.18 6.16

Cr 1.63 1.65

Nb 2.15 2.03
Total 100.00 100.00
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Fig. 6. Cross-sectional image of the TiAl alloy sample preapred by centrifugal casting and EDX mapping for the Al, Ti and O elements.



234 Jeong Ho Ryu, Ho Jun Lee, Hyun Su Cho, Jong Min Paeng, Jong Bum Park and Jung-Il Lee

under 50pm

gEggeggsat

Hardness (Hv)

01 02 03 04 05 06 07 08 09
Depth from surface (mm)

Fig. 7. Hardness profile of the TiAl alloy sample as depth

from the surface.
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