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Abstract

The characteristics of mechanical behavior were estimated for Ti-6Al-4V alloy with four kinds of
microstructure prepared with heat treatments. For this study, impact test, tensile test and fatigue crack
growth test were performed, and then compared mechanical properties on the four microstructures.
Furthermore, for quantitative evaluation, fractal dimensions of crack pass were obtained using the box
counting method.  The main results obtained are summarized as fallows. (1) The microstructures exhibited
equiaxed microstructure, bimodal-microstructure and lamellar microstructure by heat treatment. (2) The
impact absorbed energy and elongation is superior in the bimodal-microstructure, and the hardness and tensile
strength are superior in the lamellar microstructure. (3) The fatigue crack growth rate is similar to all
microstructures in the low 4K region. The fatigue crack growth rate of equiaxed microstructure is fastest,
and that of lamellar microstructure is lowest in the high AK region. (4) The fractal dimension D of lamellar
microstructure is higher then that of the equiaxed microstructure and bimodal microstructure.
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Table 1 Chemical composition of Ti-6Al-4V alloy

Composition, wt. %
Al \Y Fe (0] N Ti
6.362 | 4235 | 0.169 | 0.186 | 0.008 89
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Fig. 1 Heat treatment of Ti-6Al-4V alloy

"(c) 980°C AC, 540°C AC  (d) 1050°C AC, 540°C AC

Fig. 2 Optical micrographs of heat treated Ti-6Al-4V
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Fig. 4 Results of hardness test in Ti-6Al-4V alloy
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Table 2 Results of Charpy impact test of Ti-6Al-4V alloy

Test in room temperature : 24.5°C

Heat
treatment | oled 920 980 1050

late
(OC) p

Impact
absorbed
energy

Q)

27 35 29 24

(a) Rolled plate (b) 920°C AC, 540°C AC

(c) 980°C AC, 540°C AC (d)1050°C AC, 540°C AC

Fig. 5 Photographs of Ti-6Al-4V alloy after Charpy
impact test
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Table 3 Results of tension test for Ti-6A1-4V alloy
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(a) 920°C AC,

(b) 1050°C AC,

540°C AC

540°C AC

Fig. 7 The optical micrographs and schematic views of fatigue crack pass
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