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Abstract ; The low cost Til2LC titanium alloy was developed by Northwest Institute for Non-ferrous Metal Research to re-
place TC11 titanium alloy. The Til2LC cast ingot of $420 mm was forged by conventional process, and worked in
$170mm equiaxed bars finally. The equiaxed Til2LC alloys were single and duplex solution treated separately, and then
aged at 540 °C for 6 h. The effects of different solution processes on the morphology and mechanical properties, especially
the impact toughness were analyzed. The results show that the content of primary equiaxed a phase, the plasticity and the
impact toughness decrease, but the strength of the alloy increases, when the solution temperature of a + 8 phase field sin-
gle solution + aging heat treatments increases, for which the solution cooling rate is constant. The single solution + aging
heat treated alloys have low impact toughness, which means that the impact toughness and strength are mismatched. Com-
pared with single solution at low temperature, pre-solution at the upper a + 8 phase field followed by furnace cooling, and
then re-solution at low temperature can result in larger dimension secondary o phase, higher strength and impact tough-
ness, while the plasticity decreases in acceptable range, the content and dimension of primary a phase change little. The
combined mechanical properties of the Til2LC alloys heat treated by duplex solution + ageing match well.
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Fig. 1  The microstructure of Til2LC alloy bar as-forged
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Table 1 The heat treatment parameters for Til2LC Alloy

No. Heat treatment parameters

1* 850 °C x 1 h/AC +540 °C x6 h/AC
2# 800 °C x 1 h/AC +540 °C x6 h/AC
3# 880 °C x 1 h/FC +540 °C x6 h/AC

4* 880 C x1 h/FC +800 °C x1 h/AC +540 C x6 h/AC
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Fig. 2 Metallographs of Til2LC heat treated with 1¥(a) and 2*(b)
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Fig. 3 Metallographs of Til2LC heat treated with 3* (a) and 4*(b)
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Table 2 Mechaincal propertities of heat treated Til2LC alloy

2

No. R, /MPa R,,/MPa A/%  Z/%  a./]+cm"
1 1315 1224 7.5 11 20.5
2 1126 1035 11.5 33 24.0
4* 1147 1 049 9.0 22 33.5
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