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ABSTRACT Ti-48Al-0.7B—xzNb (z=0, 3, 5, 8; atomic fraction, %) alloys were centrifugal cast
into car exhaust valves and their microstructures and mechanical properties were studied. The results
indicate that all the cast alloys possessed the fully lamellar o + « structure, and has no 8 phase. The
grain sizes of the alloys with different Nb contents are related to the additive composition supercooling
induced by boron at the solidification front area and the grain boundary pinned by the precipitated
borides during the solidification process. The interlamellar spacing (A) has a linear relationship with
grain size d~1/2, The oy, of the alloy is affected by oxygen and niobium contents and the & is directly
dominated by the grain size. The Ti~48A1-0.7B-5Nb alloy has the most refined grain size and the
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optimum combined mechanical property (0,=399.6 MPa, §=0.26%).
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Table 1 Chemical compositions of the Ti-48A1-0.7B—zNb

alloy (the values in parentheses are mass fraction,

%)
(atomic fraction, %)

oy Al B Nb o N TS

0 47.41 0.63 0 — - Bal.
(33.9) (0.18)  (0)  (0.20)  (0.0080)

3 47.70 0.61 2.94 - - Bal.
(33.0)  (0.17) (7.0) (0.16)  (0.0088)

5 47.49 0.63 4.90 — - Bal.
(32.1)  (0.17) (11.4) (0.14)  (0.0079)

8 47.07 0.57 7.89 - - Bal.
(307)  (0.15) (17.7) (0.12)  (0.0075)

Sampling position of
microstructure observation

N
U/ S5

B 1 RO R R RO L 1T

Fig.1 Schematic of car exhaust valve and sampling posi-

tion for microstructure observation and a sample
with 55 mm in length used in mechanical pr per-
ties test
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Fig.2 Metallographs of the cast Ti-48Al-0.7B—zNb car exhaust valves with z=0, average grain size d=108.4 pm
(a), =3, d=262.1 pm (b), z=5, d=63.5 pm (c) and =8, d=642.1 pm (d)
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Fig.3 SEM images of borides in Ti—48A1-0.7B—xzNb car exhaust valves with =0, average length of borides {=18.3
pm (a), z=3, [=23.4 pm (b), =5, [=4.6 pm (c) and z=8, {=35.3 pm (d)
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Fig.4 XRD patterns of the cast Ti-48A1-0.7B—-zNb car

exhaust valves
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Fig.5 Lamellar spacings (\) of as—cast Ti—48A1-0.7B-
zNb exhaust valves vs Nb contents (anp,)
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Fig.6 Relationship between lamellar spacing (M) and
grain size (d)
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Fig.8 Ultimate tensile strength (o},) and elongation (4)

at room temperature vs Nb content (wa)
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