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Effects of C and B on microstructure and properties of as-cast ZTC4
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Abstract: ZTC4/B/C titanium matrix composites containing B and C with B content ranging from 0.2% to 0.5% (mass

fraction) and C content ranging from 0.5% to 2% (mass fraction) were fabricated using melting-casting process. The

microstructure and mechanical properties of as-cast ZTC4/B/C titanium matrix composite were studied. The results

indicate that elastic modulus of ZTC4/B is increased by 30% with 0.5%B. The ultimate tensile strength (UST) of
ZTC4/B/C reaches 1 300 MPa with 0.5%B and 0.5%C, which is increased by 25%. The microstructures of as-cast

ZTCA4/B/C consist of lamellar a, grain boundaries f and the second phase TiB with bar-like shape and the second phase

TiC with spherical-like shape. The microstructures of ZTC4/B/C can be refined with the increase of B content.
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Table 1 Elastic modulus of ZTC4/B/C titanium matrix

composite

Nominal composition Elastic modulus/GPa

ZTC4/0.2B 125-130
ZTC4/0.5B 125-145
ZTC/0.5B/0.5C 123-127
ZTC4/0.5B/2C 125-130
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No B2 FTLUEH, BTG ER VR i ae 4 s BE A
IV, TC4 HHR PRI R LR 5y 20%~30%, fiit A4
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ZTC4 Wt =i e ez, 2EMarkwd, Ja
& C i, TiC AHURL I PRRR A B, ek i)
TiB AR S, HEIH T SR 40 goR, B
HEREES, g2 LRTIR, B JUEX ZTC4 S 4HHE
(i B A PRSI B B4R & T C e (DT 0.5%)
A LASE R ZTCA A F PR s B2, AR P25 PG

2 ZTCA/B/C BRIER GFEI A 2~ TR RE
Table 2 Room temperature tensile properties of TC4/B/C

titanium matrix composite

Nominal composition R,/ MPa R, o/MPa A/%  Z/%

815 780 7.5 13
ZTC4
825 770 8.5 15
995 905 10.0 27.0
ZTC4/0.2B
995 900 11.5  27.0
1 040 940 10.0 225
ZTC4/0.5B
1 050 945 9.5 21.0
1307 1198 3.5 9.0
ZTC/0.5B/0.5C
1301 1197 4.5 8.5
954 - 3.5 5.5
ZTC4/0.5B/2C
975 - 3.0 6.5
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Fig. 1 Microstructures of ZTC4/B/C titanium matrix composite: (a) 0.2%B; (b) 0.5%B; (c) 0.5%B+0.5%C; (d) 0.5%B+2%C
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Fig. 2 SEM images of ZTC4/B/C titanium matrix composite:
(a) 0.5%B+0.5%C; (b) 0.5%B+2%C
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Fig. 3 SEM images of fracture surface of ZTC4/B/C titanium matrix composite: (a) 0.2%B; (b) 0.5%B; (¢) 0.5%B+0.5%C;

(d) 0.5%B+2%C
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