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Abstract; Nano boron carbide (B,C) particles and TA19 titanium alloy spherical powder were mixed by ball milling,
and B,C/TA19 composites were successfully prepared by spark plasma sintering (SPS). The reinforcing phase of B,C
was distributed quasi-continuous in network structure of the composites. The effect of B,C reinforcement on micro-
structure and mechanical properties of composites was studied. The results show that the addition of B,C can obviously
improve the tensile strength of B,C/TA19 composites. When the addition of B,C is 0. 5% , the tensile strength of the
composite increases from 986.8 MPa to 1191.2 MPa, with an increase of 20. 7% . When the addition of B,C is
0.1% , the composite has excellent strong-plastic matching, the tensile strength reaches 1065.3 MPa, which is
increased by 8. 0% compared with TA19 titanium alloy, the elongation reaches 13.4%. The strengthening mechanism
of B,C/TA19 composites is attributed to the strengthening of fine grain and the interfacial strengthening of network
structure.
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Fig. 1 SEM morphology of TA19 titanium

alloy powder
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Table 1  Chemical composition of TA19 titanium alloy powder

Al Si Zr Mo Sn Fe C H (0) Ti

6.40 0.082 3.93 1.93 1.85 0.010 0.014 0.002 0.078 Bal.
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Fig. 2 Flow diagram of preparation process of B,C/TA19

composites
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Fig. 3 SEM morphology of TA19-0. 5% B,C powder

after ball milling
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Fig. 4 SEM morphology of TA19-0. 5% B, C powder
and EDS element plane distribution: (a) SEM

morphology; (b) Ti element; (c¢) C element;
(d) B element
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Fig. 5 Microstructures of TA19 titanium alloy specimen and B,C/

TA19 composites after SPS: (a) TA19 titanium alloy
specimen; (b) TA19-0.1%B,C; (c¢) TA19-0.2%B,C;
(d) TA19-0.3%B,C; (e, f) TA19-0.5%B,C
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Fig. 6 XRD diffraction pattern of TA19-0. 5% B, C composite
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composite with network structure
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Fig. 8 Engineering stress-strain curves at room temperature
of TA19 titanium alloy specimen and B,C/TA19

composites after SPS
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Table 2 Room temperature tensile properties of TA19 titanium

alloy specimen and B,C/TAI19 composites after SPS

Specimen R/MPa  R,,/MPa  A/%
TA19 986. 8 876.2 14.7
TA19-0. 1% B,C 1065. 3 935.6 13.4
TA19-0. 2% B,C 1090. 9 983.5 6.4
TA19-0.3%B,C 1143.9 1048. 8 4.2
TA19-0.5% B,C 1191.2 1122.3 2.7
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