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Effect of forging on microstructure and high temperature
tensile properties of (TiB+TiC)/Ti composites
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Abstract: 3% (volume fraction) (TiB+TiC)/Ti composite was fabricated using in-situ technology. The microstructure of
the composite as-cast and after forging was studied by optical microscopy (OM). The phase identification was performed
by X-ray and energy dispersion X-ray spectrometer (EDS). The mechanical properties of the composite in cast and after
forging were tested by tensile tests at high temperature. The results show that the microstructure of the composite after
forging consists of near equiaxed a grains totally. Compared with the as-cast composites, as-forged composites possess
excellent high temperature tensile strength and elongation in 600—800 ‘C temperature range. Forging has obvious effect
on the fracture mode and fracture process of the composite as well.
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Fig. 1 XRD patterns of 3%(TiB+TiC)/Ti composites

XRD F3Hr 45 KB R AFE ISR AR 25
Ti Y5 B4C, C Z IR JEAL SN B il £ T (TiB+TiC)/Ti
HEMEL

BEEARTE R AR B A SRS W 2 B
M 2 ATUAE Y, BEsAH A S b A AT o35, 1
SAH B EHIRFIT SRR 2 Bl BRI ATR I, &
R AR TiB, WESE4Ik0A TiC. S6 1k
1) TiB F TiC B4 s AH TS AN A 25 TiB Al TiC
(1) i A 65 g DAt [ o R P e AT AR TR 1) A KL A
3‘%[9—10] .

B2 HASEAMET TiB L4 TiC Fiki
Fig. 2 TiB whiskers and TiC particles within as-cast

composites

22 EEMREEREHMER

HEM B S SRS BHOES W E 3 fr
Ne HIE 3Rl LB H, #57 3%(TiB+TiC)/Ti & 441
RIELAAH LU B Z,, TiB M TiC 23R ERIG B
It WG B AR RGEZ1 8 269.8 pm, o AN R
W FWENRSFAN 7.38 um. BAEAPPRG B4
L 3(b)~(c)Ian. (EMRDHE AN b, Y9G



s758 A G A R

3 SEMERM4IN
Fig. 3 Microstructures of composites: (a) As-cast; (b) As-
forged (transversal surface); (b) As-forged (longitudinal

surface)
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Fig. 4 Comparison of (a) tensile strengths and (b) elongation

of as cast and as forged TMCs at different temperatures
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Fig.5 SEM images of tensile fracture surfaces of composites
with different processing states at 600 ‘C: (a) As-cast; (b) As-
forged
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Fig. 6 Micrographs of longitudinal sections near fracture
surfaces of differently processed composites at 600 C: (a) As-
cast; (b) As-forged
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