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ABSTRACT Utilizing the self-propagation high—temperature svnthesis reaction between titamium and
boron, TiB reinforced titanium matrix composites have been produced by non—consumable arc-melting
technology. Phase identification and reinforcement morphologies have been performed by X-ray diffraction
(XRD), scanning electron rmicroscopy (SEM) and transmission electton microscopy (TEM). The results
show that there only exist two phases in the composites, namely TiB reinforcement and a-Ti matrix
phase. Reinforcement morphologies are closely relate to the crystal structure of TiB, TiB reinforcements
are liable to grow along [010] direction and become prism—like short—fibre. The prismatic planes of TiB are

consisted with facets (100), (101) and {101).
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Table 1 Chemical composition and volume fraction of reinforce-

ment in titanium matrix composites

Sample Content, mass fraction, %  Volume fraction
No, Ti B Al of TiB, %
1 98.16 1.84 - 10
2 91.56 1.72 6.72 10
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Fig.1 X-ray diffraction patterns of Ti matrix compoaites
Ne.l (a) and Ne.2 (b)Y
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Fig.2 SEM micrographs of Ti matrix composites No.1 (a}
and No.2 (b}
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L14~10°/T + 045 x 10573, T <1939 K (2)


http://www.cqvip.com

106 & B £ 3638

AH = —149633.9 — 12.057 — 4.10 x 107372 +

123 x 10T + 045 ~107%73, T>1939K  (3)
AG = -173893.8+-129.69T-17.78TInT+9 26 x10 3 T2+
0.57 ~ 10%/T —0.23 x 107°7%, T <1939 K (4}
AG = —149633.9-98.6674+12.05FInT+4.10x 10732+
0.62x 10°/T —0.23 %« 107%T®, T>1939 K (5}
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HRE, REERIE LIRS A TR, TR RS
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Wit Merzhanov(® BB E WEE B R EFN 2R K
(Tag >2500 K), R WEE H 2R, HREE8iER

BemER.
B3 $hEEAHE D TiB @Bk AT R R SR E R 2.3 REURSERELLILE
Fig.3 A typical morphology of TiB reinforcement in Ti ma- 231 #EGSTB e AL £ MEESCACHLIE
trix composites (a} and cross—sectional image (b) SHNMTH AR R ESRE §3% HEEmMIT AR

B 4 Wmk TiB e, 64 mayeR 55 B 5 g1 7 i gt
Fig.4 TEM bright field images of TiB
(a) cross section (b} SADP of cross section  [c) longitudinal section  (d) SADP of lengitudinal section


http://www.cqvip.com

184

BHfEE . FEegm TiB/Ti £H &g £V 107
Mass frachon of B , %
o 5 10 20
160 140 i ¢ 30 40 5060 100
3498
AH 3273 t [
ATof /
- /' 5 2113 |
E o E 2473
2 80} -150 22 w 2353 23685
T © " 2273t
9 / = ~ 1843
1813
RU) 1773 P
*ac - ATi o B~
TB—| Ti
200 . L L 1 1 ) ~180 1273 1157 —TiB,
1200 1400 18600 1800 2000 2200 Lo
T . K TTS 1 1 1 "
0 20 40 60 80 100
5 R Gibbs HlHE AG RN AR AH BEEEM T Ti Atomic fraction , % B

Fig.5 Variations of AG and A with temperature for re-
action (Eq.(1])
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Fig.8 The Ti-B binary phase diagram
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Fig.T Schematic illustration of the atomic packing in TiB

{a] the unit cell (B2T)

(b) the basic trigonal prism formed by Ti atoms around a B atom

(c] combination of the basic trigonal prisms to form TiB structure
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Fig.8 Atomic arrangement normal to [010] direction of TiB
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