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In-situ Synthesis and Investment Casting of
Titanium Matrix (TiC+TiB) Hybrid Composites
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Abstract

The aim of the present work is to investigate the possibility of in-situ synthesis and net-shape forming of the titanium matrix
(TiC+TiB) hybrid composites using a casting route. From the scanning electron microscopy, electron probe micro-analyzer,
X-ray diffraction and thermodynamic calculations, the spherical TiC and needle like TiB reinforced hybrid titanium matrix
composites could be obtained in-situ by the conventional melting and casting route between titanium and B,C. No melt-mold
reaction occurred between the titanium matrix (TiC+TiB) hybrid composites and the SKK mold, since the mold is consisted with
interstitial and substitutional metal-mold reaction products. Not only the sound in-situ synthesis but also the economic net-shape
forming of the titanium matrix (TiC+TiB) hybrid composites could be possible by the conventional casting route.
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Table 1. Type of oxides, binders and the viscosity of slurry for
titanium matrix composites investment casting

Oxide Binder Viscosity(Zahn Cup #4)

Ist:45~55s
2nd : 30~35s
3rd : 23~25s

SKK Colloidal Silica

Ist:35~40s
2nd : 25~30 s
3rd : 20~23 s

Chamotte Colloidal Silica
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Fig. 1. Schematic diagram of vacuum induction melting and
horizontal centrifugal casting machine.
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Fig. 2. SEM image of microstructure of in-situ synthesized
titanium matrix composites between titanium and B,C.
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Fig. 3. Comparison of elemental mapping images of C, B and Ti by EPMA
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Fig. 4. X-ray diffraction pattern of in-situ synthesized titanium
matrix composites between titanium and B,C.
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Fig. 5. Photographs of titanium matrix (TiC+TiB) hybrid
composite castings poured into (a) Al,O; mold and (b)
SKK mold.



A|24YW A3ZE (2004. 6)

— 163 —

o 2X, 73 Ao B f5A Asket Aol
7182 ALO, 33} £ A7oA 73t SKK 53,
5 R 523 S R BAkeE 3Ake
turbo-chargerE- 7|54 1ol A¥E 4 . 28y
F2EC FHE ALO, T3 A¥, 89 M x
Au|Z UE Fo] Frge] 988 AHER Ad vk
5 A S-S ERIE 4 AHE SKK F3H-2
Fig. 5(bplA Holx Ti B8 52 JdS 19
2 A5k Qg a9l olE), Fig. 69 AW mjMix
Ao M= K3 Aukgel| 93t o4} 2|2 g
4= g}, SKK F32] 7% Tir] E3RBE F713]
Aol "8 glol AAIA F=2I} 7F53F AL SKK
F3Jo] 238 2 AU a-case FA7]) Tl 7]x5)]
MEE7] wgolet12]. 7188 a-caser Ti FFA]
BAo] 748t 83t J3E T3 Zhol AbA, A4
Bt 39 AYE WAL, 53] FHARAAM o=
Tiel 33at%7bx] Dol 7Fsst Akke] Skl ot
TiO, ¥F-5¢l A2 d&|x QloH13]. & wiete
2 TN EalE Aldell 27 a-caseT FHis)|
Ak, EFA AN Tie) AbEHE EFAAAR I
A(AGHEE} W AGPE 7= ALOE AMSEE 73
o= Fig. S(a)} Zo] AHukes-g g, oj=i3l
71&8] dHEFA dlo|Efe) 7]1%3) oA AlHubgt A
A Amukere] Aol Tzl LEMJEloA] 8|
Bl S AER Al WR3AS 7HRIRL Q7] Wi
off AUFxe] A2 FA R Elg Al
ele} ukg-el 7olel= AY7AAA v Fd o= ot
Aot e AmEukg Y-S gk AEst 243
A AL vlEkeE T AYFEA] Auuke&

Fig. 6. Microstructure of the interface between titanium matrix
(TiC+TiB) hybrid composite and SKK mold.
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