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Influence of Al on Reactive Flame Sprayed TiC-TiB,
Multiphased Ceramic Coatings
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Abstract: By static combustion synthesis tests, Ti-B,C-C+5wt%Al was chosen as the reactive system
to prepare the Ti(Cp.7, No.3)-TiBa-AloOs multiphased ceramic coatings on the metal substrate with
a reactive flame spray technology. It is found that the coatings have the multiphased heterogeneous
metastable structure, which consists of TiCg.7Ng.3, TiB2, AlyO3, titanium oxide and some pores. The
structure of the coatings can be divided into three kinds: the Ti(Cp.7, No.3)+TiB2 eutectic structure with
the cluster-shaped TiB2 in micron-nanometer size, the structure with mass-shaped 1-2um Ti(Cg 7, Ng 3)
particle surrounded by the needle-shaped or strip-shaped TiB, and the black phase of anomalous pores.
The forming causes of the three kinds of structure are the same as those of the coatings with no additive
Al. However the additive Al raises the reaction velocity, so the amount of ceramic phase increases, the

structure becomes fine, the pores reduce and the micro-hardness of the coatings is increased.
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Table 1 Static combustion tests and reactive

characteristics of Ti-B4;C-C-zwt%Al systems

Sample Ti:B4C:C  Percent Adiabatic  Reactive
(mole ratio) of Al/wt% temperature/K time/s
T-1 14:3:5 2 3193 7.0
T-2 14:3:5 4 3193 7.5
T-3 14:3:5 5 3166 6.0
T-4 14:3:5 6 3068 7.5
T-5 14:3:5 8 2810 7.5
T-6 14:3:5 10 2767 8.0
T-7 14:3:5 15 2767 8.0
T-8 14:3:5 20 2767 9.0
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Fig. 1 DTA and TG curves of Ti-B4C-C system
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Fig. 2 DTA and TG curves of Ti-B4C-C+5wt %Al
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Fig. 3 SEM images of water-quenched products of Ti-B4C-C+5wt%Al system
(a) 60mm; (b) 100mm; (c) 140mmy; (d) 180mm
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Fig. 4 XRD pattern for coatings sprayed with Ti-
B4C-C+5wt%Al system
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Point A Point B Point C
Elem.

wt%  at% o wth at%  wt%  at%
B 16.8 <31.7 ~ 42,0 608 162 36.0
C 15.90 271 179 233 114 22.7
N 264386 143 1.60 0.00 0.00
(€] 11.3/ 145 271 263 541 8.10
Fe - - - - 30.4 13.2
Al - - - - 495 4.40
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Total 100 100 100 100 100 100
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Fig. 5 SEM images of the coatings sprayed with Ti-B4C-C+5wt%Al system
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