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Figure 1 XRD patterns of BFS (a) and heat
treated BFS (b)
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Figure 4 Scheme diagram of preparation of ZTA/TiC composite ceramics
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Figure 5 Relative density and apparent porosity
of ZTA/TiC samples with different sintering
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Figure 6 Flexural strength and fracture toughness of

ZTA/TiC samples with different sintering temperatures
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Figure 8 Relative density and apparent porosity of

ZTA/TiC samples with different TiC contents
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Figure 9 Flexural strength and fracture toughness of

ZTA/TiC samples with different TiC contents
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Figure 10 Relative density and apparent porosity of
ZTA/TiC samples with different BFS contents
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Figure 11 Flexural strength and fracture toughness of

ZTA/TiC samples with different BFS contents
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Preparation of ZTA/TiC Composite Ceramics Using Blast

Furnace Slag as Sintering Aid

LU Hongxia"?, GAO Kai’, LI Mingliang', WANG Hailong'"*

(1.School of Materials Science and Engineering, Zhengzhou University, Zhengzhou 450001, China; 2.Henan Province Industrial
Technology Research Institute of Resources and Materials, Zhengzhou University, Zhengzhou 450001, China)

Abstract; ZTA/TiC composite ceramics were prepared by using 3 pm a-Al,O, particles as main raw material
supplemented by nano-materials such as Al,0,, ZrO, and TiC, and industrial waste residue ( blast furnace
slag) used as sintering aid. The effects of raw material composition and sintering temperature on the phase
composition, microstructure and mechanical properties of the materials were studied by X-ray fluorescence
spectrometry ( XRF) , X-ray diffraction (XRD) , differential scanning calorimetry ( DSC), scanning electron
microscope (SEM) , three-point bending test and Vickers indentation, respectively. The results showed that
addition of 15% nano-Al,0, and 5% nano-TiC was beneficial to the improvement of the mechanical properties
of the composite ceramics. Flexural strength and fracture toughness of such composites sintered at 1 650 C
reached 510 MPa and 6. 58 MPa-m'” | respectively. Existence of intergranular fracture and transgranular frac-
ture led to composite ceramics possessing better comprehensive properties. When the content of blast furnace
slag was 4% , the relative density of samples sintered at 1 550 °C for 30 min reached 99. 5%, and flexural
strength and fracture toughness were 555 MPa and 5.20 MPa-m'?, respectively. Liquid phase produced by
blast furnace slag in the sintering process promoted growth of Al,O, rods and decreased sintering temperature.
Furthermore, content of glass phase in the ceramic matrix decreased and ceramic strength increased due to
crystallization characteristics of blast furnace slag.

Key words: ZTA/TiC composite ceramics; blast furnace slag; crystallization; low temperature sintering;

mechanical properties



