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Table 1 Raw materials and their parameters

JRRE R PEREF b EAIE
a-ALO; M4 ,2 pum R BL s R A R ]
#k AL O, 99.9% ,30 nm bR T AE LR B A BR 2N
70, 3Y - Z:0, AR TV A IRIHUTA A
TiC 99% ,50 nm g 2 T A LR A BR A
R S KR ] g AR R A

1.2 REUREEE
AR A5 B R AR SR, 00 RS i ) AR

®2 WP EEER RS

Table 2 Main equipment in the experiment
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Fig. 1 Experimental scheme
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Fig. 2 Schematic diagram of vacuum hot pressing furnace
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Fig. 3  Schematic diagram of three — point bending method for
testing flexural strength
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Fig. 4 Schematic diagram of SENB for testing fracture toughness

2 WHPEEST EREPR

2.1 WIPERERBAE

TE R ER A BRI R 2 R RV 2 R L
WPt /F B HEBR ) — i, R T A R Y — 2T
R A B PR Y 2% BT K S AN B R TR 1R B s
Jito SRR PARLAL T 200 i b i A58 204k 21,90 %

A b 8 e i e Ak B SORE AR K, Herh B S
K 95% , HAT AP E TG M. Wk S Bros, £E 1 400
~1600 CHypR T, BRE f1 P A AR IR = kA7 5 B
FRlw L N AT RONL, AR R B A BRI R, S T A
Ak

CaCO, = Ca0 +CO, 1 (5)
3Ca0 + Al, 0, = Ca, Al, O, (6)
3Ca0 + Si0, = CaSiO, (7)

By &, Ex, LRL
o l .

5 HRBkE R A A RS A
Fig. 5 Schematic diagram of ironmaking blast furnace and chem-

ical reaction process in furnace
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Table 3  Particle size distribution of blast furnace slag measured

by screening method

FiE/mm >3.2 3.2~2.5 2.5~1.6 1.6~0.45 0.45~0.3 0.3~0.2 0.2~0.13<0.13

EHH/% 1.76 1.01 14.6 68.48 10.72 1.43 1.3 0.70
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Fig. 6 SEM images of BFS raw materials and ball grinding BFS
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Table 4 Chemical composition of blast furnace slag

4k Si0, ALO, Ca0  MgO  TiO, Fe,0, 70,

o 21.38 8.27 52.86 2.69 1.65 1.34 0.17
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Fig. 7 XRD pattern of blast furnace slag
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Fig. 8 DSC curve of blast furnace slag
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Fig. 9 XRD pattern of blast furnace slag after heat treatment
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Fig. 10 SEM image of blast furnace slag after crystallization
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Fig. 11 Schematic diagram of the crystallization process of blast
furnace slag
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Fig. 12 Effects of TiC contents on relative density and apparent
porosity of ZTA ceramics
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Table 5 Composition of raw materials
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Fig. 15 Relative density and apparent porosity of ZTA ceramics
with different BFS contents
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Characteristics of Blast Furnace Slag and Its Role in ZTA Ceramics Sintering

LU Hongxia', GAO Kai', LI Ming Liang', LIANG Xinxing’

1. School of Materials Science and Engineering ( Henan Province Industrial Technology Research Institute of Resources and Materials) , Zhengzhou
University , Zhengzhou 450001, China;
2. Zhengzhou Fangming High Temperature Ceramic New Material Co. , Lid. , Zhengzhou 452384, China

Abstract; Blast furnace slag is an industrial waste slag produced by ironmaking blast furnace, which contains silicate
components such as Ca0,Al,0,,Si0, and a small amount of crystallization nucleating agents such as Fe,0,,TiO, ,Zr0,.
After it was heat treated at 855 °C for 1 h, the crystal phase of Ca,Al,SiO, about 1 um could be nucleated and crystallized
which indicates that blast furnace slag has high crystallization activity. Adding 4% of blast furnace slag to ZTA, the me-
chanical properties of ZTA ceramics are significantly improved at low temperatures after sintered at 1 550 °C for 30 min.
Flexural strength and fracture toughness are 650 MPa and 6. 03 MPa + m'?| respectively. There are 15% and 14.2%
higher than that at the same sintering temperature without addition of blast furnae slag, and the sintering temperature is re-
duced by more than 50 “C. The grain — refining furnace slag incorporated ZTA ceramic matrix, the liquid phase produces
by blast furnace slag during the sintering process, which promotes the growth of Al,O, rod crystal, the rod crystal extrac-
tion and crack deflection during the process of stress are conducive to the improvement of the mechanical properties of ZTA
ceramics. The crystallization of blast furnace slag at high temperature enhances the grain boundary strength of ZTA ceram-
ics and further improves the mechanical properties of the materials.
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