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Effect of Composition and Sintering Temperature on Permanent
Linear Change of Alumina-Magnesia-Graphite Refractories
Using Box-Behnken Experimental Design

M. Feizpour ™, M. A. Feizpour?, R. Naghizadeh?®, F. Golestani-Fard®, M. Naderpour* and M. Tamandi®

'Group of Ceramics, Department of Engineering, Maybod Branch, Islamic Azad University
*Group of Industrial Economics, Department of Economics, Management and Accounting, Yazd University
®Department of Metallurgy and Materials Engineering, Iran University of Science and Technology
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*Group of Statistics, Department of Mathematics and Computer Sciences, Vali-Asr University of Rafsanjan

Abstract  In this paper attempt was made to study the simultaneous effects of alumina type, antioxidant wt% and
sintering temperature on Permanent Linear Change (PLC) behavior of Alumina-Magnesia-Graphite refractories. Using
Box-Behnken experimental design, by taking different weight percentages of brown fused alumina, calcined bauxite and
Al-antioxidant into account, 13 compositions and sintering temperatures for different samples were prepared. Three
different statistical and econometric models have been proposed to estimate the PLC of all different compositions. In
addition, further investigations show that the cubic regression model can significantly estimate and forecast the PLC
behavior of all tested and none tested samples. XRD results indicate that the amount of spinel phase has decreased with
increasing the addition of brown fused alumina at the expense of calcined bauxite as well as increasing Al-antioxidant wt%.

Keywords Alumina-Magnesia-Graphite Refractories, Permanent Linear Change, Box-Behnken Experimental Design.
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1. Basic Oxygen Furnace.
2. Alumina-Magnesia-Carbon.
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3. Gupta.
4. Resende.
5. Nandy.
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6. Face-Centered Central Composite Design.
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7. Brown Fused Alumina.
8. Calcined Bauxite.
9. Fused Magnesia.
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10. Permanent Linear Change
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11. Linear Regression Model.

12. Quadratic.
13. Cubic.
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