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Table 1 Chemical composition of starting materials %
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4 Al O, 1.5% 1998 13 2 129 -137

3 . AlLO;  SiO,
Alz 0, ' . 2002 36 2 66 —69
4 . Si3N,/SiC
1.5% A1203 . 1998 6 3 97 -100
1% 5 . 710,
1999 33 2 104 - 106
6  Wang HZ Gao L Brandon D G et al. Effect of SiC particles on the
1 . . microstructure of the alumina matrix nanocomposites. J Inorg Mater
2001 1998 13 4 603 —606

Effects of nano-Al,O, on microstructure and properties of corundum refractories/Zhang Haixia Li Hongxia

Yang Bin//Naihuo Cailiao. -2006 40 6 401

Corundum refractories were prepared with tabular alumina white fused alumina and calcined alumina
micropowder as main starting materials. Different contents of nano-Al,O, powder 0 0.5% 1.0% 1.5%

2.0% were added to the mixture by mechanical mixing and sol method respectively. The mixture was
mixed for 5 min and formed to 125 mm x25 mm x 25 mm specimens under 180 MPa. The specimens were
dried at 120 °C for 12 h and fired at 1400 °C 1500 °C 1600 °C 1650 °C for 4 h in electric furnace with Molyb-
denum Disilicide Heating Elements. The bulk density BD apparent porosity AP cold modulus of rup-
ture CMOR and hot modulus of rupture HMOR were measured and the microstructure was analyzed
by SEM. The results show that compared with mechanical mixing adding nano-Al,O, powder by sol — gel
method leads to better optimization. Proper amount of nano powder 1.5% could improve BD CMOR
and HMOR of the specimens obviously under the same firing condition If the addition of nano-Al, O, in the
composites was excessive >1.5% the strength of the specimens decreases sharply.

Key words Nano-Al,O, Refractories Mechanical properties Microstructure

Author’ s address Sinosteel Luoyang Institute of Refractories Research Luoyang 471039 China

AR R R R AR R U R A AR R R R R A A R R R R R R R R R R R R R R R R R R RN SRR PR R PR SN
NSNS0

CN200410023983.7 CN1690016
2004.04.30 2005.11.02
Cr, O, Cr, 0, Y,0,
Al, O, Cr, 0, Y,0, AlLO, Cr,0,
Y,0,

70, Y,0,
CN200510017569. X CN1693276
2005.05.13 2005.11.09

450 m’
75% ~85% a-Al,055% ~10% 8% ~15%
5% ~8% a-Al, O, 3% ~5%

2006/6 /NAHUO caiko - 405



KA1 2035 R T SRR b 5 R P B RS [HGEE ..

f(= sKRIFES,  ZE40F5, MM, 7Zhang Haixia, Li Hongxia, VYang Bin
VA R A P9 BRI KA RV 5T B¢, % FH, 471039

s it & pppyISTIC[PKU]

Y4 REFRACTORIES

o, O - 2006, 40 (6)

SR (645)

L B AE ; SGRO; TR H s 4KAEE 28 2001

2. W5 iR 2 st 2K S S Ak 2k R 1998 (02)

3R HUL SOl TR ANOKAL203 1S 102 W) T 5 KA BHGE & 15 70 2 P BE RS i DI TR ST =T A8 2002 (02)
4. INRSE; IS MR S13NA/SICHRKE A B TN 457 1998 (03)

5. R ; B 2 ; I ZrO24H A8 BETF I8 Rt KA R IAGE YE I AR 1999 (02)

6.Wang H Z;Gao L;Brandon D G Effect of SiC particles on the microstructure of the alumina matrix

nanocomposites 1998 (04)

L IR, B8 RAEIR. M. TR SIS R 1 AT KRR P e 5 D 48 3 D= kA4 2006, 40 (6)
BLLER. M. NS REBRNT HBONTE B ) b R 52 il A FE 9 [ 18 301 -2007

PR, L0 bt RIBESE BRSO 5 RO R 5 40 2 b1 T 56 i (R 5 [ 138301 -2008

L. 2. TRESE Jhi. Li Hongxia. Zhao Huifeng. Wang Guirong. Sheng Jie MR Eh BTG SR
7T DT 8 301 - 3382007, 34.(6)

B

w

b

A& http://d. g. wanfangdata. com. cn/Periodical nhc1200606001. aspx



http://d.g.wanfangdata.com.cn/Periodical_nhcl200606001.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%b5%b7%e9%9c%9e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%ba%a2%e9%9c%9e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e5%bd%ac%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhang+Haixia%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+Hongxia%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Yang+Bin%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e9%92%a2%e9%9b%86%e5%9b%a2%e6%b4%9b%e9%98%b3%e8%80%90%e7%81%ab%e6%9d%90%e6%96%99%e7%a0%94%e7%a9%b6%e9%99%a2%2c%e6%b4%9b%e9%98%b3%2c471039%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-nhcl.aspx
http://c.g.wanfangdata.com.cn/periodical-nhcl.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%b9%e8%8c%82%e7%9b%9b%3b%e5%85%b3%e9%95%bf%e6%96%8c%3b%e5%be%90%e7%94%b2%e5%bc%ba%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-nhcl200606001%5e1.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%94%b0%e6%98%8e%e5%8e%9f%3b%e6%96%bd%e5%b0%94%e7%95%8f%3b%e4%bb%b2%e7%bb%b4%e5%8d%93%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-nhcl200606001%5e2.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e6%83%a0%e5%bf%a0%3b%e5%90%b4%e6%96%8c%3b%e6%b1%aa%e5%8e%9a%e6%a4%8d%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_nhcl200202002.aspx
http://c.g.wanfangdata.com.cn/periodical-nhcl.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e4%b8%9c%e7%ab%8b%3b%e5%91%a8%e6%9c%9d%e9%9c%9e%3b%e6%9d%a8%e5%be%b7%e5%ba%84%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-nhcl200606001%5e4.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e4%b8%96%e6%9f%af%3b%e9%bb%84%e6%a0%a1%e5%85%88%3b%e6%96%bd%e9%b9%b0%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-nhcl200606001%5e5.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+H+Z%3bGao+L%3bBrandon+D+G%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-nhcl200606001%5e6.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-nhcl200606001%5e6.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e9%be%99%e5%85%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%ba%a2%e9%9c%9e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e5%bb%b6%e5%ba%86%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e5%bd%ac%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e7%ab%8b%e6%98%8e%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_nhcl200606003&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_nhcl200606003.aspx
http://c.g.wanfangdata.com.cn/periodical-nhcl.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%ba%a2%e9%9c%9e%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e5%bd%ac%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%9b%bd%e9%bd%90%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a8%8b%e8%b4%ba%e6%9c%8b%22+DBID%3aWF_HY
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Conference_6861106&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Conference_6861106.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a8%8b%e8%b4%ba%e6%9c%8b%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%ba%a2%e9%9c%9e%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e5%bd%ac%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%9b%bd%e9%bd%90%22+DBID%3aWF_HY
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Conference_6874239&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Conference_6874239.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%ba%a2%e9%9c%9e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e4%bc%9a%e5%b3%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%a1%82%e8%8d%a3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b2%88%e6%b4%81%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+Hongxia%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhao+Huifeng%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+Guirong%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Sheng+Jie%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_bol200706002&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_bol200706002.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_bol200706002&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_bol200706002.aspx
http://c.g.wanfangdata.com.cn/periodical-bol.aspx
http://d.g.wanfangdata.com.cn/Periodical_nhcl200606001.aspx

