Vol. 29 No. 2

29 2
2007 2 Journal of University of Science and Technology Beijing Feb. 2007
) , 210009
, Al Al,O3 ) Al,Os/ Al
, (SEM) )
TQ174.75
[1-3]
[71 (8] [9]
30 50 *“ K '
1 1 1
1.1
(Master Szer 2000,
’ _ Mavern Instrument , Co. ,UK
. 2003 Yoshi hisal¥! )
1
2005
1
' Tablel Raw materials and the powder composition of macropor ous
supports
(51 Chen!®!
’ Al,03 Al
' Dso/l m | % | %
: 200610701 : 200612701 25 99.5 -
(No. 2003CB615707) ; 1.7 — 99. 62
(No. 20436030) ; Ay A, As A, As
(No.04KJB530043) AlL,O; ! % 9% 92 88 84 80

(1976 9 , , (19619,

Al ! % 4 8 12 16 20




- 136 -

1.2
1 ’
’ 2 1 ’
( QMM/B,
) 24 h . AlLbOs/ Al
, ( 769YP-
24B | ) ¢30 mm x
2mm 50 mm X6 mm X 6 mm
, ( SX2- 14-
17, ) 800,1 000,
1200,1400,1500,1600 (
3 -min?, 120 min)
1.3
(@B1996 —80)
(381965 —80) ( CM T6203)
, 40 mm,
0.5mm-min *;
, 0.05mm- min 1.
2
1 2 ,1 600
1200 ,
; 1200 ,
,800
12 % ,
16 % ,
,1400
3.2 ’
,gl ~®800C —M—1000T —A—1200C
e TUI == 1400C —%—1500C —€—1600C
"E 24
£ 2.0
El
B 12
g 0.8
0.4

1

Fig.1 Reationship between the fracture toughness and Al powder
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Fig.2 Reationship between the bending strength and Al powder
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Table 2 Properties of supports calcined at different temperatures by
doping 16 % Al powder

/ /

/ (goem™d) % Mm
800 2.48 31.2 —
1000 2.63 25.4 0.48
1200 2.59 34.4 0.54
1400 2.63 31.7 1.87
1500 2.65 35.4 1.88
1600 2.79 29.7 1.94
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Fig.3 Relationship between fracture toughness and calcining tem- [11] Al
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Fig.4 Relationship between bend strength and calcining tempera-
tures with different w( Al)
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Fig.5 SEM of support calcinedat 1400  with 16 % Al powder
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Efects of heating temperature on the fracture toughness of macroporous aumina
supports added Al powder

L1 Gaiye, QI Hong, FAN Yiqun, XU Nanping

Membrane Science & Technology Research Center , Key L aboratory of Materia-oriented Chemica Engineering of Jiangsu Province, Nanjing Universty
of Technology , Nanjing 210009, China

ABSTRACT An amount of Al powder was added to toughen Al,O3 porous supports by dry press forming.
Based on the toughening mechanism of Al,O3/ Al composte, the effects of heating temperature on the fracture
toughness and bending strength of macroporous Al,Os/ Al supports were investigated in detal , and the mi-
crogtructure of gecimens made of the supports was andyzed by SEM. The results show that the fracture tough-
ness of the supportsisinfluenced by calcining temperature. When the calcining temperature is low , unoxidized
Al phase can absorb amount of fracture energy to make the fracture toughness of the supports high. But when
the temperature isabove 1200 , the cracks which isoccurred in the oxidation processng of Al phase can im-
prove the fracture toughness of the supports, and the contribution of cracksis more important than the amount
of Al phase to the fracture toughness of supports.
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