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Nomr isothermal crystallization kinetics on
Al 49Si1. 45 Z10. 26 ( TICaM@) 0.37 6. 43 amorphous bulk

LIANG Shu-quan, LI Shao-qiang, TAN Xiao-ping, TANG Yan, ZHANG Yong
(School of Materials Science and Engineering, Central South University,

Changsha 410083, China)

Abstract: The norrisothermal crystallization kinetics of the Ali.49Si1. 45 Zro.26( TiCaMg) 0.37 06.43 glass was investiga-
ted by differential scanning calorimetry( DSC), infrared spectra(IR) and X-ray diffractrometry( XRD). The results
show that there are two kinds of crystallization reactions during the heat treatment for Ali 40 Sii 45 Zro.26 ( TiCaMg) 0.3~
Os.43 glass. The first crystallization reaction occurs at 1223 =1 273 K and the tetragonal zirconia oxide forms, the
crystallization activation energy is 518 7538 kJ/ mol. The second crystallization reaction occurs at 1423 =1 473 K.

The main phases precipitated are mullite and cristobalite, the crystallization activation energy is 522 = 545 kJ/ mol.

The zirconia oxide existence can decrease the crystallization activation energy of mullite effectively.
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FRAE SR A AH DX Py 404 F0 A4 A A X1 X 35 91 [
i N INA T IR 7 DY ] AN
WECH RNR AN G, BT mE (99% L)
W, HEEEBEBEPm#, T 1953 K F R 2
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1T DSC 2 #1 o A A% K FH 8 [ i 5t 28 =] 404PC %= 5K
PFHERDITI, SHRFERN cALOs, KFANE

S, MEIE N 293~ 1673 K, FHEBE S HH 5 .

8.10.15 120 K/ min .
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X Al 49 Sit. 45 Zro.26 ( TiCaM g) 0.37 Os. 43 IF fifs S I
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A HT . SR A A 8 H A 22 D/ max2000 %Y,
Cu Ko ¥, TAEHEN 50 kV, HIF N 100 mA,
HEHEE R 4(°) / min, FMAEN 100~ 807,
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Fig. 1 DSC curves of amorphous

powers at different heating rates
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Fig. 2 XRD patterns of sample

heat-treated at different temperatures

Pl 76 1223~ 1273 K T 5 RN A
Al149Si1.45Zr0.26 ( T1CaM g) 0.37 Os.43( amorphous) =™
Ali 49Si1.45( TiCaM g) 0.3705.91( amorphous) +
0. 26t-Zr0> (5)
E 1423~ 1473 K FHITEEAT AT dit e B 24
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Mullite+ ¢ SiO- (6)
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Fig. 3 IR spectra of sample heat-treated at

different temperatures
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Table 1 Characteristic temperatures of

amorphous powders at different heating rates

Heating rate/ Ty, / AT/ Ty, ! AT/

(K * min™ 1) K K K K
5 1225 292 1421 —
8 1237 293 1435 —
10 1241 293 1442 —
15 1251 294 1455 —
20 1258 294 1465 -

4 Fi 7~ AR YE Kissinger J7¥EAE K In( T3/
o —1/T, thzk, hEBEIMREFRLERR, HHS
H AL B R Bk A AT TS AL RE E 43 3 518 AN
522 kJ/ mol . 5 Bt/ NARYE Ozawa W VEAE H
In(1/a) =1/ T, M4k, #hek2BARE 04K R,
THEAS B A B RIS A T f TS LR E 235014 538
A1 545 kJ/ mol . HHFEF T VEVHE H AT S VS 10 RE
BIAK . BT =200, H7 iR AR 518~ 538
kJ/ mol, FRAMTHIHEWEER 522~ 545 kJ/ mol .

IR (4) M5B E HBPR T F
BME) vF 545 0 J7 E AL B (£Zr02) BT A I
Avrami F5880 n HAZET 3, £ Zr02 DLEEARHT
fm A7 ECHT H (SR A AT A 0GR R B 4 HE ME A
AT fH, BAWHE) . Hrimsh 1% 1) Avrami 8500
Mr G AL RE E 3R 2 Fr5 .

Tankei 55" TF & H R T INRAZ IR, ZORA
BN HIEALEE KT 900 kJ/ mol, T ASHT Y43 H B
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Table 2 Crystallization kinetics parameters at different heating rates
n E/ (k] * mol™ )
Crystalline phase
5K/ min 8 K/ min 10 K/ min 15 K/ min 20 K/ min Kissinger Ozawa
7102 3.1 3.0 3.03 2.93 2.97 5181 538 *1
Mullite — — — — — 522 F1 545 £1
3 4
124 - 1) Aliao Sir.as Zro.26 ( TiCaM g) 0.37 Os.43 3F &y 7E
ol S — 1223~ 1273 K MIE R AN & RN, #7 H +-Zr0s;
T »— 1710, TE1 423~ 1473 K BEATHT & SR, 7 Sk A T
“E‘“ 1.6 AR
E 2) RHARSEER ) )Tk £ 20 BT
12k HiGALBE R 518~ 538 kJ/mol, Ff LLEEARHT & 4
Brith, ZERARINT SR 522~ 545 kJ/ mol.
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