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Differential thermal analysis of reactions in
Ti/ZrO, and TiAl/ZrO, systems

LIU Ai-hui, LI Bang-sheng, SUI Yan-wei, YU Jie, GUO Jing-jie, FU Heng-zhi

(School of Materials Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: The microstructures and the reaction temperatures of Ti-ZrO,(CaO stabilized) and TiAl-ZrO,(CaO stabilized)
systems were researched at different heating rates by SEM and differential thermal analysis(DTA), and the reaction
kinetics parameters in the two systems were calculated by means of Kissinger equation. The results show that, with the
increase of heating rates, the chemical reactions of the two systems are weakened gradually, and the initial reaction
temperatures increase. Compared to Ti-ZrO,(CaO stabilized) system, the initial reaction temperature in the
TiAl-ZrO,(CaO stabilized) system increases about 170 ‘C and the interfacial reaction between Ti and ZrO,(CaO

stabilized) is weakened. The activation energies of the two systems are 1 348 kJ/moland 1 675 kJ/mol, and the reaction

orders are 1.51 and 1.59, respectively.
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Fig.1 Microstructures of Ti-ZrO, (CaO stabilized) specimens heated to 1 570 ‘C at different heating rates: (a) 30 C/min;

(b) 40 "C/min; (¢) 50 ‘C/min
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Fig.2 Microstructures of TiAl-ZrO,(CaO stabilized) specimens heated to 1 440 ‘C at different heating rates: (a) 20 C/min;

(b) 30 "C/min; (c) 40 ‘C/min
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Fig.3 DTA curves of Ti-ZrO, (CaO stabilized) system at

different heating rates
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Fig.4 DTA curves of TiAl-ZrO, (CaO stabilized) system at

different heating rates
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Table 1 Data of reaction kinetics
Reacti
Active  Frequency Reaction e:;[t;on
System energy, factor, order, constant
E/(kImol™")  4/s7! ’
/(kJ-mol ) /s s
Ti-ZrO, 49 2
o 1348 1.1x10 1.51 2.5%10
(CaO stabilized) ) *
TAFZIO: ) 675 43x10% 159 3.2x10°

(CaO stabilized)

1) A KE AL Ti Al ZrOy(CaO) KA 4G 52 W i i
91390 °C, E Ti-ZrO,(CaO)& & i) Ti 1 ZrO,(CaO)
FIRI GG S N S T3 170 °C, MM TiAl &4
ZrOy(CaO) 71 52 14 B} 1) S W A i PE 28 o T Ti A
ZrOy(CaO)[A 1 J g 1

2) A Kissinger J7 FEXI Ti-ZrOy(CaO) {4 5 il
TiAl-ZrO,(CaO) 14 & [ 3) 71 % Z H ik 5 143
Ti-ZrOy(CaO) & R TG AL AEA 1 348 kJ/mol, Jx WVid#
WHON 2.5%10°, RMNVEECH 1.51; TiAl-ZrO,(CaO)fA
FRIEALAE N 1 675 kI/mol, [z N 45 $0h 3.2x1072,
SN RETHA 1.59,
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