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Investigation on Behavior of Thermal
Expansion of Cementitious Materials

LI Qinghai, YAO Yan, SUN Bei
(State Key Laboratory of Green Building Materials, China Building Materials Academy, Beijing 100024, China)

Abstract: According to volume stability in high temperature of different varieties cementitious materials, the thermal ex-
pansions of hardened cement paste of three types of cement ( Portland cement, calcium aluminate cement and sulphoalu-
minate cement) were tested through equipments NETZSCH D/L 402EP, the mechanism were analyzed and quested. the
result shows that thermal expansion curve increases at first, then decreases as temperature continued to rise, and finally
becomes stable at certain temperature. According to the thermal shrinkage rate and temperature which the thermal expan-
sions becomes stable, we have known the volume stabilization of calcium acuminate cement is best, sulphoaluminate ce-
ment is better, and Portland cementis is worst in the high temperature. Thermal Expansion causes by thermal expansion
of solid-phase components and syneresis of main hydration product, and main components of dehydration are quite differ-
ent with cement variety.
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Table 1 Chemical composition of three types of cement(w/% )
Chemical composition Ca0 Si0, AlLO;  Fe,0,4 MgO S0, TiO, Cl- K,0 Loss
Portland cement 55.71 23.43 7.63 2.94 3.16 2.40 — — — 2.70
Calcium aluminate cement 36.3 5.41 51.81 1.74 1.22 0. 003 2.18 0.02 0. 39 0. 85
Sulphoaluminate cement 39.75 8.30 27.76 2.72 2.47 13.60 1. 30 — — —
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Fig. 1 The variation of thermal expansion coefficient of
Portland cement, sulphoaluminate cement and

calcium aluminate cement with temperature
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Fig.2 DTA/TG curves of portland cement ( a), sulphdalminate

cement (b), and calcium aluminate cement (c)
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