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Thermodynamic response of concrete under microwave heating
and conventional heating
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Abstract: Traditional concrete crushing technology has the disadvantages such as large damage of coarse
aggregates, serious mechanical wear and high energy consumption. These problems can be solved by
microwave treatment of concrete before crushing. To evaluate industrial applicability of this technology,
concrete specimens were heated by different microwave power, and compared with conventional heating
method, the heating efficiency and macro-crack propagation mechanism of concrete were investigated. Then the
uniaxial compressive strength test was carried out to obtain the strength weakening law of concrete under
different heat treatment conditions. The results illustrate that compared with the conventional heating method,
microwave heating technology can effectively promote the internal and surface crack propagation of concrete,

thus reducing the strength of concrete, and has higher efficiency and less energy consumption under high
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microwave input power. Besides, the results show that the concrete which is not completely dried is easy to

burst at low temperature under microwave heating, and the relationship between burst time and power level is a

negative power function, and the relationship between burst time and drying time is a positive power function.

Keywords: concrete; microwave heating; conventional heating; crack propagation mechanism; strength

reduction law
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Table 1 Chemical compositions of cement

%
CaO Sio, ALO, Fe,0, SO,
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K,O MgO P,0; TiO, Na,O
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Table 2 Mixture proportions and compressive strength of concrete
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Fig.1 Petrographic microscopy images of basalt
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Fig. 3 Schematic diagram of multimode microwave

system operating at a frequency of 2.45 GHz and

temperature measurement
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Fig. 5 Specimen bursting at microwave heating
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Fig. 6 Power relationship between the burst time and

power level for samples not dried
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Fig. 7 The relationship between bursting time and drying

time of specimens at 6 kW power
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Fig. 8 Surface temperatures as a function of heat

treatment time for the specimens
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Fig.9 Temperatures as a function of heat treatment time

for basalt coarse aggregate
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Table 3 Energy consumption and heating rate of the

samples were heated to 500 ‘C under different heating

methods
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Fig. 10 Crack initiation on the surface of the specimens
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Fig. 11 Crack propagation on the surface of the specimen
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Fig. 12 Cross—section images of concrete at different temperatures
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Fig. 13 Source images and binary images of cracks at 6 kW microwave power
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different temperatures
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