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Abstract: The hydration process of cement plays a crucial role in the later performance of cementitious
materials, so it is necessary to carry out an in-depth discussion and research on the hydration process of
cement. Based on ultrasonic technology, a buried piezoelectric ultrasonic transducer with an integrated
driver and receiver was designed and prepared, its performance was tested, and it was applied to the con-
tinuous in situ monitoring of cement hydration. The experimental results show that the multidimensional
performance test of the transducer can ensure that it can provide reliable and accurate data in monitoring
the hydration process of cement, and the trend of the ultrasonic maximum magnitude based on the trans-
ducer can reflect the degree of cement hydration and coagulation, and the stage of the change of the maxi-
mum magnitude is basically in line with the initial and final coagulation time measured by the Vickers
instrument. This study not only provides a new perspective and method for concrete coagulation detection

but also provides a scientific basis for optimizing the performance of concrete.
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Tab.1 Performance parameters of piezoelectric sheet
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Tab.2 Marble physical properties parameters
KRB/ (grem ™) JURRE/MPa K RE/(C)

2.68 101.5 6.8107°
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Tab.3 Physical parameters of materials

Rk HHER i/ GPa TR

PZT 60.6 0.289
IR R 2.5 0.3
KELA 51.5 0.3
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Fig.1 Signal propagation path and appearance diagram of

piezoelectric ultrasonic sensor
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Fig.2 The linear response diagram of the input and output

voltage of the sensor at different excitation frequencies
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Fig. 3 Signal-to-noise ratio test waveform of piezoelectric
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Fig.4 Comparison of waveform signals at different excitation
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Fig. 5 Comparison of waveform signals in different media
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Fig. 6 The amplitude point diagram of the received signal at

different excitation frequencies
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Tab.4 Monitoring system stability test statistical parameters

ORI /kHz RRfl] brifEzE AES AR
50 1852.27 3.66 0.1
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250 2147.71 13.47 0.6
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Fig.7 Schematic diagram of monitoring system
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Fig.8 Schematic diagram of monitoring process
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Fig. 9 The results of the maximum amplitude change of cement

paste with different water cement ratio
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Tab.5 Cement setting time measured by Vicat apparatus
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