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Concrete Freeze-thaw Testing Machine and its Monitoring System

ZHAO Jimin, WANG Liyuan
(College of Electronic Information and Automation, Tianjin University of Science & Technology, Tianjin 300222, China)

Abstract: A concrete freeze-thaw testing machine and its monitoring system were designed based on virtual instrument
technology and micro controller technology. The lower machine was constructed with a micro controller, temperature
sensors, switches, circuit and power supply monitoring circuit. The central controller ATmega32 can collect information and
communicate with the upper monitor through a serial port. LabWindows/CVI was used to develop virtual instrument that can
collect and process temperature information and power information in time. The upper monitor can also store historical data
but with the capacity of data query. The system can carry out freeze-thaw damage tests on concrete specimens based on the
number of the freeze-thaw cycle set in the upper monitor. After the tests, the freeze level of concrete specimens can be deter-
mined against the national testing standards.
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Fig. 1 Model of concrete freeze-thaw testing machine
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Fig. 2 Location of temperature sensor in the machine
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Fig. 3 Structure of freeze-thaw control box
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Fig.4 Structure of the whole system
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Fig. 5 Diagram of temperature acquisition

2.2 FFKiEH

ZEGFFDEHEE S MOC3041 5 /NIl [
45 MAC97A6 SEIUNF I HLIF O | e F 56 L K
FIFRmFER], PR A 6 B,

) ) ACL
e 2kQ
T670Q 6 1000
| ¥4 |, 2
CTRL_PD7 MAIC97A6
- MOC3041 330 0 0.01 uF
| T acu

6 FFIRH ] AR BR TR 2R ]

Fig. 6 Diagram of switching control
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Fig.7 Pin assignment
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Fig. 8 Program flow chart of MCU
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Fig. 9 Interface of PC
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Tab.1 Experimental data
an e g D% WS
1 0.32 0 0.00 100.0
2 0.32 50 1.84 94.8
3 0.32 100 2.87 89.2
4 0.32 150 3.12 79.6
5 0.32 200 341 69.8
6 0.32 250 5.13 58.3
7 0.40 0 0.00 100.0
8 0.40 50 1.96 93.9
9 0.40 100 2.98 85.2
10 0.40 150 3.67 72.6
11 0.40 200 3.89 63.7
12 0.40 250 6.78 50.1
5 45 iF

ASCEE T IR EE L E AR LR R 4%, T
LabWindows/CVI & & AL, KA CiBH
(F4% 69 W)



