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Design and Implementation of High Precision Drying Temperature Controller

ZHU Ge-shun, LIU Shan-hui, ZHAO Qing-hai, SHI Wen-liang
(Xi'an University of Technology, Xi'an 710048, China)

ABSTRACT: The work aims to design an ARM-based gravure printing electronic equipment drying system controller to
provide a higher and accurate drying temperature for the printing of electronic products. The constant current source
temperature measurement circuit of PT100 temperature sensor was built for the real-time measurement of the temperature
inside the oven. The collected temperature signal was transmitted through AD conversion to the control chip for analysis
and processing. The control chip controlled the on-off switching of heating tube through the solid-state relay. The fan
was controlled by the frequency converter to achieve the control over the temperature inside the oven. Experimental re-
sults showed that the temperature measurement range of the controller was 0~205 °C, and the measurement
cy could be 0.1 ‘C. Through the synergistic effect of the heating pipe control and the fan control, the inside of the
en can always maintain the preset temperature to meet the requirements of the drying process of printed electronic prod-
ucts.
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Fig.1 The system scheme design
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Fig.2 Overall structure of the drying system controller
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Fig.4 Total flow of drying system software
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Tab.1 Temperature measurement system calibration data

IYREFE HLBHAREL U IYEER HBHAREL  Uour/
EEE/C {H/Q oY WHEE/C fHIQ \%
0 100 0.7653 | 105 14039  1.0731
5 101.95 0.7798 | 110 14229  1.0876
10 103.90 0.7951| 115 144.18  1.1021
15 105.85  0.8096 | 120 146.07  1.1166
20 107.79  0.8250 | 125 147.95  1.1303
25 109.73  0.8395| 130 149.83  1.1448
30 111.67 0.8548 | 135 151.71  1.1593
35 113.61  0.8693 | 140 153.58  1.1730
40 115.54 0.8838 | 145 155.46  1.1875
45 117.47  0.8983 | 150 157.33  1.2020
50 119.40 09128 | 155 159.20  1.2157
55 12132 0.9281 | 160 161.05  1.2302
60 123.24  0.9426 | 165 162.91  1.2447
65 125.17 09571 | 170 164.77 12584
70 127.08 09716 | 175 166.62  1.2729
75 128.99  0.9861 | 180 168.48  1.2866
80 130.90  1.0006 | 185 17033 1.3011
85 132.81  1.0151| 190 172.17  1.3148
90 13471 1.0296 | 195 174.01  1.3293
95 136.61  1.0441 | 200 175.86  1.3430
100 138.51  1.0586 | 205 177.70  1.3575
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Fig.5 Calibration fitting of temperature measurement system
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Fig.6 Absolute error after the calibration of the temperature
measurement system
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