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High-precision IR Radiation Temperature Measurement Device
for Laser Soldering Temperature Measurement

LI Mingchao!, YAN Kuan!, ZHANG Cong!, HU Jiwei?, OU Kai®, CHEN Xubing*
(1. School of Mechanical Electrical Engineering, Wuhan Institute of Technology, Wuhan 430205, China;
2.Wuhan Fiberhome Technical Services Co., Ltd , Wuhan 430065, China;
3.Fiberhome Communication Technology Co., Ltd, Wuhan 430076, China)

Abstract: In the laser soldering process, real-time measurement of the solder joint temperature and adjustment
of the output power of the semiconductor laser are crucial for ensuring welding quality. To avoid faults such
as solder scorching, virtual soldering, and false soldering caused by excessive temperature measurement errors
or slow measurement speeds, a high-precision IR radiation temperature measurement device is designed. First,
the principles of IR radiation temperature measurement are introduced, and the design method of the IR
radiation signal conversion circuit is explained. Second, the primary signal processing method used in this
study, which is a Butterworth-type infinite impulse response filter, is introduced. Finally, the performance of
the device is validated through experimental analysis. The experiments demonstrate that the IR radiation
temperature measurement device designed in this study is suitable for non-contact measurement of solder joint
temperature in laser soldering, with a maximum error of 2°C within the test range of 70-260°C in a standard
blackbody furnace. During the laser soldering process, the highest temperature error is less than 0.6%, making
it widely applicable to the field of laser soldering.
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measurement results before and after filter correction

Test Blackbody Temp./'C . Temp./C Error
num/C temp/’C  Cunfiltered) (filtered)

1 70 56.6 -134 68.3 -1.7
2 80 66.1 -13.9 77.8 2.2
3 90 79.5 -10.5 91.2 1.2
4 100 90.0 -10 101.7 1.7
5 110 96.0 -14 108.7 -1.3
6 120 102.1 -17.8 122.8 2.8
7 130 118.6 -114 130.3 0.3
8 140 126.2 -13.8 141.2 12
9 150 135.5 -145 148.2 -1.8
10 160 150.7 -9.3 161.4 14
11 170 158.8 -11.2 170.5 0.5
12 180 170.7 -9.3 181.4 14
13 190 178.5 -115 190.2 0.2
14 200 187.7 -12.3 199.4 -0.6
15 210 199.3 -10.7 211.0 1
16 220 209.9 -10.1 221.7 17
17 230 279.6 -10.4 231.3 13
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20 260 248.7 -11.3 260.4 0.4
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