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Research on temperature control and self-tuning for 30°C~420°C blackbody

HU Tieli', WANG Honghong', LI Siwei', CAO Feng', HU Xinyi’, FAN Zhe', YANG Yuxin',
GUO Jian', YOU Yue', YANG Ke', LI Hui', YU Yang'
(1. The First Scale Optical Metrology Station of the Science, Technology and Industry for National Defense, Xi'an
Institute of Applied Optics, Xi'an 710065, China; 2. Technology Department, Xi'an Guiding
Technology Co.,Ltd., Xi'an 710065, China)

Abstract: As the standard infrared light source, it is required that 30°C~420°C blackbody can quickly heat up
to the setting temperature, and keep the temperature stable. For the characteristics of large difference and large
lag of heating and cooling power, the self-tuning method of impulse response based on the bang-bang control
was used to obtain the parameters of blackbody temperature rise overshoot and maximum heating and cooling
rate. Using the compound intelligent temperature control strategy, the temperature of 30°C~420°C blackbody
could rise speedily in the first stage. When approaching the setting temperature, the blackbody gradually
reached and stabilized at the setting temperature. The experimental results show that 30°C~420°C blackbody
rises to the target temperature without overshoot, and the temperature stability is £0.03 “C/min, which reached
the international level of similar products.

Key words: temperature control; blackbody; PID control; large delay system; bang-bang control; self-tuning;
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