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Calibration Study on Measurement of Temperature Field
in Laser Processing by CCD

CHEN Juan, YANG Xi-chen, LEI Jian-bo, WANG Yun-shan

(Laser processing center, Tianjin Polytechnic University, Tianjin 300160, China)

Abstract It was inportant in measuring temperature field in laser processing for laser intelligence process. The
measurement of temperature field in laser processing by color CCD camera and computer image technology was
presented in this paper, and which is focused on the calibration of CCD colorimetric method. BF1400 and BBR1000
standard blackbody furnace and WV-CP474 CCD were used in this method. The images of temperature of blackbody
furnace had been taken in step of 100 C from 700 ‘C to 1400 C. Special program based on VC+ -+ had been
developed to process the images, and the relationship between colorimetric level and temperature had been
established. It was shown that a good agreement between testing dada and real data, and it will be a useful method for
measurement of temperature field for laser process after developed.
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Fig. 1 Sketch map of calibration process
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Fig. 2 Picture of CCD calibration
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Fig. 3 Radiation images of blackbody at different

temperature

& HET Visual C+ + & FHE B LK,
XA SR E R AT EBRIRFS L RE D E 48R BT AL
L E S EBUE S i RGB = (K FE{E, g iR E
SHRERNXKR.

3.3 LWHEBEBRLETLZ

WA EBEAT W, RE T SHEAER A H
B BYX LR FR 5 AT AR P B /s 3 3 0 S 0 K4
A BE AN

®1 BARPHIRBESHUSTHTEENR
Table 1 Comparison of practical temperature and

calculated temperature of blackbody furnace

Real grey Real Fitting Error /C

level ratio temperature /C temperature /C
2. 3556 700 698. 25 1.75
2.5472 800 812.95 —12.95
2.7188 900 915.55 —15.55
2.8259 1000 979.65 20. 35
3. 0000 1100 1083. 75 16.25
3.1951 1200 1200. 45 —0.45
3.3528 1300 1294, 85 5.15
3.5510 1400 1413. 35 —13.35
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