H42% H5 W wmooot & R
2018 4% 9 1 LASER TECHNOLOGY

Vol.42 ,No. 5

XEHS: 1001-3806(2018)05-0599-06

[ 15 b 3 5 R TR U s R FE AR B B A

EXA,RELE TR &
GRE T A (RARRERE) AR BOLBIIEIT, i 250103)

S o THEGRPRHE B YRS , T QA FEHOR AP SOCRALIRIE T TR, AR € CCD TALHIFLR
SR PSRBT 32 P (RGP P (0 2 PR MG-2 S A0 i I 19 0L 41
AT L A A I8 60 o A € 1 19, A 7 M WK 45/ Bk 036 2015 B8 L L. 45
) L4 A A 5 SRR BRI 1.23% , R B B TR G0 1 XM R

SR [EHRIT HOCH DY G % R BRI

hE S ES: TP391.7;TN247 XE RS A doi: 10. 7510/jgjs. issn. 1001-3806. 2018. 05. 004

Application of image processing technology in temperature
measurement of laser pool

LI Wenlong, GE Hailong, REN Yuan, CHENG Wei
(Laser Institute, Qilu University of Technology ( Shandong Academy of Sciences), Ji’ nan 250103, China)

Abstract: In order to improve the performance of cladding layer, image processing technology was used to detect the
temperature field of laser molten pool. A color CCD industrial camera was used to collect the image data and median filtering
method was used to remove the image noise. After processing, the image data were calibrated by high-precision HG-2 standard
high temperature blackbody furnace, and temperature fitting formula was obtained. The original images were transformed into
pseudo color images by image processing, which reflected temperature distribution and change rule in each area of the molten
pool. The results show that the maximum error between the temperature calculated by the fitting formula and the actual

temperature is 1.23% . The detection precision meets the demand of the field application, and temperature detection of molten
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pool is realized.
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Fig.1 Camera parameters
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Fig.2 The original image

Fig.3 The image after median filtering
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Fig.4 Calibration of temperature detection system
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Fig.5 Display screen of blackbody furnace
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Fig. 6 Data diagram of different temperatures in the blackbody furnace
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Table 1  The extracted image data and the corresponding calculation value

G B G/B In(G/B) 1/°C
24 19 1.2632 0.2336 1600
31 22 1.4091 0.3429 1700
43 27 1.5926 0.4654 1800
62 34 1.8235 0.6008 1900
89 44 2.0227 0.7044 2000
119 56 2.1250 0.7538 2100
173 78 2.2179 0.7966 2200
241 108 2.2315 0.8027 2300
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Table 2 The fitting formula calculation value and the fitting point tempera-

ture error

c calculated actual error/  resolution/
temperature/°C temperature/C C %

24 19 1594.6 1600 5.4 0.34

31 22 1711.5 1700 11.5 0.68

43 27 1800.5 1800 0.5 0

62 34 1886.0 1900 14 0.74

89 44 2004.3 2000 4.3 0.22

119 56 2105.6 2100 5.6 0.27

173 78 2237.6 2200 37.6 1.71

241 108 2261.1 2300 38.9 1.70
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Table 3 The error between the fitting formula calculation value and the ac-

tual temperature

calculated actual resolution/

¢ B temperature/°C temperature/°C emor/C %
27 20 1670.3 1650 20.3 1.23
30 22 1680.5 1680 0.5 0
37 25 1751.6 1750 1.6 0.91
44 28 1792.3 1780 12.3 0.69
52 30 1850.8 1850 0.8 0
63 35 1876.2 1880 3.8 0.20
75 39 1935.5 1950 14.5 0.74
90 45 1986.4 1980 6.4 0.32
103 50 2036.9 2050 13.1 0.64
123 59 2061.2 2080 18.8 0.90
142 67 2135.8 2150 14.2 0. 66
192 88 2180.8 2180 0.8 0
208 94 2229 2250 21 0.93
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Fig.7 Contrast of the fitting data and the experimental data
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Fig. 8 Color diagram of laser pool
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Fig.9 Pseudo color map of laser pool
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Fig. 10 Color diagram of laser pool at 1700°C
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Fig. 11  Pseudo color map of laser pool at 1700°C

Fig. 12 Color diagram of laser pool at 2150°C
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Fig. 13 Pseudo color map of laser pool at 2150°C
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