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Abstract Due to the difficulties of judgments in magnesium and its alloys™ ignition points and problems of measured
time is confirmed and the corresponding temperature is just the ignition point. A fiber optic spectrometer is used to

temperature field distribution influenced by thermocouples, short lifespan and inconvenient miniaturization, a new

i .
kind of colorimetric temperature test device is designed. The basic structure and test principle of this device are
introduced. According to the inflection point of changes in two channels of received optical radiation, the burning

laser

test the spectra before and after combustion, which provide a reference for choosing system s wavelength and
OCIS codes

bandwidth, and temperature correction is performed with calculating the ratio of emissivity. A temperature of
respectively

blackbody furnace is used to do static calibration for the colorimetric test device to decide the systematic wavelength
Key words
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The colorimetric temperature test device and infrared thermometer are used to do ignition test
=]

and bandwidth. Finally, a CO, laser is employed as the heat source to ignite pure magnesium and magnesium alloy
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The results
test show that the relative error of pure magnesium and magnesium alloy AZ91D are 1. 43% and 1. 08% ,
[~

optical devices; pure magnesium; magnesium alloys; colorimetric temperature test; ignition point; CO,
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Fig. 1 Functional block diagram of colorimetric temperature test device
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Fig. 2 Spectrum before igniting pure magnesium
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Fig. 3 Spectrum when igniting pure magnesium
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Fig. 4 Block diagram of static calibration of colorimetric temperature test device
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Fig. 5 Functional block diagram of ignition test for pure magnesium and magnesium alloy
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Table 1 Test result of pure magnesium’s ignition point
CH1 /mV CH1 /C CH2 /V CH3 /V R(T) Te/C T/C e /%
10. 75 608. 6 2.46 2.36 0. 29 653. 2 617.3 1.43

IR 1 Al M5 RN R R G 28 R ST R B IE IS AR XTI 22 e T 1. 4304,
1.3 FAEMRNKERRSN
P MR e FH M BE S 0 AZ9ID, LR sy AL R Zn B 43053 30 9. 500 0 1. 300, LR 43

112301-4



50,112301 MM SYBIZHRE www. opticsjournal. net

EEONBEITER . M5 M 00 i 2 0 b e s AR Al il 2k an AL 8 ks e CH3 D £ 41 I 38 A3 i i i
CH1 A1 CH2 43 51 5% 137 38 ¢ H I K 4 650 nm F1 850 nm {1 R4 . B 9 S CH1 2l 38 3 = 1 i 28 .

CH1 P 4
CH2 |y e

CH3 [y

- Y S R S R U S SR
4.9245 6.8445 8.7645 10.6845 12.6045 6.8775 7.2615 7.6455 8.0295 8.4135
Time /s Time /s
8 BEG 4 AZOTD R &t = B b i ¢ 9 CHI ja i I8 U8 5 i 908 K
Fig. 8 Three output curves of magnesium Fig. 9 Waveform of CH1 channel after
alloy AZ91D ignition test lowpass filtering
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Table 2 Test result of magnesium alloy AZ91D ignition point

CH1 /V CH1 /C CH1 /V CH2 /V RCD Te/C T/C e /%
673.8 92. 25 2.37 1. 69 0.252 726.9 681.1 1. 08
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