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Non-contact Measurement of Wood-based Panel Thickness by Laser

7ZU Han-song, ZHANG Hou-jiang" , HE Chang-yong, ZHOU Lu-jing

(School of Technology »Beijing Forestry University , Beijing 100083 ,China)

Abstract ; Thickness is one of the most important parameters of wood-based panels. With the rapid develop-
ment of wood-based panel industry, higher requirements are needed for the measurement precision and de-
tection methods. In this paper, two laser sensors (up and down the panel) were adopted to carry out dy-
namic and static non-contact thickness measurement. The calibration method for the distance of two lasers
was proposed. It was proved that when the panel was static, minor errors of the measurement was ob-
served with actual values of thickness, with the mobile state of the panel, real-time measurement could be
achieved, indicating that non-contact measurement of wood-based panel thickness was completely feasible.
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Fig. 1 Wood-based panel thickness measurement
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Fig. 2 The principle diagram of the calibration
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Fig. 3 Test unit composition block diagram
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Fig. 4 Test equipment Pictures
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Table 1 Laser sensors specifications

5 HL-G112-A-C5
R s BE 120 mm
0 Rl 60 mm
i B 8 pm
e H AR 11.5 mm
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Table 2 Two sensor spacing block gauge calibration

results with different dimensions mm
h=s R SR ] PR
1 3.68 205.779
2 4.95 205. 780
3 7.97 205,778
4 12. 14 205. 783
5 19. 87 205.778
6 25.01 205. 784
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Table 3 Comparison of the laser measurements of wood-based panels thickness with the actual value
N SR ) e JEE JELJEE A 2 X iR 2 _ N SR ) 5 JELJE i 22 X i 25
bk S BRAE W J5E i JE D AH JDH: Wbt 2k S bR A N+ JEE i 5 i AH JOBE
/mm /mm /mm /% /mm /mm /mm /%
MDF 3.751 3.835 0. 084 2.240 MDF 12.174 12.179 0. 005 0.038
MDF 3.763 3.867 0. 104 2.770 MDF 12.150 12.173 0.023 0.191
MDF 3.812 3.900 0. 088 2.320 MDF 12.214 12. 256 0.042 0. 345
MDF 3.824 3. 867 0.043 1.136 MDF 12.212 12.276 0. 064 0.522
MDF 3.813 3. 869 0. 056 1.467 MDF 12.134 12. 049 0.085 0.699
PW 4.975 4. 986 0.011 0.222 MDF 19.978 19. 955 0.023 0.115
PW 5.015 5.011 0. 004 0.076 MDF 19. 980 19. 897 0.083 0.416
PW 4.957 4.995 0.038 0.768 MDF 19. 920 19. 883 0.037 0.184
PW 5.142 5.037 0.105 2.038 MDF 19.910 19. 927 0.017 0. 086
PW 5.015 5.071 0.056 1.109 MDF 19. 892 19. 885 0.007 0.035
MDF 8. 112 8.134 0.022 0. 268 PB 25.061 25.022 0.039 0.155
MDF 8. 144 8.162 0.018 0.218 PB 25.052 25.043 0. 009 0.037
MDF 8.134 8.138 0. 004 0.043 PB 24.954 24. 856 0.098 0.393
MDF 8.122 8.139 0.017 0.213 PB 25.055 25.036 0.019 0.076
MDF 8.162 8.108 0.054 0.656 PB 25.033 24.996 0.037 0. 149
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Table 4 Laser measurement of wood-based panel thickness deviation on 95% confidence level
AN /n JEE E i 2 T 1 2 . K % K B A X ) P A X )
- ¥ H/mm /S /a D T PR B BE A 2%/ mm I B 199 52 BE i 22 / mm
30 0.043 0.032 0. 05 1. 645 0.033 0.053
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Fig. 8 Different kinds of wood-based panel thickness

deviation comparison
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Fig. 9 The two sensor signal dynamic signal and the thickness value of sheet movement(Tested piece:20 mm thick MDF)
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