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Analysis of the Vibration Modal of the Full-sized Medium Density Fiberboard

GUAN Cheng. ZHOU Lu-jing, ZHANG Hou-jiang"

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

Abstract: In order to nondestructively detect elastic modulus of the whole full-sized medium density fiber-
board by using vibration method, this paper studied the vibration characteristics of the fiberboard. To
solve modal parameters of the fiberboard in the condition of free vibration, the calculation modal analysis
and experimental modal analysis of the full-sized medium density fiberboards with three kinds of thickness
were conducted, respectively. The first three order modal vibration mode and frequency had also been
compared and analyzed. The results showed as follows:1) the full-sized medium density fiberboards with
three different thickness showed the same vibration modal form:both of the first and second order vibration
modes had the bending vibration along the length direction, while the third order vibration mode had the
bending vibration along the width direction; 2) the results of the frequency through calculated modal anal-
ysis and experimental modal analysis had a certain difference in frequency:the first order modal calculated
frequency was slightly lower than the test frequency, and the second and third order modal calculation fre-
quency was higher than their test frequency. There was a good correlation existing between calculated mo-
dal frequency and test modal frequency with the decision coefficient of 0. 981 6.

Key words: full-sized medium density fiberboard; vibration modal; calculated modal analysis; experimental

modal analysis
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Fig.1 Freefree beam first bending vibration
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Table 1  Specimen number and parameters
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MDF6 6 113 0.015 0.760 7
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Fig. 2 Full-sized MDF finite element model diagram
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Fig. 6 Experimental modal analysis system’s diagram of full-sized MDF
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Table 2 Full-sized MDF's the first order modal parameters

I H— A X 56 AR
ErR=2 PRI Jis/Hz MR/ Hz 28/ %
MDF6 Wi 7 1 &5 iy 2.43 2.45 0.8
MDF12 ¥ B J5 17 25 fih 4.79 4.99 4.0
MDF20  ¥F & & J7 1] 25 il 6.38 7.00 8.9
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Table 3 Full-sized MDF's the second order modal parameters

WA i1y ) g ikl
%5 I h B 2 W /Hz  BR/Hz  28/%
MDF6 ¥ B 1) 25 il 8.26 7.71 7.1
MDF12 5 5 10 25 il 15.53 14. 90 4.2
MDF20 5 B Jy 17 25 fih 20. 66 19. 60 5.4
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Table 4 Full-sized MDF's the third order modal parameters

i1 5= A % A
%' PRI Mg /Hz W% /Hz 2/ %
MDF6 5% B J7 [n) 25 iif 22. 64 18.2 24.4
MDF12 ¥ 58 B 7 16 25 i 40. 31 30.8 30.9
MDF20 % 55 i 77 1 25 il 52.43 41.2 21. 4
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Fig. 10 Relationship between calculated modal frequency and
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experimental modal frequency
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