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Influence of Crack on Vibration Properties of Wood

ZHONG Min-liang, QIN Li-1i, LIU Zhen-bo"

(Key Laboratory of Bio-based Material Science and Technology of National Ministry of Education ,

Northeast Forestry University s Harbin, Heilongjiang 150040, China)

Abstract: A fast Fourier transform (FFT) analyzer was used to conduct testing modal analysis on the pop-
lar specimens with natural defects to obtain six order resonance frequencies and imaginary frequency figures
of every tapping point and the first modal shape. Through the analyses of the imaginary frequency figures,
resonance frequencies and the first modal shapes, it was found that compared with specimens with no
cracks, those with cracks showed smaller resonance frequency. The imaginary frequency figures of the wood
without cracks showed only one peak at every resonance frequencies,and the imaginary frequency figures
showed good smooth. But for the wood without crack, the imaginary frequency figures of point located on
the crack showed two peaks at fourth,fifth and sixth resonance frequency. On the contrary, points not loca-
ted on crack showed only one peak at any resonance frequency. The research demonstrated that it was pos-
sible to detect crack of wood through resonance frequency and modal shape. And the position of the crack
could be located through the changes of peaks on imaginary frequency figures of every tapping point at res-
onance frequencies.
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Table 1  Size of specimens
A K /cm & & /mm JE B /mm Fiht/g HHE (kg » m™3) HELRRE/ Y
A Y-1 101 37.57 37. 26 594 420.1 1.98
Y-2 100 38.09 37.42 624 438.7
Y-3 98 37.89 37.59 611 437.7
B Y-4 100 38. 26 36.98 626 442. 4 1.25
Y-5 100 37. 88 37.78 615 429.7
Y-6 101 37. 60 37.50 627 439.8
C Y-7 100 41. 82 37.23 705 452. 8 2.00
Y-8 101 38. 74 37.98 648 436.1
Y-9 101 37.47 37.25 644 456. 8

1P, Y-2.Y-3. Y4 WS HA OO 2 1
L LU L R IO 200 5 JEE i R I JE W] B L. 35
W S A 3 AR B S R U R 2. 0004
FT I T DA HE R 5 728 S X A 2 R R ) 52

2 AR 1 T 2R B B0 37 B R T AR

CTEn AR 303 AR (89 B9 A DR A 6+ 11 O 28 5 B 4
295 1 mm . JF R EE HT B RGN B L I 2R 2 TR A
WA 097 35 DN CRk R 4 A TR B2 B A IR SRR )
AT 209 1 B 0 TT 228 9 TR B2 ok R A 1 T 24 4 7
B B8 Y-1.Y-2.Y-3.Y-4 BSEW AL

& Y-1 —_—— e =
[ T .
% el e =
R TR " = E

B 1

Y1.Y-2.Y-3.Y 4 B4

Fig. 1 Tangential section of Y-1,Y-2,Y-3 and Y-4
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Table 2 Specimens defects and sizes
T ks
i
(A S W) T FH/cm? MR/ em? (ATHE EY) K/ em; W /mm
Y-1 1-2;19-21 2.5452.54 5.08 — —
Y-2 19-22 10. 61 10.61 1-9 25;15
Y-3 3-5;39-43 3.27;9.28 12.55 20-32 31;5
Y-4 14-17 11. 33 11.33 3-17 36;3
Y-5 8-103;39-41 3.7935.67 9.46 — —
Y-6 3-5336-40 1.53;14. 44 15.97
Y-7 22-23 3. 14 3.14 — —
Y-8 21-22 3.14 3. 14 — —
Y-9 — — — — —
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Fig. 2 Schematic of the experimental apparatus
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Fig. 3 Image of imaginary part of specimens (point 30 on Y-1) without cracks
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Fig. 4 First-order modal of specimens without defects
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Table 3 First six resonance frequencies of specimens

AN BRI/ He
A
1 Iz I3 S VE S
Y-1 156. 25 462.5 828.125 1 350 1 890 2 453
Y-2 146. 875 453.125 781. 25 1 306. 25 1778 2 387.5
Y-3 131. 25 440. 625 775 1309 1778 2 421
Y-4 143.75 406. 25 812.5 1209 1731 2 350
Y-5 157.5 437.5 830 1295 1 835 2 450
Y-6 147.5 427.5 797.5 1 255 1 805 2 410
Y-7 162.5 437.5 812.5 1272 1 831 2 441
Y-8 150 387.5 725 1187.5 1709 2 250
Y-9 159. 375 396. 875 703.125 1172 1734 2 359
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Fig.5 First-order modal of specimens without cracks
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Fig. 6 First-order modal of specimens with cracks
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Fig. 7 Image of imaginary part of point 24 on Y-1(knot)
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Fig. 8 Image of imaginary part of point 17 on Y-4 without cracks
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Fig. 9 Image of imaginary part of point 3 on Y-4 with cracks
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