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Acoustic Emission Damage Model of Zelkova schneideriana Transverse Grain

Compression Three-Point Bending

YANG Zhou-ling' ,HUANG Chang-lin' , WANG Ming-hua' , DING Rui' ,DENG Ting-ting' , LI Ming'"*"
(1. College of Machinery and Transportation s Southwest Forestry University s Kunming 650224 ,Yunnan ,China ;
2.School of Electrical Engineering ,Anhui Polytechnic University ,Wuhu 241000, Anhui ,China)

Abstract: In order to explore the damage evolution process of wood brittle fractures under transverse grain
compression,a constitutive model of wood damage variables was constructed based on acoustic emission
(AE) events. First of all,the interior of the wood was equivalent to several unrelated compressed wood fi-
bers,and each transverse compressed wood fiber could be equivalent to a compressed microspring. Then,
based on probabilistic thinking,the force analysis was conducted on the neutral layer of the microspring,
from which it was assumed that the ultimate strain of the microspring under the transverse grain obeyed a
random variable of a certain distribution function. Through the analysis, the distribution function that ulti-
mate strain of the micro spring obeyed and the damage evolution process of Zelkova schneideriana under
the transverse grain,as well as the relationship between the cumulative AE ringing count strain curve-the
damage variable were obtained. Finally, the normalized cumulative AE ringing count-strain curve was ob-
tained through the three-point bending AE test of Z. schneideriana specimen,and the required parameters
were fitted by Gaussian curve,then the ultimate strain distribution law and the expression of damage evo-
lution equation of micro spring were obtained,and the AE damage model of three-point bending compres-

sion was established. The research results showed that the cumulative AE count corresponded to the micro-
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scopic damage process of Z. schneideriana under compression, and the damage evolution mathematical

model derived from the AE test data could well reflect the damage evolution characteristics of the Z.

schneideriana under the transverse grain compression.

Key words: AE technology; three-point bending; Gaussian curve fitting; mathematical modeling; damage

model
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Fig. 1 Three-point bending AE test program
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Fig. 2 Schematic diagram of wood model
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Fig. 3 Spring model of effective force part
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Fig. 4 Stress model of wood micro unit
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Fig. 5 Time domain waveform of AE signal of

Zelkova schneideriana fracture
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Fig. 6 Relationship between transverse compression load and AE parameters of Z. schneideriana specimen
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