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Modeling hygrothermal recovery of wood in rela4on with locked-in strains during tree life

Where do locked-in strains come from ? The results are not consistent with the growth stress profile wich is uselly proposed. In T direcLon, we expect the older wood (near the pith) to be under tension! SeparaLng HTR from reversible deformaLon 
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  Cell matura4on process • last step of the genesis of a wood cell • increase of rigidity • tendancy to shrink along the fibre and expand transversally • deformaLons are prevented by previously formed layers 2. Loading history during tree life > longitudinal tension and tangen4al compression … • formaLon of layers : redistribuLon of tangenLal stresses • successive disposiLon of concentric layers • growth stress depends on radial posiLon g inversion of stress (T: compression near the bark, tension near the pith)> pre-stress level of the wood in the tree depends on the direc4on and the age of wood How to release locked-in strains? wood involves a complex set of deforma4on processes : g reversible deformaLon g standard thermal expansion g shrinkage due to a decrease of moisture content when temperature increases g irreversible deformaLon (+0,5% to 1% in T direcLon)g viscoelasLc recovery of growth stains generated aXer maturaLon g "true" HTR of maturaLon strain -and R direcLon in the literature :Experimental study Specimen : Hinoki (Chamaecyparis obtusa)gTMA with compression a`achement, g slight iniLal compression stress (equivalent to 5g) g sample immersed into water; temperature is increased to 90∼95°C during 2 hours, then specimen is cooled down g dimensions of the sample are recorded with an accuracy of 0,01 μm.

  stressed model : x i ≠ 0 for t=0 Work in progress : -CalculaLon of the strain in each viscous branch -SimulaLon of a thermal treatment to simulate HTR This work on HTR is the subject of an applicaLon for a DAIKO FondaLon fellowship and a JSPS/CNRS fellowship for a scienLfic mission at Nagoya University in 2016. Radial HTR against tangen3al HTR from literature T > Tg Radial and tangen3al HTR condi3ons from literature Experimental device for HTR Evolu3on of tangen3al deforma3on against 3me Evolu3on of tangen3al deforma3on against temperature : total strain, thermal reversible strain, corrected irreversible part Corrected HTR strain in R, T and L direc3on, for 3 radial posi3ons Growth stress profile for old and recent wood : inversion of stress with the age of wood Different steps to simulate the mechanical loading of wood during tree life Recent wood Old wood ln (τ k ) d ln (τ 1 ) δ E k (τ k )