UNIVERSITA
DEGLI STUDI

FIRENZE

FLORE
Repository istituzionale dell'Universita degli Studi
di Firenze

Micromechanical characterisation of compression wood

Questa ¢ la Versione finale referata (Post print/Accepted manuscript) della seguente pubblicazione:

Original Citation:

Micromechanical characterisation of compression wood / M.Fioravanti; N.Sodini. - STAMPA. - (2004), pp.
29-34. (Intervento presentato al convegno Third International Conference of ESWM tenutosi a Villa Real
nel Settembre 2004).

Availability:
This version is available at: 2158/349845 since:

Terms of use:
Open Access

La pubblicazione & resa disponibile sotto le norme e i termini della licenza di deposito, secondo quanto
stabilito dalla Policy per I'accesso aperto dell'Universita degli Studi di Firenze
(https://www.sba.unifi.it/upload/policy-0a-2016-1.pdf)

Publisher copyright claim:

(Article begins on next page)

20 April 2024



4

QUYL 1$9) 9ISU] Y}
J0 sdwe[o oy ur SujoOy ISy MO[[B 0] JOpIo Ul uisal Axods Ul Pappaquie a1om susuioads ayj Jo spus ylog

aueld 1L ur uresd oyy Suote ojdwes sy3 Sunino Aq wuw ¢ INoqe
JO UIpIM [BUIJ B 0} 201Pal U9q dAEY Suswioads 9d0os03191s 19pU[) "POOM [BULIOU 10 M) AQ AJUO 9Inj1Suod
pue poom )] 10 A[Ied ur pejeoo] sSuur enuue Jo suontod woy paredard ueaq aaey ‘(uonoarp [enusdue;)
3pm ww G1-0] pue (uonoanp urei) Suop ww Op-G¢ ‘(UONOANp [eIpRI) YOIy W '(-¢‘Q sedins |[ews
mes uoistoald e Suts -auejd Ty Suoje So] ayy Sumnds Aq paurejqo usaq sey ‘sniper o[ ay se Suoj se ‘adins
[erpes & o] [[ews ® wol Sunlejg "peol jo uonsanp o} [o[eied Apogyied pajusuio uteld oY) Ppim suswioads
ure1qo 03 1apJo ut ‘uoneredard sjduwes 03 pred usaq Sey 213 1BAID "M Y] SBM JIOAIS SB ‘POOM 3] JO INO[0D
oy} SeA YSIPPal PuB IMUIEP St 1By ‘ednyerolr] ur papiodar se ‘Fuiuunsse ‘poom 9yj JO MO[0d Y} 0} SUIPIOOdR
Pajos[as a19m M0 pue poom [euniou Jo sojdureg “ATey] woy Sunuod (vnproap xLw) yole] uedomy JO pue
‘uspomg wioyy urwod ‘(stysaajds snuig) suld $3095 Jo s3|duies-010tWw 1B3[d U0 pauniojiad uaaq JARY SISIL

‘SPOY}ouUl PUE S[BIIAIBIA T

*(213A3S ‘PIIW "°1) SISSB[D AJLIGASS
paystqeise ayi oy Suipioooe puans D Juneidosse Jo dARRIUS) B AQ Pamoj[o) ‘paispisuod Areurwrjard
u9aq aaey ‘voneredard ojdwes oo jnoge Aferdsdss ‘syoadse [eIIZ0[OPOYIPN POOM [BULIOU JO JBY}
woij paje[os auss D 24nd Jo Inoraeyaq [eolueydsu dU3 JulsiI)oeIeyD JO 1By} U] SBY ApMS Siy} Jo Wiy

‘POOM [EULLIOU JO 3UO 3y} 0} d1eduiod
se MO JO INOIABYIQ [EOIUBYOAW JUSIRYIP € AQ PR1ussaidal ST SI0URIQJJIP [BOIUOIBUR 3S3Y) JO 20Uanbasuod v

“(seuo pliw pue
9JBIOPOW UBYJ} YSIPPAI PUB IIEP 9q PINOYS A\ D) SI9AS) 2ISAIS 0] PIIW WOL ‘S[9AS] AJISUSIUL TUSIQLIP 231U}
Ul ISBa} 18 ‘AJISUSIUL INO[0O S)I 0} SUIPIOdOE ‘PIPIAID 9q UBD A\ JBY PIISaye OS[e dAeYy [¢] SIIpnIs juadey

([1] 210w 10 o Gfr
03y dn( poom [euutou ur weyy 1a3xe] apmb st (v JIA) 2[Sue [Lqijomoiu IS 19Ke] Ul 19A02I0JA “€S pue Q) asay) Jo
om} KJuo (£ pue g “Ig) sIake] 221yl a3 JO pedjsul ‘SUIMOUS POOM [BULIOU JO Jelf) WO JUI9JJIp A[paxreul st
MO JO [[eMm AIBpUO0D9S BUj [9AS] [BINJONISEIN T8 SBIISYM ‘S[[9D U29M]3q Saords Ie[nj[a01aqul Jo souasald pim
adeys punoi e jussaid sproyoer) [9A3] JI1d0OSOISIW 18 D) JO [801dA) PIISPISUOD QIB $2IMJEI] [BOIWOIRUR SWOS

'sjonpoid poom e JO Seale JAISULIXUI Juasald usym 109)3p se
passejo s 31 a10ja12y) ‘suonestjdde Sursseooid 10 uoRONISUCS 10) 9]qeLIsap jou dre sanusdold sit Jo swios pue
‘POOM [BULIOU WO ABM JUIIBIJID UL SOABUIQ A\D) SIMONNS JUSISHIP S1 JO asnedag -ado[s uo Suimois sson
Jo 1ed 1oMO[ 3y} UL pue SW2)S PAXOOLO UL ‘SpuIM Fuoxs 0] pasodxa $99.1 JO 9PIS PIBMII] S UO ‘SwRIs Juruea]
JO OPISIOpUN Y} UO PIULIO) SI JBY) POOM S, POOMIJOS 2qLIOSIP 0} pasn St (D) POOM uoissardwod ws) ay ],

NOLLONAO™LINI ‘T

S1US2A]AS SHULY ‘DIPIISP XIADT ‘DJSUY JLAQIJOAIIPY ‘SIUDYIIUI-0ITU ‘DOOM UOTSSDUAUO)) © Spiom 4o

MDD JO SOSSEB[D AJLIOADS oY} Jo pue 2oudsaid oy Surseoslof 03 mojod

UOPOOM DY} JO SSOUDALIIOLO 9OIBIS O} PUB “V I WOIL A JO yiSuons 9[1sud) Jo 0oudpuodop oy umoys dAeY S)OSIY
"V N 95e10A€ 0y SuLmSeoWw 10§ puB ‘M) JO

K3LI0A2s 21 pue 90udsdd 9U} SSISSE 0} 19PIO0 UI [9AD] [EOILIOJRUR JE PIIPIYS UDSQ dABY SUdWIads o Jo suoiiod [enpisal
Oy} $189] [BOIUBLOIWI-OIOIW IO Y "POOM d1B[ Pue A[Ied j0q wioy Kjojeredds pojoenxo uoaq daey “sTul y1moid oy uigim
9ey) poom [euuou 10 AAD Jo uomiod Ajuo ururejuod sojdures-orsiu uo pourropad a1om s13], ‘poom uoissadwo)
0 INOLARYRq [BOTURYDAW 23 SuISLIdlORIRYD JO WIE Y] iim N0 PaLLed APrys e Jo s)nsai oyi parodar are 1oded siyp uj

PeHSqY

djpiy -20ua.10],] fo Qusianiu) - JVISIA
1UIPOS DJOJIN NUDADAOL] O24DJA]

PooAq uoissarduwio)) JO UOIIBZIIANIRIRY ) [BITUBY IS MW-0IIIJA]

VT




LT

2q pInoys m Jo sessefo L111aaas saygiy oy ‘[¢] (1] 2ouasejal 0y FUIpI0OdY “SUIWIOAdS JWOS U0 nogww_wa
OS]B U99( JABY| SJUSLUIAINSBAW OLISWLIO[0D ‘AJISUSIUT INOJOD PUB A US9MI2G UOTR[21 3Y} SSISSE 0) 19PI0 U]

"So7AUDS UB2MIBG | N JO S2IDA Emkm%.ﬂ Suimoys suon2as [UIpvy ¢ 24N

YISu2.41S 2]1SU1 UO YAV JO 19f7T < f 24181

50°0 S¥O'C KO0 SEC'0 €0'0 SZTO0 TO'0 SLO'0 LO'0 S00°0 0 o
—" \
7 T .
: i _ 2l ﬂ \ 08
—  — b
: ’ 004
” , WA oy
“ = M \\ o
et GEVAN MO — 7 seb
POOM [BULION — 00z
WSLYN MO - - \/ |
T HMM«&Z M2 T g wyy MMM

(4 811) %0 I19A0 paY[NSal St Y13ua1)S Ul JUSWIIOAP Y]
S ueyy 1051v] St VN uaym pue ([] ‘(€] soouaiagal yim 25uBpI0ddE. Ul) %05 01 dn 9sBa103p Y1SuUsns 9[1sus)
wo anjea ayj ¢ mm.. ¢ UGOMIAQ YA 10, 'POOM [BULIOU UL UBY) JOMO[ %8€-%E € INOQR san[ea Sunjealq F.:so:m
ARY L/ 7- Mmo_‘:om Suiduer v Yim sopduieg "sasea1oap ypSuans uswoads ay) ‘SIsBaIoUl VN SY "POOM
EF:on_,._ b80835 01 E:.Ea pajnsal ate sanjea 9 pue ‘o(dures sy Jo y13usns 3[ISUA] Y Yonuwr 0 selq «.MQ@
oL1-001 VAN J0 ww&m\w 19MO7] "2INjEaJ [BOIWOEUR SIU) WIOL] INOIABYS] EoEﬁM»E S D mm uo:omMNuo MM

5 P ¢ LI0 9y} JO 3Juluo
oy paoudplAd AEd[d sey ‘YA JO uonourny ur yiSuons S[isusl JO 1osejep [eulSLIO Iy J S
¢ } pue ssoeds IB[n[[ed

A ur peplooal usaq aAey ISuans Jo sonfea Y3Iy Jnq ‘PUNOJ 219M SIQIABD Y

s ENEum. vo mosz ® m%h MDD JO 20ouasaid 2y 0) paje]al SABM[E P2)|NSAI ST INO[0D IaxIep 2y auld $109§ uf
s '$sB[O AJLIASS MDD
Aue pue INO[0D IMIEp U2aMIaq ‘a10ads SIU} UI 1SBI] JB ‘UOLIBIDOSSE 9] [BOOAINDS SWAas I PUB ‘S[[em [[30 cw
SaljIARD 2y} 10 saoeds Iejn[[aorajul [eo1dA) 243 MOys Jou PIp suswioads  odIep,, Swos 108) U] "M D JO b_wcuoE.
u& .v:m souasaxd oy Sunorpaid 10 2injes] 9IULYSP B JUSsaIdal JOU SI0P POOM I} JO INOJOD  JOMIep,, dy}
yoIe ul JBYl UMoys o>mm_ m.ao:m?_omno 989y ], "2In[re} Ioye susuioads a1y Jo red [enpisal SU) UO N0 PILLIRD
oM mcgmiommo QoﬁEoﬁ:mpnooB uorssaidwos jo moiaeyeq snojewoue jusredde suy uredxe 03 19pI0 uf

“Sutd auups ay1 [0 Uo1.L0d POOM 2]D] Y] UIYTIA 1) PUD 5
[DULIOU UPDNDG UOSTIDAWO0D J0 2]dwnXa up pup §1fa] 2y} U0) YOO Ul Sadups poom 2iv] o sanipa YIZua.ug § d4nsl.]

S0'0 GY0'0 YO0 SEO'0 €0'0 SZO'0 ZO'0 SO0 LOD SO0 O

e
uies . 0 .
\ .z 0z f g >
. P o ‘ or
: e 09 09
. i 08 i o8
. B [ o0
N ~\\V A oz 0Z4

—t T ! DOOM JEULON - - 09%

[ad MO— Zywin

“(Bun oy vy woryisod pue ‘yud sy) woiy soquinu
Wes MO Pue [euriou usamyaq 9s0[o apnb us)jo s1om
(¢'3Y) umoys aaey eyep [eswadxo Jo sisAjeue Arenuos aq1 up
M POOM u0IssaIdwod pue [BULIOU Usemiaq YiSusns SlISU2} ULId) LIOYS Ul 30UBIYIp JuedyuSIS
Ul VAN 1951e] oyl 01 pue ‘D 0} paquose Ajreuuou ore ey senuadosd oy} 03 FuIpiodoy

poom uoissaaduiory 7¢

Suu ‘a10ads Aq snosuagowoy 219y 219m sojduwes) saydi
aamdnai jo sanfea jeyy ‘yore| ut Ajjeroadss ¢
paroadxs a1
e ‘rejnonted

‘Poom are] woy ‘BuLl ymold
1edWiod 9y} SNooy 03 PapIoap
4 3y p1yy ouo 03 dn sonpar Aew yorym ‘poom 2] pue
‘Ayisusp jo sousnpyur oyy paynsar sey juepodwr A1oa os|y

o UM ‘pautelqo susuoads 0) poom [eusiou pue py0) U29M13q SISA[BUE SAlTR
U99q SeY 31 “synsar asay Jo aseq ayy uQ) "Yiusys [eu
Alea usamiaq seouarayIp ay) Aq possadxe a1y

YiBUBLS 3)1sUd] 1O AISUBp poom puv uouR-ip UILLS J0 ouanifuy 7 2.unS1,y

SE00 €00 G200 20'0  §L0'0 100 soo'c 0

S0'0 SY0'0 K00 SE'D €0°0 SZ0'0 20'0 GLO'0 100 5000 0
R uens

— 0 .

, . . , Lurexs, . o
S S NS A I m .ﬁcm

: - - or I
L &hf‘f S |

-+ 0oL
- ozL
-+ 0vL
ureib Bujdos - - 09

— 08t
ureib ybiens ExTT 8
—+ 002

poom aje) - -

POOM A1E8 ——
iy ML

"PEO] JO UONDLP Sty 03 [3][ered 2UO By} WOy A0 UOHIALIP uresd 343 se (%06
Apueoymuds yusns a[isuay jo senfea 7 By ur smoys sy -suowrroads oy JO 1noiaey
S31qeLIRA 3534 JO 193439 3y} JO SpnyuSew 2y SSISSE 0} 10pIO UL N0 PILLIED UIDQ SABY POOM [BULIOU UO S$)S3}
Areutunrjaid ‘pasoddns sem SS3UNS pue ySuans yjoq uo Aysusp pue UONO3IIP ureld o sousnjjur Juons e sy

Burd ayj upynm uoyisod puv UOUI2Ap UIDAS JO S103[f3 [°€

SIMSY ¢

noQe) sasearsap
3q [edIuBYyOSW Iy} uo

“INoj[0d
s.odwes ay; jo juswemseaw 3A199[qo ue 107 ‘(JeuonewIe)U] J0[0ORIE(] USBIJOIIN "pour) 193euiio[oooyoyd
-onoads ® jo sueow £q pautioped osje arom ‘soeds nojoo #*9 8 4T IO 9y ul sjuswainseswt
OLGIWLIOI00 WS "V I 3Inseawr 03 pue saoeds Te[n[[90-193ul “splsyoen papunol Jo oousseid oy ssesse
0} 19p10 UL SpBUI J1aM SUOHOS d1dOOSOIOUI [BIPEI PUE SSOLD 2WOS “A)SUAIUI JO [8A3] JUBAS[RI S puE MO
Jo souasaid [ea ot AJusa 0) sopio wI adoosoromu [eonydo ue yim PoUTIeX3 219m So[dures $159) d[ISus} Ioyy

"%S9 PUE D507 01 PUORIpuod

1ase] & pue N 0¢ jo Ayoedes
® JO S]SISUOD 901A3D 189} 9y,

S1om suswvads ayy 3unse) srojeqg ‘Suunsesw JUSWaoe[dSIp 10) ISJOWIOSUI}XD
PEO] wnwiixew e Suiaey ‘Wwaishs Oy e yim popiaod ‘ouryoew 393 oisu)

“uolp.da.d sa1duws fo sasoyy | a.nS, o]




3¢

67 *[¢] mopjak o1 ayy pax o3 Ausuadoad
In0[0d suesW g, PUE B, JO sonfea y3iy e 1yTuq st 190[qo oy yey; sueows T Jo onfeA danisod ySiy uy -(an[q =q usoss =e) oApedou
10 (m0[[2K =q pue :pa1 =e) aanisod oq ued g, PUE B, JO SINJBA “(OB[q O} J9SO[D) INOJOD JABIEP BIIPUI T JO sonfeA aAneSoN |

-aanpaooid siyy Ajriduits 01 JopIo ut
£poq SUOURLASIXE oy} PIISPISUOd am STyl woly wedy "Adonosiue reaut{noal pue Adonosiue
IBOUIIAIND Y10q 9A'Y ABW POOM ‘ABm SIYL SWAISAS 259yl Sensuy[l 0} pasn 2q [[IM am3ig
‘wowioads € se ‘sured [[PWS 9qUDSIP 01 [ PUB £ “T ‘WIISAS 21BUIPIOOD UBISIHE)) SULIOPISUOD
A[puooag -uondelp - g 01 Jemompuadiad sixe- 4 pue sSuu pmoid [enuue 01 |o[ered
SIXE- g 0011 911 JO SIXE 0} [o[[eied UONIAIIP -7 :S9XE [BOLIPUIIAD B FULIOPISUOD ‘APSIL] "POOM 01
SUINSAS 2JRUIPIO0D TUSIYIP OM] PIUINSSE 9 POOM JO 21mdonis 01dooso1oBUI AU} AZAJBUE OF,

poom Jo 3o0ig -1 andig
_% "SIONPY IUIPIEN] ‘D31UDD] DJ2U 2 2}4D, [|2U 24003 [9p DIUPIIS D] DLIaUILI0]07) “1zzeled 01308 [¢]

u | "¥6-68 “€00T ST-ST KB WIOPO0IS-INM ST 7243] 42q1f pup
%N BNSSI] Y} UO SALYSUONDIIL UOHIUNY 2ANIINLS-POOM JO SOUDYIAWOOIY URWIYn 1 snery ‘Uefing oSu[ [¢]

z wﬂ\»\/ g % T18S-6¥S
=g | “0ASO L S0 X MaN S1aqIaproy uiiag Septo A -1e8undg 7 suadsouuds) ul pooy uoissaiduo)) w1 [€]

- 1+frm "8T1-6T1 “€00C

. Buwystang [RMoRId ‘s1spg [poiSojorg su pup Aipnd pooy ‘sipuuiuoisf 951020 pue pawreg ~y uyof [¢]

Ly-€y P10 moN S1oqiepieH uleg Fesp -1sSuudg

‘pooy p1os [ 4Bojouysa | pup 23ua108 pooy Jo sapdioutid 12 10.'Y PIGIA ‘UURW]OY ' Zuer] [1]
7 LERTIENEIEM |

Y
Ty

: y 1
Kdonostue Jo sixe ue “(219A38 07 pJIw) AJISUSIUL SII YI1Mm IOU “YoIeT|

st 8 ey 9A105qQ “([1NIPISIUYNST )1 2inSL] Ul UONEINSYUOD S 398 UBD 9 “Apoq didonoyio ut sg ‘ooussaid $1 Yim Iou uonelar jueoyudis Aue mOys JOU PIP MO[Od D Patpms dwods ayp up -
[eouputik> € sE poom Apmis ued om ‘Kem SW(L Srens arow ‘Anypon ‘ore [enussuel s ’ T ssopduwres 0 aup jo sanpea pIusns oy SwutuLizlep
-[PIpRI pUE [BIPEI-[BUIPMIISUO] SYI ‘S20BJINS OM] I9YI0 YL ‘[eoupurAd AySnor nq ‘ouerd : Ul 90UdN[JUL }SALABIY Syl umoys sey ‘sojdwes omiw uo ey Iopwered oty @o::mu%m.ﬂ VAN -
© J0u s 20ENs [enuague) -[eurpn)iSUO] Sy ‘9102134 ], "SNOJUITOUIOY PRIGPISUOI ST [BLIOTEW . 'S}[NS1 1S3) UO UONJRUIIBIUOD PIOAE O} SWIS me.ﬁn 7L pue Ty yroq uoe Jumids £Kq nwEﬁ@o
oy “s159q0dAY SIY) SIPISE "RIMONNS [BUIANUL SIT 0} SuIpi0dor Anowiwks ousepd jo seuerd uoneredord uowioadg "SHMSal s jUSWIAINSESW JO[ © Jnb 1ooye pinod Iejourered suy wohvvﬁ,m:oo
seqnorpuadiad A[eninw 201yl WM [eudtew O1dOTIOYLI0 U PAISPISUOD S1 POOM ‘[EIOUIT U] ; 10U JI peO| jo uonosnp pue ureld s uounoads :wu?mp jwowudye syl Jo nmu%z.uw EoEm@ooE
wononponuy T -0IOIU U JSB9[ Je ‘90UBOLIUSIS 9y} drewal o juepodunl st 31 mela jo juiod [edrSojopoyewr woy -
{UMBID 3 UBD UOISN[OU0d urew SuImo[[of oty APrys SIyj JO 90UIPIAD [IUSWLIAAXS 31} WOL]
uoISN[IU0y

‘[opOW JEAUL[T1031 AU} UBY) ULIOJ JIBINIIE IO UL POOM 18311 31mpad0ad I 1Byl Papnjduod M L
PUE .( “7 *3UO UBISILIED) PUE UONIAIP - ¢ 01 Jemorpuadiad sixe- « pue sFul ymo13 [enuue o} [o[fered sixe-g ‘3on

2 Jo StXe 01 [o[esed UONJAIP -7 WASAS AYRUIPIOOD [eoLPUIAD B ‘SWAISAS SJBUIPIOOD JUIYIP Om] PIWNSSE o “S1XD Mojja4-anjq ur uorisod =q ‘S1xv Bw.?smwx% ur uonisod = !sixp yoojq
am “yIom sup uj Apoq didonoyuo eoupuriAd ® se pajean aq Aew poosm ‘snyj -oued 2iow are [enussuel -1y ul uonrsod oupupUn] =T 2|SUD [LUGHOONU [0 2UNSDIUL = I 2021 4] | JHOWANSDIW DLUBUILI0N0D) [ 21D ]
-[erpel pUE [BIPEI-JRUIPMISUO] JY1 SEAIAYM [EOLIPUIAD A[YSno1 SI 90BjmS [EHUSSURI-[EUIPTUISUO] 3yl ‘I9AIMOH :
“Anourwks onse}d jo ssuerd remorpusdisd A[ferunur 22:y) Sel POOM JBYI UO PIseq SI K109y} ONSB[? Poom 3],
Peasqy
8€ve 7891 6669 o8¢ S1R1 8MOLSI
. £€°9¢ yLL 8T°IL oV arel SMOLSL
1204g “sDUIdWD?) Jo KN1SU2AIUL) 2IDIS 81°¢ce SE'sT £0L olT 318l 6MOLT
wWSIUDQ.L ] pUD 24112211124y ‘SuLdauiduyg na1) fo a8ajj0) I : 8L1¢€ 69°C1 SSYL BT a8 TMOIS
! 9L'6T 6561 E1pL olT el SMOIS
[ PPV UOSIIN ' DIOSDI 7€ 1291 LIEL oLl ATl LMDIS
vTor £€°0¢ 17°89 oll 918l SMOLT I
poops o, panddy [ppey drdonosiuy [EIHPUL) Y], moqy q e 1 VAN ojdweg

VAN JO SON[BA JUBAS[SI Y} PUB D JO ANSUSIUL 3Y) USDMIS] JSIXS UOTIE[SLIOD OU JBY} PIOUSPIAD
9ARY [ 3[qe} ul papodal synsal ABm o3 g °,T, JO SUO IoMO] pue ,q,, .2, JO sanjea JoySuy £q pasLsioeleyo .




