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Mepianym

Zkomog NG Mupovoag ePEVVNTIKNG epyacioag Ntav 1 Siepevvien Twv duvatoTiTev
TUPUymyNg EMKOAANTG Katd unkog Evkeiag pe duktuiosdeic ovvdécels (finger-joints)
HE KOAEG 1O0TNTEC Yl KAGALWY TOV  avoyk®OV TG  EAMVIKNG  emuthomotiog.
Xpnowonombnke o’ autn TNV gpyucic pia véu HEB0SOC Tupuywyne ENKOAMTIG Suieiug
dpuog, oy omoia 10 EHAO LOPPOMOIEITUL KOL CLYKOALEITOL GUESHC HETG TNV KOPLX
TPicN KOPUGOV, [LE TOGOCTO WEPIEYOUEVNS VYpUGiag Mave amd To onueio wokopov. H
ugbodog auti) mov ypnowonoigital oty Evpdnn, dokipaletul yia npoT] Qopd oe
erdviky] Eukeio Spvog kat cuykpivetan pe T ovpPutiki pedodo, omov 1 Euheia
Katepydletal, a@ov mpmhta £xel Enpabel. MeketOnke, Katd ovvémeww, 1 Gvioyxn o€
Kapym (pétpo Opavone Kot pETPO EAUCTIKOTNIAS) TWV GUYKOAANUEVOV SOKII®V Kot
£QuppOGTNKAY d00 TOTOL SuKTLLOEWBMY GUVEEsEDY ne pikn dakTOAmy 4 kot 10 mm Kot
GUYKOAANTIKEG OvGieg mMOAVOVPEDGVIG EVOG GULGTUTIKOD YI0 T GLYKOAANGT yAwPOD
Evhov, Kat moivPvukikiy pntivy (PVA) katnyopiag D2 yia ™ cuppatiky cvykorinen.
Eniong, uekemOnke n enidpaon tov tpdmov @OpTIoNg TV SOKIIMV avaQOpIKd LE THY
kutebBuven twv dovtiwv g ovvdeong Ta amotehéopara £deilov 61t 1 pEBodog
ouyKOANONG YAwpoD EOAOL umopel va d@oEL IkavomomTika anoteAéopatd. Ta doki
nov cvykorknOnkay pe m pébodo vt (pnrivy moivovpeddvng) napovciacay avioyxn
oe Kapyn (M®) mov kvpavnke amd 61.2 £wg 76.4% oe GOYKPIOT HE TNV GVTOYN OE
Kapym Ttov cvpmayolg Shaov. Tlapopoieg orid yapnhotepeg TIUEG Tupovcicoay To
doki mov cuykorknOnkav pe v Enpry péBodo yio pikn dektoiwy 10mm.

AéCeic-khednd: duktvA0EdN obvdeon (finger-joint), dpug, GLYKOAANGY YAMPOL VA0V
(green gluing of wood), emkokinti| Euheia, avioy oe kapyn (MO, ME).
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Summary

The purpose of this work was to study the utilisation of small-dimension finger jointed
oak wood (Quercus conferta) for the manufacture of laminated wood. The new method
of green gluing is examined in Greek oak wood and compared with the conventional
method, where wood is utilized being in dry conditions. Particularly, it was examined the
bending strength (modulus of rupture and modulus of elasticity) of finger jointed
laboratory specimens that were glued across the grain. Two different finger lenghts (4
and 10mm) and two types of glue were used. In the case of the green gluing, a one-
component polyurethane glue was studied. In the conventional method, a polyvinyl-
acetate based glue (D2 type) for interior use was used. The effects of finger joint
orientation (vertical or horizontal) and loading direction (radial or tangential) were also
examined. Modulus of rupture (MOR) of the green glued specimens fluctuated from 61.2
up to 76.4% compared with that of control wood. It was finally concluded that bending
strength of the laminated wood using the green gluing method was satisfactory in respect
to the production requirements and especially for the production of laminated oak wood
for the furniture and joinery sector.

Key words: finger joint, oak wood, laminated wood, green gluing of wood, bending
strength (MOR, MOE).

Ewayoym

Ta 8Gon ot yoOpa pag katohapPavovy éxtaon mepimov 25 exart. otpeppdtwv. To
38.4% 1oV SucOV KUAITTETOL amd Kovoeopa £idn kat 10 61,6% and mhatdouiia. To mo
dudedopévo &idog eivar m Spug, N omoin KaTEyEl CLVOAIKY éktacn 7.575.490 otp.
(1060616 29,8% TG GUVOAIKNG EKTAONG T@V daGmV). AkorovBolv o€ éktaon Ta 6Gom
™mg yukemion kar Tpayeiog mevkng (mocootd 18.9%), Ta dGom G EAGTNG Kut NG
epuBpekdtne (mocootd 13,1%), kat ta ddon g o&ig (mocootd 8,7%). H emiow
amolapPavopevn mocdtnTa EHROV Ao To dGGT TG XDPAS VTOAEIMETAL GNUAVIIKG TG
kobapiig eTAGIOG TPOcAVENGTS TOVG Kat Kvpaivetal 6to 60,7%, ™ oTiypn mov oty
Evpdmn ta avticTolye Toc0oth sival peyordtepa, m.y. 70% om Bopew Evpann, 69%
otig howmés Evponaikég yopes kat 67% oty Avatohikiy Evponn (TMarnadoroviog K.a.
2001, Yn. lewpylag 2004).

H Bopmyaviky Evkeio amotehei 10 35% TOV GUVOAIKOD GTOAGUPAVOUEVOL SVAOV KOl
givar aodnté yopumhotepn g mocdTTAS TOV KowooEuhmv. To 65% 1S GLVOAIKTG
TUPUYWYAS TV EAAVIKGV 300GV UMOTEAODY Ta KaVoOEVAL. Ao GVTA TO PEYUADTEPO
1060610 (55% mepimov GE GYEGN ME TN GUVOMKY TOPaAy®Y] TV EAANVIKOV S0GOV)
amoTeEA0DY To KOLGOELAL TV TAUTLEUAAWY £10GV (Kuping dpvog kat odlag), evid 1o
Kovoeopa £idn arotehodv pikpotepo mocoato (10.4%). Ot mocdnteg Tov ShAOL OV
npoopiletat yiu mpion ivar TOAD HIKPEG Kot aoterovv To 15% mepimov Tov GUVOAIKOD
Mpparog (Maradomoviog 2005, IAE® 2001).

To entkoidnt6 EOAO0 AOY® TV TOAAMV TAEOVEKTIATOV TTOL SIUOETEL, YPNOIHOTOIETAL
EVPEMS OTIC MEPES Hac. H KOTAGKEDT TOV ORUUTEL TAEVPIKT 1] KOTG PIKOG GUYKOAATGN
TPIGTOTEUUYIWY PE S1@opovg Tpomovg. H Katd uiKkog 6LYKOAANGT TV TPIoTOTEUMY WY
(OLYKOAANGT TWV EYKAPGI®Y EMPAVELDY TOVG) OTITEL SWUOPeWST Twv Gkpwv Tovs. Ta
TPIGTOTEUGYICL UTOPOVV VO GUYKOANB0UY pe KADETES (butt joints), ho&ég (scarf joints) N



LOPPOTOMUEVES [LE DUKTUAOEIOEIS MPOECOYES (finger joints) em@AvelEs. Ol KUTG UNKOQ
GUVBEGELS ME SUKTLAOEIBEIS TPOEEOYES YPNOLLOTOOHVIAL MEPIGGOTEPO, AOY®D TMV
nheovekudtov mov Swbétovv. [1épa amd ™ pébodo, 1 emruynuévn cvykoiinern Tov
E0Aov e€aptartal Kupimg amd TOV TOMO TG GLYKOAANTIKNG 0VGiaG Kat TO £100G TOV VA0V
(Marra 1992). Zg kafe mepintwon, kpiowo poéro muilel 1 meEPIEXOUEVT] VYPUOCIX TOL
Evhov mov emnpedlel KuBOPIOTIKG TNV TOWOTNTA TOV SECUAOV KUl TPEMEL TAVIOTE VA EiVaL
oD KGT® ond 1o onpeio wokdpov, cuvibug petalld 6% war 16%, avaioya pe ™y
tehkn gpnon (Toovpng 1983, dikinmov 1986). Av Kat TOAAES epevvnTIKES Tpoonbeieg
&0V YIVEL T TEAELTAIC GOPAVTA £TN) HE GTOYXO TNV EMLTLYI] GLYKOAANOT «VYPOLY SOAO,
N mopaywyn emkoiintis Evieing ot Propmyavikn) KA{poka pE GLYKOAANGY YAwPOD
&bhov Bewpovvtay péyxpt mpétvog w¢ ‘avéiktn (Maviavng xar Kapaatepyiov 2007,
Mantanis 2007). [poceata o Elbez (2006) eknpocwravtag 1o kévipa Epevvag CTBA
kot LRBB ¢ lNoihiog ovekoivece v €vapln mpoypaupoTog yw Tn Asitovpyic
Bropunyavikig kAipakag mAoTknIg povadag (pilot plant) 6to Mropvto ue ypnuatodoton
20 emyeiphoemv EHROL NG ¥MPUS GLTAC. TTOXOC TOL TPOYPAUUATOS CLTOV Eival N
opBoroyIKOTEPN afomoinen g nopubulaoeug TEVKNG (Pinus maritime) NE TEXVOAOYIN
KOTG UNKOg GUYKOAANoNG YAwpod EDAOL pe SUKTLAOEIOEIS GUVOECELS VIO TNV TUpUywy
mpoiovimy TpocTIBENEVNS aEing.

T vt 1 pébodo n ouykorinom yivetar otav to 0RO eivar yAmpod, OmA. £xEl
nepiexOpevn vypasic mave and 30%. H ouykoiinon yiwpov EOAov umopei va
npaypoatonomOel pHe TavTOYpOVY EQUPpUOYY BeppoTNTUS ) YwPIc TV mapovsic avTiS.
TV TEPITTOOT OV EQUpROLETOL Ko BeproTTa EMLTahvVETUL 1) Slodikacion GKApLVOTS
MG GUYKOANTIKAG ovoiag. Ot GUYKOMANTIKEG OUGIEC TOU ¥PMGILOTOVVTAL Elval
ouvOeTIKEG pTivEG QQIVOANG - PECOPKIVOANG - @opuardetdng (PRF) kot pehopivng -
ovpiag - poppaideidng (MUF). Zmyv nepintwon cuykdrinong xhwpol Shiov ywpic my
€QUPUOYT BEPUOTNTAS, Ol GUYKOAMTIKES OVGIEC TOU YPTGILOTOLOVVTUL JapuKTNpilovTat
and pewwpévn Kwnukotnta ko taxein adénon tov poplakod peyéBovg Tovg Kutd TN
Sapkew g okAfpuvone. H yupnh KovmTuikOTNTO Kol 1 EMaKOA0LOn  younin
SWMEPUTOTNTO. TV GUYKOMNTIKOV auTOV ovolbv embpt DETIKA ©T GLYKOAANGN
Evheiug pe peydha mocootd vypuoiag (Strickler 1970, Throughton and Chow, 1980).

H ovuykdiinon yhiwpod Edhov jwpic v eQuppoyn Ogppotmrag umopel va
TPayLoTOmomOEl LE TN XPTOT CLYKOAANTIKGOV ove1av pe Pacn v morvovpediavn (PU),
.. TOAVOVPEBAVEG EVOS GLOTATIKOD. Ol GUYKOAANTIKESG UUTEG OLGIES EXOLV EMDEISEL
VYNA  avBEKTIKOTNTO KOl GvIOYY) OF, EPMUGHO KOl YPNOIHOTOOVVTNL OF OOMIKES
Kataokevég E0Aov (George et al. 2003, Richter and Schirle 2002, Radovic and Rothkopf
2003). H cvykokinon yiwpod EbAov pe cuvykorintik) ovcie molvouvpeddvng evog
GLGTATIKOD ¥PNGILOTOWANKE UE TOMD KOAG amoTehéopaTo OF KUTO PKOG GUVEEGELS
BuKTLAOEIBOVE popPTS o8 YAwpT] EvAsia eAGTNG Kal TevkNg (Verreault 1999, Lange et al.
2000, Maun and Cooper 1999). H diudikacic GKATPLVONG TNG CLUYKEKPIUEVIG PNTIVIG
EeKVA OTAV O LOOKDUVIKOG EOTEPUG avTIOpa pe To VeEPO eite 6TOV aépa, Eite pEoH GTO
&oho anmerevbepdvovtag CO; mov TPoKuAel AEPLoHA THE GLYKOAANTIKTG ovaiag.

Tkonog g mapodoug epyuciog Nrav N perém aflomoinons fuisiag Spudg pikpav
Swothoewv Y TNV mopaynyn emkolintic Evheiag pe ™ péBodo Tng cuykoriinong
rAopod Evhov. Edikotepa, peietnnke n avioy oe kauyn (pétpo Bpavong Kat pEtpo
EAIOTIKOTITOG) TG KOTO  HAKOG OUYKOMANUEVIG HE OMQOPETIKES OUKTLAOEWDELG
ocuvoéaelg (finger - joints) Euieiag dpuac.



Yika ko pebodor

o ™ diedaywyn TS epevvNTIKNG spyuciog ypnoponombnke Svieia dpuds (Quercus
conferta) and v opewn meproxn Aypaewv tov N. Kopditcag, mov tepuyiomke oe
npotd Stopns 5 x 3em kot pnkovg 40cm. Katd my nupaywyn tov apietodv eAnedn
UEPIUVE, (OTE TU GKPO AUTAV va eival amahdaypéve and polovug Kol GAie eloTTORT,
GUHOWVA LLE TIG amultiiaelg Tov tpotimov EN 385/2001.

INa ™ dnuovpyia tov dokipiov pe ™ péBodo g Guykoiinong yAwmpov Eiov, ota
EYKAPOWL GKPU TWV HE VYNAN LYpOGia TPIOCTAOV £YIVE SUUOPOMOT] OUKTVAOEIDMOV
EYKOTLMV UE TN YpToN 600 HOPOOY KOMTIKMV LE T¢ YepuKkTpioTika tov [iv. 1.

[Tiv. 1. XopaKTnploTikd SUKTUAOEOMVY EYKOTMV OV YPTCILOTOONKUY GTNV EpYUGia.
Table 1. Fingers configuration used in this work.

Xapaktnprotikd duktiimv Twpég — Values
Fingers configuration
Mrnkog - Length (1) (mm) 4 10
Brjpa - Pitch (p) (mm) 1,6 3.8
Iléyog kopveng - Tip (1) (mm) 0.4 0,16
['wvia - Angle (a”) 12,0 11,0

Katomy ta Slapopemévia apiotd TepayicTKay 610 HECO TOV HIKOLG TOVS, CTE VU
CYNHUTIGTOVV T 6V0 PEAT TNG dUKTLAOEWOVG cOvdeons. H mepieyopevn vypucia tov
dokpiwv Kopavinke katd péso 6po 6to 57,5% (evpog 45-75%). [Na ™ cvykéAinon tv
dpopewbEvT@V doKiimv ypnoiuomominke cuyKoAANTIKY ovcin moivoupeBivng evog
cvotatikov. H epuppoyy g ovaiug £yive 610 éva PELOG NG BUKTLAOELBOUS GUVOEGNG
Kot akorovdws epapuoctnke otabepr) mieon ya 60 min.

[N ™ dnuwovpyia twv cuykodinuévav dokimwy pe ) cvpPatikn pébodo mg Enpig
GLYKOAANGNG, N SuAeia dpLOG ENpAONKe Pe PUGIKO TPOTO, PEYPL 1) TEPIEYOUEVT] VYPUCIU
m¢ va otabeponombei ato 12% nepinmov. Katomy ota eyKapow axpe TV TPIGTAOV EYIVE
SIUOPPMGT  SUKTUAOEIBMV EYKOTMV, OTWS GV  TPONYOUUEVT] TEpInTMOT, Kol
EQUPUOGTNKE ouyKoAMNTIKY) ovoiae PVA  (polyvinyl acetate) wamyopiag D2 yo
ECWTEPIKOVG DPOVG (TEpreyopévig vypaciag EoAov < 18%, EN 204/2001). H epuppoym
TS CUYKOAANTIKNG 0UGIGG EYIVE UE TIVEAO OTO £V HEAOC TG SUKTUAOESOUE GUVIEDTS
Kol akohovbmg eupuoctnke atabepn wieon yia 10 min.

AKOAODONGE KAPATIGHOE TwV doKIimV Yo TNV £E00IMOT TG TEPIEYOREVTIS LYPAGING
T0Ug o0& cuvOnKes Beppokpaciag 20°C Kat GETIKNS vVypacicg aépa 65%, cuvBiKeg mov
aVTIOTOLYOUV GE VYpucia toopporiag tov ELAov mepinov 12%.

MeTd TOV KMUOTIONO TOVS TG GUYKOAANUEVH doKitw O1popemOnkay o TEAUKES
Slaotdoelg 2 X 2 X 36 cm Kal TPOGOIOPIGTIKE 1) OTUTIKT TOVG Kapym (uétpo Bpavong —
MO kat pétpo shactikotnrag — ME), cOppwva pe ta apdtona 1ISO 10983/1999 kar DIN
52186/1978. ' kabe pope) duxtvroeldobs GUVOESTS peAeTONKay 1 Emidpucn g
KUTEDOLVGTG POPTIOTG GE GYECT] [LE TOV TPOCUVATOAIGHO TV SUKTLAOEDMV EYKOTMV Kal
Ge OYECT PHE TOV TPOGUVUTOAIGHO TwV CLENTIKGOV dukTuiiov (Xy. 1). O mpocdiopiopnig
S avioxns o€ kapyn £ywe oe 15 dokipa yio kaBe yepopo (EN 385/2001). Emutiéov
Y oUYKPLOT), TPOCGOIOPIcHNKE 1 HVTOXT| GE OTUTIKT] KGuyN Kal oe doKifa oTa ool o
OLlpopPmONKE SuKTVAOESNG GUVOEDT (dokipu-papTupes). O mpoodopopods £ywve og 15



SOKil OF QOPTION EQUATOUEVIKY] MG TPOS TOLG aLENTIKODS dukTuiiovg kat ce 15
OOKiLI OE YOPTION UKTWVIKY) TPOG TOLG HVENTIKOVS dUKTUAIOVG. METE TV OAOKANpwAON
TOV SoKIHMV, amd Ta OO0 Gkpe ToV dokiiov Swpopedinkay Seiypota yo Tov
MPOGOIOPIGUO TG TUKVOTNTUS KAt TNG MEPIEXOHEVNS VYpasios. H péon mukvomta frav
0,76 g/em’ (tvmky omokhon: 0,05 g/em’) kon 1 péon nepiexdpevn vypacia 11,9%
(Tvmucn andxiion: 0,2%).

Doprion aktvikn / oplovrion daktuio DOoprion cpuatopevikn / opiloviion dakTuiol
Radially loading / horizontal fingers Tangentially loading / horizontal fingers

DOpTIoN UKTIVIKT / KUTAKOPUQOL SUKTUAOL DOPTIOT EQUATOPEVIKT) / KUTUKOPLYOL HAKTUAOL
Radially loading / vertical fingers Tangentially loading / vertical fingers

Zy. 1. [Ipocavatohopds duKTUAOEIDOVS GUVOESTS KUl KUTEVBUVGNS QOPTIONS OT
dokia.
Fig. 1. Orientation of finger joints and loading direction in glued specimens.

Anotehéopata

Ta amotedéopoto TV PETPNGEOV TNG GVIOXNS GE KOuymM y 10 pétpo Bpavong
napovctaovrar atov IMiv. 2 kar to Ly, 2

Onwg napatnpovpe and tov Iliv. 2 kar to Zy. 2, o1 cuvdecpohoyieg mpouciuouv
avTOYN OE Kuuqn] néTpo Bpavong (M@) mov kvpdavonke and 32,7 N/mm? 10 ghdyioTo,
péxpt 74,9 N/mm’ 10 P£YIGTO, TIHES TOV AVTIGTOOVV GF M0GOGTA TEPITOL 34% £0¢ Kal
76% oV PEGOL PETPOL BPEHENG TOV GUPTKYODE EHAOV (98 N/mm?).

Awmiot@vetal emmpoebeTa 6Tt 1 abENGN TOL PHKOVS SAKTOAOL GUVESTS oo 4mm
oe 10mm cvvendyston peyulbtepn avioyn kot abéEnon tov pétpov Opavone. H dapopd
Ntav ToAD peydhn (durhdowa) oty mEpiTTMOT YpNoNg TS TOAVPWVLAIKTS KOAAUG pe TV
Enpn HEDODO Kan PIKPOTEPY GTNV MEPINTMOT XPNGNS TS moAvoupedaviKig KOALUG UE TN
uébodo ovykoiinong yrwpov E0A0L (omd 7,2% oIV WEPITTMOTN TV dOKIWiwY Tov
popticTnkay optloviie 6€ UKTIVIKO TpocuvatoMopd duktuiimy péypt 21.4% yw v
TEPITTOOT TV doKIiwy TOV QOPTIOTNKAY KAOETU GE EQUNTOUEVIKO TPOGUVUTOMGHO
TOV SUKTUAIDV).



[Tiv. 2. Avtoy o& Kapym - METpo Opadong TOV Katd WiKog GUYKOAATIUEVOV LE
daxTvAoedei cLVIEGES SoKiimy Spuog.
Tab. 2. Bending strength - MOR of the longitudinally glued finger-jointed oak wood.

pPOCUVUTOAONOG Mnkog duktoAwy - Finger length (mm)
OUKTOAWV E0A0 yopic Mnkog daktorov - Finger length (mm)
cuvdeong / ouvoean 4 10
Eidog eopriong | Solid wood | MéBodog ouykéiinong- | MéBodog GuyKkGAAnonS -
Finger joint Gluing method Gluing method
orientation / Enpq Yypq Enpn Yypn
Loading Dry Green Dry Green
direction
®option axTviky - Radially loading (N/mm®)
Opilévtiot 96,9 33.8 64,5 68,1 69,2
déxTvrot - (6.1) (1.4) (6.4) 2.7) (7.6)
orizontal fingers
Kartakdépugot 32,7 59.3 65.8 72,0
ddKTLAOL - (2,3) (6.3) (5.1) (6.1)
Vertical fingers
®option epontopeviki - Tangentially loading (N/mm”)
Opilovriol 992 33.8 62,2 69,9 71,6
daktvlot - (5.9) (3.7) (5,9) (6,8) (7.1
Horizontal
fingers
Katakdpveot 37.8 68.3 74.1 74.9
dGkTurot - (2.3) (7,1 (5,0) (8.1)
Vertical fingers

*

Méoor dpor tuchv 15 dokiicw ke o mapévBean n tumky) ardxlien.

¥ Mean values of 15 samples and standard deviation in parentheses.

H avroyn oe xapyn — MO tov cuykoAANLEVOV SoKIpiny ennpedotnke and T pédodo
cuyKOANoNG (ENpN — vypn) Kt Tov TOmo g cuyKoAinTikig oveiag (PVA - PU) mov
ypnoonombnkay. Zuykekpiéve, o' OAEG TIC TEPWTMOELS TO OOKiMW 7OV
GLYKOAMONKaY pe T prTivi) modvovpebavng tapovsicoay Tiuég MO peyavtepeg omod
0. dokifa mov cuykoAinOnkav pe v EnpR péBodo kar TV moALPvuAKY KOAAa. H
avénon frav ToAd PeyGAn ot cuyKolnpéva pe daktukovg 4mm doxkwiwy (anod 81 éwg
91%) xon moAD pikpoTEPN OTO oCVYKOAAUEVE e dikTvRoug 10mm (amd 1 ém¢ 9,5%).



O Mdaprupec - control 4 mm— Znpny/dry B 4 mm - vypn)/ green

. 10 mm — Enpn/ dry 10 mm — vypn/ green
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2y. 2. Avtoyn og kapyn - Métpo Bpadong Tmv Katd fKog CUYKOAAUEVOV UE
SuKTVAOEIBEIG GUVBECELS BOKIPIV SPLAC.
Fig. 2. Bending strength - MOR of the longitudinally glued finger-jointed oak wood.

H avtoyn oc kapyn — MO tev cuyKoAANUEVOV dOKIHimY ENNPEGGTNKE EV HEPEL AT
mv Kkatevfuven Tov SaKTOAMV  GUYKOAANomMS (opiloviia — KoTakopuen). Iiny
TEPINTMWON TOV GLUYKOMANUEVOV SOKIWIOV LE EQUTTOUEVIKO TPOGUVUTOAIGHO SAKTOAWY,
HEYOADTEPES TIES MO mapovaiccay ta dokiple pe katakopupoug daxktorovs. H avénon
Kopavinke amd 4.5 €og 11,7%. Tmv Repintwot] oV GUYKOANHEVOV SOKIWImV HE
UKTIVIKO TTPOGAVUTOAOHO SaKTOAMY, HEYOADTEPES TIHEG MO mapovaiocay Ta dokipa pe
op1Lovtiong SakTLhovg (avénon 3 £0g 8%), TANV NG TEPINTWONG TOV GUYKOAANUEV®V
ue moivoupedavn Soxkwiov pe unkn daktorwv  10mm, omov Tta Sokipa pe
KUTEKOpLQOLUS SGKTLAOVS Tapovsicoay Tipés MO peyohtepeg and to doxipa pe
op1LovTIong daKTLAOVG.

H avtoyn o kapyn — MO tov cuykoiknpévev SoKipiny ennpedctKe eV HEPEL KL A0
TOV TPOCAVATOMOUO TOV SUKTUAIOV QOPTIONG (EQUATOHEVIKO — OKTIVIKO). X' Oheg
GYEdOV TIG MEPWTTMGES (TWAMV NG MEPITTOONG TV GLYKOAANUEVGV pe T pEBodO
cuYKOAANoNG yAwpod E0hov - 4mm pnkog duxktOiwy dokiimv), Ta Sokipa mTov
QOPTICTNKAY UE EQUNTOPEVIKO TPOCUVATOAIGUO DUKTUAIMV, TAPOLGIAGHV HEYUADTEPES
TG MO amd te SoKio PE OKTWVIKO mpooavatohopd duktviiov. H adinon
EMNPEAGTNKE KU Omd TNV KOTEOBuveT TV SuKTOAWY GUVOESNG Kol EUQUVICTNKE
UEYUADTEPY OTA SOKIpIE PE KUTAKOPLEO TPOCOVUTOAMOUG SuxTuAmv. Ty mepintmon
eopTiIoNg TV dokwinv pe oplldvio TPOCUVATOACHO OaKTUAMY, Ta OOKiH TOov
QOPTICTIKOV EPUTTOUEVIKG Tapovoiacav TieE MO peyaidtepeg and 0,2 éwg 3,5% oe



GYECT HE TO SOKIMI TTOV POPTICTNKAY GKTIVIKG. AVTIGTOL(®, STV NEPITTWAT QOPTIONG
TOV SOKIIOV HE KATUKOPVOO TPOSUVUTOAGHO SUKTOAMV, Ta SOKIHIN TOV QOPTIGTNKV
EQUNTOUEVIKA Tapovsicoay Tinég MO peyuhvtepes and 4 £wg 15% nepinov, o& oyéon pe
10 HOKIUI TOV QOPTIGTNKUY UKTIVIK.

To 0mOTEAEGUATE. TOV HETPNOEDV TNG GVTOYNG OF KAUYY Y10l TO HETPO EAAGTIKOTNTAS
napovcialovrat atov ITiv. 3 kat o Zy. 3.

[Tiv. 3. Avioy 6e Kapym - METPO ELUGTIKOTITAS TWV KUTA PUKOG OUYKOAATUEV®V pHE
SUKTVAOEIBEIC CUVIEGELS DOKILIMV dPLOC.
Tab. 3. Bending strength - MOE of the longitudinally glued finger-jointed oak wood.

POCUVUTOAGHOG Mrkog daxtohwv - Finger length (mm)
dukTORMV E0ko yopic Mnkog daxtormv - Finger length (mm)
olvéeong / clvvdeon 4 10
Eidog @optiong | Solid wood | MéBodog ovuykorinong- | MéBodog GuykOAANoNG -
Finger joint Gluing method Gluing method
orientation / Znp Yypn Enpn Yypii
Loading Dry Green Dry Green
direction
doption axtviki - Radially loading (N/mm°)
OpiovTion 9.963 8.670 9.810 8.556 10.652
SéKTUAOL - (1.147) (886) (1.209) (324) (1.378)
orizontal fingers '
Koatukopupot 8.554 10.801 10.237 11.290
ddaktviot - (1.610) (981) (1.723) (1.600)
Vertical fingers
Doprion epuntopeviky] - Tangentially loading (N/mm’)
Opiiovriot 10.746 10.679 9.966 11.480 10.660
SakTvhot - (1.346) (554) (816) (1691) (848)
Horizontal
fingers
Katakdpveot 10.793 11.649 11.228 12.176
SGKTVAOL - (1.763) (1.404) 921) (1.302)
Vertical fingers

*

Méaor dpot iuerv 13 doxiiow kot oe mapévieon ) Tomiky amxokiion.

*  Mean values of 15 samples and standard deviation in parentheses.




L Maptopec - control 4 mm-— Enpn / dry & 4 mm — uypn / green

L 10 mm — Enpn/ dry 10 mm — vyp1)/ green
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. 3. Avioyn o€ Kapyn - METPo EAUSTIKOTITAS TOV KUTA HAKOS GUYKOAANUEVW®VY NE
dukTvroeldeic ouvdEaelg dokipimy dpuog.
Fig. 3. Bending strength - MOE of the longitudinally glued finger-jointed oak wood.

Onwg mapatnpovue and tov Iliv. 3 kar 10 Xy. 3, ot cvvdecpoloyieg mapovsiucav
avtoyy oe Kapym - pétpo eractikdmtag (ME) mov Kuudvinke ano 8.545 to ehdyioto,
péxpt 12.176 N/mm” 10 péyioto, TWHES OV AVTIGTOOVV 08 mocootd 85% uéxpt 116%
TOV HEGOV LETPOV EAUGTIKOTITAG TOL oupmayolg Eviov (10.355 N/ mm”).

Awmotdvetal 0Tt oxeddv ¢ Okeg TIg MEPWITMOOES (TANV TG mEpimT@ONG TOV
GUYKOAANUEV@Y PE TORLBVUAIKT) KOMe doKipimv pe okTviKY) @opTion Kul opliovio
TPOCUVATOAIGHO), 1 aOENGT TOV UAKOVS TOV SUKTOAWY chvdesng arnd 4mm cg 10mm,
GUVETAYETUL KUl AOENGT] TOV pETPOL ghaoTikoTnTas. H avinon kupdvenke and 4% péyxp
20% nepinov.

To pETPO EAUGTIKOTNTOG TOV GUYKOAANPEV@V SOKIUiWV OpLOS EMNPEUCTNKE EV HEPEL
Kot and ™ pEBodo cuykOAANGNS (ENPR — LYPN) KAl a6 TOV TOTO TNG GUYKOAANTIKNG
ovaiog (PVA - PU) mov ypnowomonidnke. L’ OAES TIC TEPMTOOELS (TANV NG MEPiTTMONG
TV GUYKOAANUEV@V UE OKTIVIKT) QOPTIoT Kot 0pilOVTIO TPOCUVUTOAMGUO SUKTOAMY), TC,
dokipa mov cuykoriOnkay pe ) pEBodO GLYKOAANONS YA®POL SDLAOV, TUPOLCIOUV
Tipég MO peyoditepeg amd ta dokipa mov cuykorindnkav pe ™ cvpPatikn pébodo. H
avénon Kupdvonke nepinov uno 8% £mg 26%.

H avtoyf o€ kapyn — MO tev cuyKorApEVOY SoKIHimY GEV ENNPEAGTIKE OTHAVTIKG
ano TOV TPOCUVUTOMGUO TV SukThAmV (0plovTio — KatakOpugo). Itnv mepintwon
ouykOAANoNG TOv dokiiov pe TV moivoupebdvn evog cLOTATIKOD, TO OOKiple HE
KUTOUKOPLPO TPOCUVATOMOUO Ttupovsiucay Tinés ME peyoidtepeg oe mocootod 6-17%
GE GUYKPION UE Ta SOKia He optlovTIo TPosavaToMapo.



To pétpo eracTIKO™TAG TV GUYKOAANUEVOVY SoKipimy Spuog EMNPedoTKE Kol amd
TOV TPOGAVATOAGUO QOPTIONG TV SAKTVAIV (EQUATOPEVIKG — aKTVIKG). L' Oheg Tig
MEPIMTMOGELS TO. SOKIUIK TOV QOPTICTNKAV HE EQUNTOUEVIKG TPOGUVATOMGUO SukTuAlwY,
rapovoicoav peyarvtepes Tpés ME oe olykpion pe ta Sokipie pe  okTvikd
mpocavatoriopd. H avénon twv twdv ME ftav péxpt ko 34%. H avénon frav
HeYaAbTEPN 01O SOKip OV GLYKOAAONKAY pe TV Enpl HEBOSO (amd 9% £mg 34%),
KOL HIKPOTEPT OTA GOKIMIE TOV GLYKOAABNKAV pE TN VE pnTivy moAvoupeBavng (uéypt
Kat 8%).

Zounepacpata
Ta Khp CLUTEPAGPATA TNG EPEVVITIKTS QVTHS EpYROINS Eival To akoiovBa:

*  Evkeia dpuig propei va aflomomBei pe Katd PNKog «GuyKOAAnon xhwpod EHhouvy
(green gluing) ue GUKTVAOEIOEIG OUVOEGELS Y10 TV TOPAYWYT] EMKOAANTHG EvAsiog
Y10 EQUPUOYES EMTAOTOLNG, SVAOVPYIKNG KOl KUTUOKEVAV ECMTEPIKOD YMDPOV.

*  Ta dokipa Spuég mov cuykoAinONKay pe ™ véa auT HEBOBO KUl GUYKEKPILEVH LE
pNTiv TOAVOLPEBGVIIG EVOS GLGTUTIKOD, TTapovGitcay avtoyl] oe kKauyn — MO mov
Kopavlnke and 61% £wg 76% g avticToyng avioyhs Tov cuumayovg Eviov.
Mupopoleg  oird  Afyo younhotepes TwéES mapovsiacav Tta  dokipa  mov
GUYKOAANONKav pe v Enp nébodo yia unkn daktdiimv 10mm.

* H avdnon tov pfikoug twv SaktOAMY GOVEESS and 4mm oe 10mm cuvendyetol
HEYUADTEPT) avTOXT OE Kapyn (MO) tng cuykoAAnuévig Evieio.

* H avtoyn o€ kapym — MO tev cuykolAnuévov dokipiny ennpedstnke Kat ond ™
uéBodo ouykdAinang (Enpi — vypi) kat Tov TOrO TS CLYKOAANTIKTG ovaiog (PVA -
PU) nmov ypnoponomnke. L' OAeg TIC NEPUTTMOELS, T HOKIUIL TOV GLYKOALRONKAV
ue ™ vén pébodo «ovykorinong yhwpod Edlov» mapovcincav Tég MO
HEYOADTEPES UM To. SoKipa oV cuyKoAMONKay pe v Enpn uébodo.

* H avtoy og kpuyn — MO TV GUYKOAANUEVOV SOKILIOV ENNPEAGTIKE £V UEPEL KAt
and Ty Katehbuveon Twv SukTOA®V GLYKOALNoNG (0plOvVTIL — KUTAKOPLOT) KL TOV
TPOGAVATOMOUO TV SUKTVLAIWY QOPTIONG (EPUITOUEVIKG — UKTIVIKO).

* Ta ovykoiAnpéva dokipa mapovsiacay avtoyl og kauyn — ME mov kopdvOnke
and 86% £ng 116% ot oygon pe to cvunayis EHAO GpuoC.

* H avtogi og kapuyn — ME tov cuyKoAApévoy doKIpiov ETNPEdsTKeE Kat amd v
KUTenluven @OpTIoNG Twv SuKTLAimV. I' OAEC TIG TEPWMTOOE TU OSOKipWO HE
EQUATOUEVIKT] KaTEDBLVGT daxTuAiny mapovcincay peyurvtepes Tipéc ME and ta
dokipa pe akTIVIKY Katevbuvon.

= H avtoyn oe kauyn — ME tav ocvykohhnuévov derypdrov ennpedotnke ev pépet
and 10 UNKOS TOV SuKTOHAMY Ghvdeons, T nébodo GuyKGAMNoNG Kol TOV TUTO TNG
KOAAUG, KUDDG KUl TOV TPOGAVATOALGHO TV dUKTOAWY.
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