UNIVERSITA
DEGLI STUDI

FIRENZE

FLORE
Repository istituzionale dell'Universita degli Studi
di Firenze

Influence of wood extractibles on the gluing quality of oak LVL

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

Original Citation:

Influence of wood extractibles on the gluing quality of oak LVL / Mariana Svoradova;Laurent Bléron;Rémy
Marchal;Giacomo Goli;Fabrice Cottin. - STAMPA. - (2002), pp. 370-378. ( International Conference in Wood
Science and Engineering in the Third Millennum 2002 (ICWSE 2002). 20-22 November 2002. Brasov,
Romania. Brasov, Romania 20-22 November 2002).

Availability:
The webpage https://hdl.handle.net/2158/831140 of the repository was last updated on 2016-11-
16T17:11:40Z

Publisher:
Transilvania University Press - Editura Universitatii Transilvania Brasov

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:

La data sopra indicata si riferisce all'ultimo aggiornamento della scheda del Repository FlIoRe - The above-
mentioned date refers to the last update of the record in the Institutional Repository FIoRe

(Article begins on next page)

02 May 2026



https://hdl.handle.net/2158/831140

4
¢
4

EDITION

| (RD MILLE

PROCEEDINGS COORDINATOR Leredana Anne Marie BADESCU

TRANSILVANIA University of Brasov- ROMANIA Faculty of Wood Industry '

'

b e o tas s et Mt e e SO0 W g R o L o e e et S




Wl W o4 v 1w ca e p” -
=1 ] oo e = ] G = - o
: a 2 =T o - il ;
Sl o B2 H 8 o ) I 5 " a = &89 Fli gy B o
&2 ] Tu ki 4 ] ] 3 5 Q = |
g b= 1 T ' [SCITY Qo = @ " 0 @ b © 2 o b
B3R G B R = pPEs o 2o =8 %8 s=a g W
ol D oS o - t= e = = 2 A B T W
(e RVt aall L o4 = o 5 o oh n ih in |
w —
= 2
gl &3
et Gt 5 oh
G & &
[ = B
g =
179 .hn..“ 0
&) in <
o~ bt
=) o
: 3
= 1, N bt
0 w0 a2 nn.w
[x] 5] e +5
[T . L2} o) et
&) > W) . _.u
e = vt 0
el 3 g = 8
< 5 B = o0
[l [= =
g =11} =]
[$1}] izl sl
5] TN o)
= Cw) o
@ i e
¥ b o]
f G EY] 5
(] N m
: 0 =@ 3
S &
m 5o 5 i
% o 3 _
. 20 4] |
) e
i By o
w 0 mf) 1= o
) = 2 L
= : £ = ot
m B ol WA
B (]
I I 3 ..mm w.c
> @ i vl
Pl = aQ m |
I3 =] o E
= = & -
[E I} o b o]
m o 3 N =}
- n _ .“. o~ HU 0
“ L3 w . ~
43 2 L | (w] en
= 3 pd =}
b Rl
-0y 0 «Q
U = A
5] b ey B a
-~ {84 ]
- IS raod Q
. S PRV
O} S B = of
2 = . ]
m ] o £ m
o
3 N o
"2 arg I £
D o By gl
P S 2 mm‘ i=
i~ B, 55 o
O g o oW~ g
N 5 3 [»] =
m o) 0 &
QL s =
=
Q S &) g
[#a] o =]
8 4 8
&, o) s
# (]
3 <] o
e pord! = =
= e E
] 3 foy @ = -
b ¢ ! b = ot
=) ) = = by e
& B 5 H..dB
£ G o & B
w2 @ ol b e
l i v ...m et
’ % =] - ERE! )
il g o ] Q
2 ¥ g
- [ =
o 5] ;
2 © &3 1o




WOOD SCIENCE AND ENGINEERING IN THE THIRD MILLENNIUM PROCEEDINGS

W
=
5}
=l
EEE
| @ 9
¢
UL
&l
w0
=
3 i)
ey i
L o
=
-
3}
]
-
(0]
o
o
-
=
o

h 1

muicd Wit

rei |

10

5
i

<

current

e

freaumcnts

ol

i
(v

M4
[4
¢
v
¢
£
4
4

P
WO

5]

farel

SOITWY

ok

n
k2l
3
|
e
=
=

arisons of L

The ¢

omp

aiy
It

ed on nat

<N

one

unidity.

It

¥,
13

nt

vwood resista

-1

-

=
=
33
=
=
2
1
2
=i

£ E

Bosit

1 20Td

Uy

etmnload

.

i £

SO

371




..Mm B 28 g
P U . s D “pad
9 e @ o2 25 4R S T N
e 28 Bt e ¢ e ~ES DY i v oE
M Wown B O = m Fw =g = D © Hm - o vy
o BERE"T B o <@g EY 2 & YERH e 8 2.2 1 L
(3] I = ¢ st "o 80 3 3B DT - . T
nmm;wmm Rl -t Cmsm e E = # B0 moe
SEE QR0 =2 E 3 Mg y S BATE S8 i
s 5 R4 o W 2 RGeS gD gee BE
’ SEBSH = E88 F2E
b &, b Gy 4D
: - o &
S —
g
g =N Gy LT S
3 - S &3 s _\ i_.
@ eh o | = 3 Z o B : §
O gazlel«+|s = o EE 1 ) I
& @ ) = 9 om B E = gy i s
= M...“ = i | 2 3 4= 3 - i rnju
A 3 & 3 S 5 81 o o 5
b R & @ 2, & s 5 oo =
] b = ] tn : vy Eh "= =
oy =] L i3 fre) [4] [
&J [ = 2 g & o £ e =] b
@) I 3 28 ) & i R s -5 e
o z (0 & =] s % "3
g b ) . i o o Lo b o
2 O = L2 » =18 o P o ¥
£ = e = & it Al Y & = = E:
KY 2 Q = 5 F ., 82 .
3 - ; 4 3
3 S |50 5 o 5 Q 4 3 2
4 B W ) — ww_ a " o = ; e nm et 7
W 3 “m.. .2 4 L] ] &5 0y .m\.. = MW o
o= = Iy = AT 3 =1 = 4 ~ 2
-, B o a (T ] = ) R I L 7}
o S = = = g = SRR & b
[ ) s L=l < SIRE &) iy G pe]
TR E £l =] e [} =
ﬁ P i = .._m.. ke & = @
3 il = 0 = ] i Th S 3 (&
g = @ it = - = A W = =
= nid] ey 7 I~ Pl 5
= = 1) )
8 o 7 & Ble| | 8 iR e 3 @ & e
2 & 3 2 £2| Fn . ] = % 43 =3 o
= ¢ i - 3 . 2
e S 0 = =1 Eag] = e T ] ] g L
5w 3 v 2 ”m 8] o s - & o 4 w
70 hud had b e 3 E 5 K% Rl MR B -4 e # 448 2
S e e Rl R B & a2 H g Ay @ el =
&g g iy £ S i 55 .
- 5y : g S - g3 f o =
m = " fal - m »nuu. e A 4 L D
- = " - ! et ™~ m cl 4 o
[e} e R by S L) Pt
= - N &h <3 et : 4 bk @ B
2 2] 88 = 1w Ty =
m — mw. =~ nmm i) = e -_n. o
= S 4 u = i ‘ i R A = ;
an 12 = v ,..ﬂm_ & B d = , = =
=3 8 i <L Pl s © - q e 1= =3
©) 825 2 A B o R Bl +| ol = 2 o
> RG] 33 2o T & bl H| PR A o ) 5y
3 [ et} - o= = W L o oy )
¥ RelE = = e~ .5 b et
= o &h oy oo = Ja. fy 3 @
L = 3 o o @ = o] e o Bl @ e
D [e} = S & i = e o A | e P 2 B,
P} wm e =3 = Hm s P [a) 15 U 5]
- i (o] O, & = el | i) i - e
= =) o : = U o3
m b = i W : T 3 9 &
- w - et B0 - = i o o £ b
= ! : &l = b3} Rihe g I u a0 £
Z = o & i 3 =i o, L ; | 1 i v oa
=] = ) ol =1 .1_  tualesiy % ‘ = G e = ey
E A ) = oo Y M,. ] 8 R 1 St Mm o 5 M.. &
12 I~ B L D 5] | e oo w3
o o 4P ) }@ m.n..._ -0 2 m_ m_ oo | | =5t~ Qo Ln,.”_ b qm 31 L]
« @ onR 2|2 = &7 ok ] & £l[ A (] O " 1 =R 3
) et I =< 8 & Wi [+ o i ) e e B~ " P
2 moE TS : o g . S A af 8 .
15} =R - o L .
3 wn L i = ol W L o B
¢ : = 3 [=% eyl Y [€2] 4 = 8
o g £ g8 o 8 o gl RIS ER] B a 34 £
N % 2 g% &8 7 Bl | 8|S el = 3 &% 8
& 3= A W R n =] Kig] i H._ e O - o o 5
i - e B | [+ 3=
e " wn i . =) o N O 3 o
= 03 B pal=t H @ B oE B B2
= & B =5 S N =i =) It %9 wn o
=N o] ) et Ay ™ ¢ 3 O e
Q P o R -~ | £ o o s e i )
= i < o 1 ; 1 &n —4 Ok Q D o =]
e [ ) & o M 2 1| &% pd : o : o= i
G b1 - P | 28 o« 8 vl |~ @ M 5 0B g0 =
ﬁM. v mw 2 B o = foo} i sl e i ) - w w2 w @ & mm
- ; = k[ = v ! W
: =l w 3 2 et [ A oo -] ]
— ~ £ 3 oo Bl | 8 SRR S8 g
B D . AR NEEIER: S w8948 2
= o & O f BNl -1 m H .2 T [t = [T P a)
b < @ B sl =G| A e w2 = = a2 g
521882858 ¥ 2 B 89k g
| B e E A = S P B2 b
(A E2 | G X H . & g 2
Sl b 3 4 f=
I ]




&
&
£

b
&p
&2

e

[~

&

)

i

£ T

I

S~

- WOOD 5 SCIENCE AND ENGINEERING IN THE THIRD NHLLE\'NRJ"VI PROCEEDINGS

3.2 Boiling treatment enedt
No very significant boiling effect appears on the mechanical properties, more pasticularly on pedoucuiam oak. The
lose of extractible during the boilis 1g treatiment doesn’t seem to really interact on the glue bond sirength. Nevertheless.

Nt
fixing the diffcront paramcters onc after the m‘m we obscrve that the mechanical propertics arc usually higher on LVL

from heated sessile oak bolts (figure 2) : it could be due to the better veneer quality, presenting less lathe

checks, and so higher mechanical characteristics, because of the heating treatment before peeimg.
Tn the case of sessile oak the increase of mechanical properties in include in a range of 10-19%,

ese observations are almost aiways true for all the veneer thickness, ali the radial positions and all the glues -
xoept the PRF (figures 6 &7).

3.3 Veneer thickness effect

All the ex f:-enmem: show a clear vencer thickness effect: the “1 mm LVL” presents much betier performances than
the “2 and 3 mn” LVL group (figure 3). But inside ths sccond group we can note a special increasing Lendem:r, from 2
1o 3 mm The classification 1 num > 3 mm > 2 mum is respected inside the twe wood species, for all the glues, t e radial

1
= 1.23 G; 3 um and O 3mm =1.11 Gr 2 mm for pedonculate oak; O; ymm = 1.21 58
t

positions, the heating treatment (Crimm = 1.2
and 6, 3 pu =1.02 T, 2 e for sessile oak) with an ex cception for the sessile oak MOE aimost insensible to any thickness
effect

The first tendency is quite normal: the vencer quality generally decreases when the thickness increases with the latne
checks gravity. But with such reasoning, the lower value wouid be obtained with “3 mm LVL", Maybe the Z mm LVL
relative weakness can be e'{plam by a difference of penetration of the glue in the lathe checks, the bigger one in 3 mm

thick venceer favou rmg it, improving a littlc bit the LVL, mechanical resistance.,
3.4 Radial position effect

Considerin g
i un) to the yo
position to sapwoo

tlan

‘ ~ XX, # Tam vrmeer ~ 1 v . Wi
venesr. We must o€ very © areful because of the small number of results available on

BT e 7 sy e T s~ Y P e = Te Troas 1.
GIE [ heartwood (C position), except for sessile oak MOE. The small increase of the values from the C

the averages (ﬁcrure 4), we can observed that the mechanical properties decrease from the pith (A
ey
Wi

d (U position) can be duc to its higher porosity aliowing a better penctration of the glucs into the
STT.T YT *»*
Ui, v .

be confirmed on a larger sampling but could be due to chemicai and

The relative weakness of "L -LVLY has to be confln
energetic in i teractions between glues and '~'~'0‘dz Sabine B"-ut explained in her e‘uuograpm ([1]; that the transition
zone between sapwood an d heartwood is tne of very imporant pms.o;us::cai activities in wood, the transition to

at
at

heartwood beine 3 very active o ana cont 1.'.,.,.?_1. - ronortion i  fpoa

neartwoog veing a vary al tive pi henomena controlling the sapw ood Proporudii o ul wid.

But consid crmv tre different eﬁ"”ts step by step (figures 6 &7), the position classification is not constant according to

hhhhhhh

In many cases, the -*“-I‘ijca}um-"- glue has given the higher mechanical resistances and the rupture very ofien occurred
into the wood {figures 5 and Consmermg separately the different eﬁec:s it appears that the other glues are much
more sensible to the radial w‘smc-n and the veneer thickness than the PU glue, the strength of which masks eventuaal too
weak chemical interactions between glue and wood cxtractives. The PRF gluc appears to be the less cffective onc but
the classification MUF/PRF woul pro Z':ul} change on wood prcqr:ntms a hlr.n("r MC.

The predominance of PU glue no more appears when just considering the MOE (figures 5 and 7).

"""" actile values, but the number of samples

T he ™ OF & part using natura: @anns & o
The HMG, for a part using natural annins, looks promising showing high ¥

giucd with HMG was quitc low.

4, CONCLUST

r

'“°search program is to design of a new generation of LVL techumically eff icient but aiso
A

The target of this new
i’u’:‘:l:"luuv n..ou envirommen
treatment — oxcept the ._tm

| characteristics, i.e. a high resistant to biological degradations without any artificial
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Tigure 1 : evolution of oak LVL MOL,
rupture stress mean vaiues
and fractile 1o 5% (all the data)
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| Figure 3 : Veneer thickness effect on oak LVL
MOE, rupture stress mean values
| Othickness 2 mm | and fractile to 5%
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| mMUF e Figure 3 : Glue effect on oak LVL MOE, rupture
I B R i stress mean values and fractile 1o 3%
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fure ; SEIMUF CIPRF Figure 7 : Glue, position, thickness, boiling and
wood species effects of oak LVL MOE
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and to confirm then

All such of complementary tests are now in progress ¢ d after these pmunman
in the framework of a FhD programme CO-SUpED n’chi by ENSAM, Franc
Slovakia.
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