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Mechanical properties of Laminated Veneer Lumber made from 14 poplar cultivars

Ledn, Spain

Context of this Study:

[ Outline ] Material and methods
 Wood selection
Gt » Panel making
 Mechanical test characterization

Material and
Methods » Results
* MOE dynamic, MOE quasistatic
« MOR
Results and _ _ _
discussion » Poplar selection for structural application
» Conclusions
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Principle of sustainable poplar cultivars = diversification of the Resource
=> need for user to better understand the qualities of wood

« 2009 " Repository qualities of wood poplar cultivars “ Beaupré, Blanc du
Poitou, Dorskamp , Flevo , Fritzi Pauley , Ghoy , |- 214, | -45/ 51, Raspalje ,
Robusta

« rapid changes on cultivars plantations with new cultivars need to know the
qualities of the wood for future use 2013: " Qualities of wood new poplar
cultivars "
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| No. | Cultivar |  Originality | Taxonomynames | Gender |
Bl A4A Euramerican P. deltoids Bartr. x P. nigra L Female
BF3 Brenta Euramerican P. deltoids Bartr. x P. nigra L Female
BEM 214 Euramerican P. deltoids Bartr. x P. nigra L Female
I Koster Euramerican P. deltoids Bartr. x P. nigra L Male
B Lambro Euramerican P. deltoids Bartr. x P. nigra L Male
1 26 trees B Vella Euramerican P. deltoids Bartr. x P. nigra L Female
Polargo Euramerican P. deltoids Bartr. x P. nigra L Female
BEM Soligo Euramerican P. deltoids Bartr. x P. nigra L Male
: P. canadensis xP. Male
14 cultivars n Taro interamerioan Popolus sp. X Populus sp.
BETM Triplo Euramerican P. deltoids Bartr. x P. nigra L Male
BEEM Alcinde Populus deltoide P. deltoids Male
BEFE Dvina Populus deltoide P. deltoids Male
BEEN Lena Populus deltoide P. deltoids Male
n Trichobel Populus trichocarpa FepLive trlghocarpa X EEpUILS Male
trichocarpa
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Mechanical properties of Laminated Veneer Lumber made from 14 poplar cultivars

Ledn, Spain
14 Poplar cultivars from three different sites,
Each cultivar was consisted of 2 trees,
Total logs were 56 logs
T L i
Outline ."""-.___.--""' \-.._____..-/ A
Logﬂ. LCIE E &0 cm
28 logs
Context 28 logs
Material and
Methods
Results and
discussion
Conclusion
Logs sawed in two logs A (veneer of 3mm) and B
(veneer thickness of 5.25 mm)
Xyloforest Line
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[ Ligne de déroulage « Equipex » ]

Outline
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« Peeling (3/5,25 mm)
» Drying (Vacuum dryer)
* Gluing and panel making (random billet) in a
category (Mature/Juvenile)
_ » Pressing
Outline . Samples sawing (21x21x500mm)
« Mechanical characterization
Context
Material and
Methods
Results and
discussion
Cultivar Veneer Thickness (mm) Kind of Composite Number of Board of Adhesive
. 500%500%*2 1mm3
Conclusion Plywood « mature » 32
3 mm Plywood juvenile 32
Log 1 (7 layers) LVL « mature » 33 PVAc
Xyloforest Line LVL juvenile 33
Loe 2 5 mm LVL « mature » 28
08 (4 layers) LVL juvenile 28
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Mechanical properties of Laminated Veneer Lumber made from 14 poplar cultivars

Leon, Spain Dynamical sample characterization : MOE
measurement with BING
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Ledn, Spain
Quasistatic sample characterization :
4 points bending test (FW/EW)
Outline
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discussion
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LVL Panels and Solid wood (from FCBA) density comparison

*
R = 0, 8062
&
a **n
‘ 5 m | |
¢ +? =
* ' .J At= 0. 7776
]
400 450 00
Density of Salid Wood [kg/m?)

» Good correlation between LVL Panels and Solid wood density
« Higher Density for LVL especially for thin veneers
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Ledn, Spain

Dynamic MOE (Mpa)

Material and

[\l A 0
S 8 8 8
o oS O o

y = 0,94x + 41,70

R2 = 0,90

o

()

Results and

discussion
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Conclusion

Xyloforest Line

Excellent Correlation between dynamic MOE (vibration method) and static MOE
(four-point bending test) for LVL (1808 samples) made of 14 poplar cultivars
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Veneer Thickness
Sou.rce of n MOE_ Moe static MOR Density
yYariance ﬂ}']]ﬁlIIIC
3mm 1203  8707.18A4  8201.54B 51.40A 414.58A
5.25mm 604  8774.34A  8415.64A 49.58B 394.91B
Outline
Maturity .
: + Density
Context i‘;‘:;;cf n d::i?[fic Moe static MOR Density
A » Thickness
Mature 905  9298.49A  8879.95A 55.00A 408.25A
Tuvenile 902  §157.86B  7664.24B 46.57B 401.26B + Flatwise/Edgewise
Material and
* Juvenilit
Meihods Sample Position y
So“_rce of n MOE_ Moe static MOR Density
variance dynamlc
Sl Ene Flatwise 949  8654.64B  $267.40A 5253A  407.91A
discussion ......... TTTTTTTTITTrrmrrrmrrSrar T ErnrSsarsTrorrsrsascresses
Edgewise 858  8811.50A  8278.70A 48.86B 408.11A
--
. MPa MPa MPa kg/m3
Conclusion (MPa) (MPa) (MPa) L
LVL Mature 9431 9104 54 400
5.25mm Juvenile 8126 7736 45 390
gain in % +16.1 +17.7 +20.0 +2.6
Xyloforest Line Mature 9233 8769 55 417
LVL 3mm
Juvenile 8174 7628 47 412
gain in % +13.0 +15.0 +17.0 +1.2
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[ Mechanical classification ]
Ouitline Cultivar
Source of variance n MOE dynamic MOE static MOR Density
1-214 120 7039.621 6712.90G 44.57E 354.97)
Context
A4A 166 7539.84G 7140.15F 47.15D 384.26H
Triplo 158 7272.14H 6851.37G 45.28E 389.74G
_ Polargo 145 7916.65F 7410.27E 47.88D 395.48F
Material and
Dvina 114 8540.33E 8043.88D 44 94E 397.13F
Methods
Koster 120 8838.47D 8546.63C 53.98C 424.05D
Mella 115 8781.34D 8220.44D 47.66D 398.48F
Results and Trichobel 154 9158.40C 8660.39C 46.59D 375.861
disclission Lena 120 9253.98C 8701.81C 55.76B 433.22C
Alcinde 128 9569.85B 9185.20B 57.98A 439.47B
Brenta 116 9760.09AB 9439.11A 56.31B 405.34E
Conclusion Soligo 117 9897.93A 9197.90B 56.64AB 467.76A
Lambro 116 9754.91AB 9437.09 A 57.98A 430.16C
Taro 118 9903.12A 9273.68AB 52.97C 442.44B
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 CONCLUSION )

» The resonance technique is a reliable tool for estimating LVL MOE
and avoiding destructive tests for wood with no defect

Outline
» The advantage of using veneers from mature wood was proved with
- an improvement of 15 to 20 %
ontext
 Five cultivars have a real potential for structural applications (Lambro,
el e Soligo, Alcinde, Brenta and Taro), and some should be used with
Method careful sample selection (‘Lena’, Trichobel, Mella, Koster and Dvina),
etnoas while Polargo, A4A, ‘-214’ and Triplo should be excluded.
Results ang « Comparable MOE values were measured for edgewise or flatwise
estlis an solicitation, but the MOR for flatwise was always a little higher.
discussion
» Concerning this set of samples, the use of thicker veneers not reduce
mechanical properties of LVL.
Conclusion

Xyloforest Line
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Mechanical properties of Laminated Veneer Lumber made from 14 poplar cultivars
[Xyloforest network
Xylomat Platform: wood-based composite materials
Outline Objective : produce panels and composites from wood and natural binders
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[Online measurement system development ]
knots
crack Q
- Mechanical -
UG characteristics e | -
humidity
. | |
Context log 4’} tre?tlgwrgme(trargiﬁr) < I il T
species process
shape
humidity rﬁuihness
. thickness
Material and Lathe check
Methods
Results and
dlEELEsen Lathe check
Thickness variation
Conclusion
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Ledn, Spain
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Thank you for attention.

Any question?

Louis DENAUD

Arts & Métiers ParisTech - Centre de Cluny, LaBoMaP
Tél. : +33 (0)3 85 59 53 27
louis.denaud@ensam.eu

-




Ledn, Spain

Outline

Context

Material and
Methods

Results and

discussion

Conclusion

Xyloforest Line

ARTS ,
ET METIERS

Parislech

% humidité

Mechanical properties of Laminated Veneer Lumber made from 14 poplar cultivars

£60
240 ¢
220 F
200 } [
180 [ ' 1
160 | I :
140 |
120 | *
100 }
8o | +
&0
'- < o B m
£ 3 = £ g B 5 £ B
e = - = ol E [
e E @ u 3
Cultivar
Efforts en daN/m
2000
1800
1600 n ]
1400 . -
1200 . =
u
1000 N
800 i
A A A A
600 | | A A
400
200
o A couteau aubier a couteau faux coeur m barre aubier mbarre faux coeur
& o
v <&

LaboMaP

LAROAATOIFE BOURGUIGNON
DS MAIE4IAUX BT FROZEDES

LENA i
alci nds
Tara
Mela
richobel

B H aubier
| H faux coeur




