43 8 Vol. 43, No. 8

2007 8 SCIENTIA SLVAE SINICAE Aug. ,2007
1 1 2
(1. 100091 ; 2. 100102)
1 T653. 2 A :1001 - 7488(2007) 08 - 0154 - 05

Manufacturing Technology and Main Propertiesfor
Laminated Veneer Lumber o Eucalyptus
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Abgract: The hot-press temmperature curves were researched and dfects of hot-pressng tenperature , thickness of veneer and
the numbers of layer on mechanical properties of laminated veneer lumber (LVL) were andyzed with enphass in the paper.
Resuits showed that there was postive relationship between hot-press ng tenperature and modul us of eastic(MOE) ; the nodulus
o rupture(MOR) of LVL was best when manufactured at 160 . When the thickness of veneers was 3. 25 mm the LVL usudly
dedroyed due to veneer tearing; while when the thickness of veneers was 1. 70 nm it eadly slited in adhesve layer ; the
mechanical properties of LVL were bes when the thickness of veneers was 1 70 mm; the 3 multinomid degrees o fitting the
numbersof layers with MOE and MOR of Eucayptus LVL metched very well ,the R value were 0.951 6 and 0.981 2,
respectively.
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1
1.1 (E. urophylla) , , 15 20 cm, 110 cm %90 cm,
8% 9% , , 4% pH 12.5, 220 mPa: s, 1.200 g-cm®
:QD - 100 ,205 B4C - 20KC ,MWD - 10B ,XL30
ESEM - FEG , FEI
1.2 50cmx40cm( x ), , 60 80
3% 4% , 2h ,
, : 3 , 3 ,
24 h , @/T 17657 - 1999  @B/T 9846.1 -
9846. 8 - 2004
1.3 4 MPa; 1.0mn-mm *;
250g-m ’; 0.70g-cm’® : 130 140 160 170 180 5 , 13
, 2.25 mm; 1.70 2225 3.25mm3 , 19 17 13 140
: 5791113151719 21 9 , 2.25mm, 140
2
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Fig.1 Thernp trander curve of 13 layers LVL midlayer
in dfferent hot pressng temperature

2
Fg.2 Therno trander curve of midtlayer in dfferent
layer numbers of LVL

, 160 ,
2.3
2 1
1.70 mm Tab.1 Hfects o temperature on the physic mechanical properties o L VL
-3 . . .
3325mm 0.61 g-cm Terperature/ Thickness Cbr’rpron Denst_y3/ MOR /MPa  MOE /MPa
0. 49 g9 om” 3 ( o production/mm ratio/ % (gcm™®)
' 130 24.40 17.09 0.72 102(9.4) 12 354(5.1)
' ) ’ 140 24.22 17.24 0.70 122(11.5) 13 933(9.8)
MOR MOE 42 % 160 24.54 16.27 0.71 126(13.0) 14 503(9. 4)
44 % o= ES /23 170 24.33 15. 86 0.73 121(11.7) 13 252(3.5)
' 180 24.29 16.54 0.71 116(13.5) 14 941(8.9)
P . E , Vaues in parenthes s are codficient o variaion, the same below.
,S
2
( ,2002) Tab.2 Hfects o thickness o veneer on physic mechanical properties of veneer
' , Treatment Thicknessof ~ Conpresson Densty/
condition veneer/mm ratio/ % (g-cm™3) MOR /MPa MOE /MPa
) a 1.70(7. 26) / 0.61(12.27) 136(20.60) 11 427(28.53)
, b 1.62(4. 47) 4.14 0.65(10.11) 141(19.98) 12 019(28.62)
2 a 2.25(8.92) / 0.52(7.66) 90(18.12) 7 801(19.07)
b 2.02(4.64) 10. 22 0.65(8. 43) 138(13.56) 12 540(21.04)
, ’ a 3.25(9.93) / 0.49(7. 80) 79(11.72) 6 347(20.04)
1.70 2.25 mm MOR b 2.69(5. 03) 16. 50 0.64(6.79)  127(10.25) 11 652(12. 28)
(@B/T1449- 2005) a
MOE , 3.25 mm ’ b ’ @50 m 2) 0 1
MOR MOE 2 min-mm ! 4 MPa) The goecimens were mede and tested according to GB/T 1449 -
3 2005. a gandsfor un-trestment ,pecimens were made directly from veneer ; b gands for gue and hot-
pressing ,gpecimens were made from veneer treated with glue application (250 g- m™ 2) and hot presing
MOR  MOE , (140 1 min-mm ' ,4MPa).
2.25 mm

3
Tab.3 Hfects d thickness o veneer on the physic mechanical properties o L VL

Thicknessof veneer/mm  Thickness o production/mm  Conrpresdon ratio/ % Densty/(g-cm™ ) MOR/MPa MOE/MPa
1.70 28.1 10. 68 0.70 99(11. 43) 11 855(9. 53)
2.25 28.06 17.26 0.72 107(10.21) 12 371(7.78)
3.25 28.09 19.3 0.73 94(10.55) 10 768(13. 49)




(Wang e al. ,2005)
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’ J J Fg.3 Characteridic of transverse
) ) ) <ection with different thickness

4 1.70 mm 5 3.25mm
Fg.5 Quelined LVL with 3. 25 mm veneer

— e —

6 7 8
Fg. 6 Facture suface of FHg.7 Facture suface of FHg.8 Fracture suface of
transverse section tearing in the veneers shearing in due layers
2.4 4 9 10
MOR MOE 9.31 mm 38.94 mMm MOR MOE
2% 24% ( 2001) ;& =12s-dy/I?,
£ s Yy y=h/2 € =6s- h/I?
4

Tab.4 Hfects o layer numbers on the physic mechanical properties o L VL

Layer numbers Thicknessof production/mm CR/ % Densty/(g- cm” %) MOR/MPa MOE/MPa
5 9.31 17.28 0.72 146(13. 1) 13 652(12.7)
7 13.05 17.13 0.70 135(12.9) 12 600(9. 6)
9 17.08 15.63 0.67 114(8.3) 12 076(8. 2)
11 20.37 17.68 0.71 122(9.9) 12 008(5. 8)
13 24. 06 17.74 0.71 108(8. 6) 11 649(11.3)
15 27.73 17.84 0.71 103(7.2) 11 604(6.5)
17 31.49 17.68 0.72 100(8. 3) 11 078(9. 4)
19 34.97 18.2 0.73 98(7.3) 10 720(10. 1)
21 38.94 17.56 0.72 84(13.0) 10 435(4.3)
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