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Effect of Wood Properties on Veneer Gluability and
Gluing Technology for 6 Poplar Varieties

Li Chunsheng Wang Jinlin Zhao Ge Jiang Ti Du Rong
(Research Institute of Wood Industry, CAF, Beijing 100091)

Abstract Veneer gluability and the gluing technology for 6 poplar varieties were studied by means of or-
thogonal experimental design with assembly patterns resin consumption, adhesive formulation, and hot
pressing technology as influencing factors. It was found that it was difficult to develop a set of universal
gluing technology for all of the poplars tested because of the remarkable variation in wood properties a-
mong them . How ever, higher bonding strength could be obtained with pressing pressure of 0.5 to 0.8
M Pa, pressing time of 40 s/mm, UF resin consumption of 280 to 340 g/m? additive ratio of 15 betw een
w heat flour and resin, and assembly pattern of constant thickness in most cases. The Populus deltides
barter.CV.* Lux’ (I -69/55) and P. X euramericana Guineir CV,‘ San Martino’ (I -72/58)were easy
to glue. The P. bolleana L.within the sect. Populus had the lowest pH value and buffering capacity, and
therefore could be well glued without any special consideration. The P. cathayana Rehd ., P. simonii
Carr., and P. gansuensis C. Wang et H. L. Ying within sect. Tacamahaca had higher pH value and
buffering capacity, and therefore the glue shear strength was not able to reach the Chinese National Stan-
dard’ s requirement unless appropriate conditions were adopted.
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y 1
210 ~ 400 Tab.1 Factors and levels of arthogonal experimental design
mm 1 2 3
A (MPa) 0.5 0.8 11
21 pH B (/ mm) 30 40 50
[ 1] 1 ) c (&/ m?) 220 280 340
3 2 m , 50 D SI+S1+S1S1H+HI+S181+ 52+ 51
E 1 2 3
mm ’ ’ F % 0 8 16
’ 40 ’ : (D S\ H 21,2 L 01
48 h mm 2. 02 mm ;5 (2) 2.
2 (G
2.2 Tab.2 Formulation of adhesives
3VKKT55/165 ! 2 3
100 100 100
1.Olmm 2 02 mm JTD-06- Is 99
OLLX 3 8
350 mmX 350 mm 4 4 4 (20% )
’ 6% ~12%o 3
2.3 3.1 pH
) pH 3,
% 50,141 3o
(% ) <050 Tab.3 Test results of pH value and buffering capacity
( 01; rs. 25°C) 80 . 150 of 6 poplar varieties
mPa’s, ~
H (m°eqx 10%)
oC p eq
(h, 255 — 4 169 5 78 15 85
pH 7~8 517 74,12
2 4 [-72 5 81 21. 66
' (2 700 66. 40
pH ’ 5 88 28 41
30¢g ) 400 mL, 8 16 49.18
150 mL, 6. 04 30. 53
8 74 80. 14
pH pH 6.09 21. 75
0. OIN ) pH 7. 69 136. 92
3.5 0. OIN 558 16. 07
_ % 3. 93 8. 87
( m °eqX 10%). 3 pH
6 6 pH .
5. 86( 6. 09, 5. 58); pH
1. s 6. 78( 8. 74, 3.93).
1 L27(3"%) pH ,
, S ' '
QD—100 6 ’
N s 20 ~ 30 min, 10 ’ ’
M Pa 110 C~115 C 22. 38( 30. 53, 15.85);
GB 9846—83 s 69. 27 ( 136. 92,
8.87), 15 .6
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Tab.4 Test results of glue shear strength
(M Pa)
A B o D E F I-69 1-72
01 1 1 1 1 1 1 1L 21 1.18 1 36 0 25 1 06 1 27
02 1 1 2 2 2 2 1 50 1.49 1. 33 0 71 0. 59 1. 40
03 1 1 3 3 3 3 1 07 1.23 115 0. 84 0. 96 0. 87
04 2 2 1 2 1 3 1 65 2.00 1 72 1 32 1 33 1 24
05 2 2 2 3 2 1 113 1.36 1 05 1. 08 0.92 0. 84
06 2 2 3 1 3 2 1 55 1.74 1. 36 L11 L 41 1. 26
07 3 3 1 3 1 2 0.93 1.03 0. 88 0. 97 0.82 0. 90
08 3 3 2 1 2 3 175 1.59 1. 36 107 0. 64 1 07
09 3 3 3 2 3 1 1 78 1.47 1. 09 1 28 1. 09 1. 26
10 1 2 2 1 1 3 1 70 2.00 1 54 1 35 0.95 1 34
11 1 2 3 2 2 1 L 54 1.15 0. 97 1 20 L 35 121
12 1 2 1 3 3 2 1 01 0.90 0. 97 1 05 0.75 0. 90
13 2 3 2 2 1 2 1 35 1.47 1. 26 1 30 1 33 119
14 2 3 3 3 2 3 112 1.25 110 0. 82 0.91 078
15 2 3 1 1 3 1 1 58 1.41 1 24 0. 69 0.99 113
16 3 1 2 3 1 1 1 05 1.43 1 14 0. 90 1. 00 093
17 3 1 3 1 2 2 L 54 1.25 110 1 33 0. 62 135
18 3 1 1 2 3 3 1. 63 1.75 1. 65 1 32 118 1. 03
19 1 3 3 1 1 2 1. 56 1.75 1. 40 1 41 119 1. 25
20 1 3 1 2 2 3 1. 59 1.35 1. 38 1. 58 1. 20 0. 94
21 1 3 2 3 3 1 118 1.11 117 0. 76 0.93 0. 84
22 2 1 3 2 1 1 1. 37 1.24 1. 31 1. 37 1 52 119
23 2 1 1 3 2 2 1. 00 0.89 0. 61 107 0. 57 0. 80
24 2 1 2 1 3 3 L7l 1.83 119 1. 43 1 10 112
25 3 2 3 3 1 3 0. 91 1.21 092 1 02 121 0. 96
26 3 2 1 1 2 1 1. 52 1.07 1. 42 0. 77 1. 03 118
27 3 2 2 2 3 2 1. 63 1.38 1. 25 1. 62 0. 73 1. 23
b o . D ( . E (
31 ) F( ) 2
4, C( ) 1 , A(
32 ) B( )
6
(31 . Tab. 6 Results of variance analysis
32.1 6 ) FF(0.05)
5 1-69 D 16228 2 0811338 75147 3. 74  *
5 E 01153 2 005763 5338 374 %
Tab.5 Scores for various factors [-72 D 0.7500 2 037501 8 692 374 ¥
F 04945 2 024723 5730 3. 74 *
[ 60 1 .72 D 0655 2 032780 9.292 374 *
A 321 231 123 312 2L3 132 € 0205 2012225 4168 374 ¥
B 321 231 231 231 231 213 D 02844 2 014218 4848 374 %
C 231 231 2L3 31L2 31L2 321 E 03698 2 018491 6305 374 %
D L23 1L23 1L23 L23 231 L23 D 06755 2 033774 57780 3. 74 %
E 321 132 1,32 31L2 132 132 F 00481 2 002407 4118 374 %
F 31,2 321 3L2 31.L2 312 213 x %
322 F 3.3
6, 6 , 6 331 6
6 F 5 F A( ) B(
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Fig. 4 Effect of assembly patterns

on glue shear strength
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Fig. 5 Effect of adhesive formulation
on glue shear strength
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Fig. 6 Effect of nosebar pressure
on glue shear strength
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