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Study on Optimization Technology of Plywood by
Using Powder Larch Tannin-PF Adhesive
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Abstract  The preparation of powder larch (Larix) tannin phenol-formaldehyde ( TPF) adhesive
and technology of hot pressing of plywood were studied. The results demonstrated that the ideal
mixing ratio of powder TPF and water was 10° 9 by weight and the bonding strength was improved
after laying the blended liquid adhesive for 24 h. Adding flour by 5% or 5% of flour together with
5% of wood powder can strengthen the bonding strength of plywood. The optimum parameters of
Masson & Pine ( Pinus massoniana) plywood manufacturing technology by using TPF adhesive were
as following moisture content of veneer o ~ 8% , resin consumption 275 g/mz for double sides,
veneers assembly time about 1 h, hot—pressing temperature as 140 <, hot—pressing time as 0. 9
min/mm of thickness for general plywood and hot—pressing pressure as 1. 0~ 1. 2 M Pa.

Key words  Tannin-phenolformaldehyde ( TPF) adhesive; Bonding strength; Bonding technolo—
gys Plywood

( TPF)
( = 5% ) ( 11
40 ) 60% , (Pinus massoniana ) 1.7
, 0. 05 mm;
o ( = o )
5800 / .
: 90. 3% ,pH  11. 38,
, 1 0. 38% , 0.3% , 12 3%
e , > 20 > 1
T PF 1.2
: 2000-03-21, : 2000-10-16
(19675, . JAS



14 6 2000 11
4n, (63 27T 3
20 h, 4h , 3 TPE
. Tab. 3 Effects of mixing ratio of powder TPF to water
on bonding strength of plywood
2 /MPa
% g /m? CV Po %
21 10° 10  45.0 300 1.58 0.81 124 24.30 358
21.1 10t 9 47.4 285 150 113 1.29 800 500
4 10t 8 50.0 270 1.80 1.21 1.49 14.30 342
, 42 47 2.1 4
52 5T , 1+ 1 ,
, L 24 h N
2
1 R . 300 g /m’,
Tab. 1 Viscosity of mixed TPF adhesive 2. 1.2 s
laying for different time 4
/mPa’ s 4
% 4h 12h 36h 60h 84h 108h 180h 252h Tab. 4 Effects of filler § type and consumption amount on
42 525 525 600 63 663 690 775 875 )
bonding strength of plywood
47 1400 1375 1750 1588 1563 2100 2325 3100
52 3950 3800 4 000 3 300 3 800 5000 7600 10000 /M Pa
57 16000 1125011 00012 50013 000 ( ) Cv % %
(28t 2 25C. 1.58 0.81 124 243 35. 8
% 1.67 130 148 96 18.3
1 , , 10 1.58 092 125 17.2 85. 8
, ; > % 1.48 099 126 130 55.0
4% % + %% 1.76 1.40 158 99 63. 3
,  84h : 2.2
0 , (4) (B) ()
4% . (D) (E) (F) ©
21.2 , 5.
1: 1 ( )
4% , 300 / b2
2 o,
m- 140°C, 1.2 MPa 6 °
. 5
min . ) 2
5 Tab. 5 Contrast of factors and levels
Tab. 2 Effects of laying time of mixed TPF on -
. AMe B/(g° m2)C/min DJ/C E/(min° mm”) F/MPa
bonding strength of plywood 1 45 200 0 120 07 Lo L2
/M Pa " 2 8 275 60 130 0.9 25 30
(@
CV 310~ 11 350 - 140 L1 -
0 1. 30 0.72 1.00 17. 44 2.5 4 13 14 425 - 150 L3 -
24h 1. 58 0. 81 1.24 24. 30 35.8 [4]
48, 1. 46 0.90 1.24 14, 07 10. 8 L16(4$< 23) ’ 1
404 1. 3% 0.74 1. 00 17. 70 0 s 24 .
& 20°C, ( 6
21.3 1) R R
24 h s : s
( ) 135 ¢ /m’, 2.1.2 . ( 2




November 2000 CHINA WOOD INDUSTRY Vol. 14 No. 6
1.0
0.9
= = =l s (1)
i JE < = i aco ] 2 £y 1h
= 0.7 < p - ~S—1= ,
g 0.6f H H .[j - —° _.:_] =
Bos| fi 1= = T S °
Sos R S E ] I (2)
g 03 BT 11 IFH = L0
.2l H H H= <H H = s . .
o .
0'(: IHIRIE < ~ 1.2MPa o~ &o ;
A, Ay Ay A B B, B, B, ¢, C, D\ D, DD, B E, E; F, F, 1 2.5 3. 0MPa , %o ~ Jho
1K 3 Rk F
2 o
1 (3)
Fig- 1 Effects of factors on bonding strength ’ 5
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Tab. 6 Square variation analysis of test results (4 s
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Fig. 2 [Effects of factors on bonding strength as pressure of hot-pressing constant
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Fig- 2 Curveresolved ESCA Cs signal of Chinese Fir before and after treatement
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Tab. 3 Ratios of carbon and oxygen in Chinese Fir and Poplar before and after treatment
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