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Gluing High Moisture Content Veneer with Corn Starch Modified UF Resin

SHI Jun-you
(Beihua University, Jilin 132013, Jilin, China)

Abstract: Generally, moisture content of veneer for plywood bonded with conventional UF resin is
required to be less than 8%. In this study, UF resin was modified by copolymerization with semi-
esterified corn starch. Effects of amount of semi-esterified corn starch, molar ratio of UF resin,
mixture proportion and hot-pressing parameters on glue properties, such as viscosity, stability,
curing time and bonding quality, were investigated. The results showed that when moisture content
was increased to 16 % ~18% , physical and mechanical properties of the plywood conformed with the
standard of GB/T 9846. 1~12—88 and manufacturing cost of the plywood could be reduced.
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5 22~24 sC -4 .25 C); 105~115 C, 1.0 MPa, 6 min,
52%~55%; 0.3%~0.5%; 1,
69~100 s; 10%~13%., 1 UF
Tab.1 Relations between modified UF
resin and properties of plywood
( Betula platyphylla ) ( Popuius
cathayana) , 2.0 mm; .400 mm X 400 mm 2(F) # n(W) (UF) * n(ECS) /MPa /%  /(mg-+L1
1 220 mmX2 440 mm 2 ; 8% ~12%. 150 8:2 1.26 90 4.92
1.2 : 7+3 0.98 90 4.24
’ L 10 82 .18 80 3.62
’ ’ 73 0.92 75 3.26
. L 30 8:2 0.98 60 2. 86
’ 7:3 0. 82 50 2. 64
3 , GB/T 9846—88
i / 8§+ 2 0. 86 70 2.48
( ) .GB/T 17657 —1999¢ 120 713 0.78 65 2.12
) . s Lo 8:2 0.82 65 1.62
GB 18580 — 2001 _ ’ 73 0.76 60 1.04
105 8§:2 0.55 40 0. 82
» ; i 7:3 0.42 40 0.74
6 ° UF ECS 45 C
2 1 VF U b
2.1 . ’ °
, UF ECS 7+ 3
2.1.1 ECS .
9 000 ml s R n(F) :n
(UW=1.1,n(UF) : n(ECS)=7:3 ,
El R
2.3 ECS
’ ’ F U 1.1 . on
(UF) : n(ECS) 6:4.,5:5.4:6 3 s
40 C s
o : . 3 110 C,
2 1.2 UF 1. 0 MPa, 6 min; 5% ;
260~280 g/m’, 16% .
0 0
pH  4.6~5.2 : 18%6.20% 2
2 ECS
° ’ Tab.2 Relations between amount of semi-esterified
° ’ corn starch and properties of plywood
¢ 3%). (UPF) : n(ECS)
2.1.3 UF ECS UF R /% IMPa /% JGmgel )
16 0. 82 75 1. 26
N ’ 6: 4 18 0.74 60 1.48
R 20 0.58 20 1.54
16 0. 66 40 1.08
UF ° 55 18 0. 54 30 1.22
2.2 ECS UF 20 0.50 10 1.52
16 0. 46 20 0.62
’ 4:6 18 0. 38 10 0.78
. (16%~18%) 20 0.22 0 0. 82
s ECS UF , 2 . ECS .
UF o : s o
16% ~18%; 260~280 g/m”; ECS s
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. UF 5%,
. n(UF) : n(ECS) =6 : 4, 16 % ~ . (20 C)
18% R 45 min R
2.4 2.5.2 UF
2.4.1 ECS , UF .
, n(UF) : n(ECS) =6: 4, . 16% ~18%
UF , ECS , , UF
3, . 5,
3 ECS 5

Tab.3 Relations in viscosity between ECS
emulsion and mixed adhesive

ECS /(mPa ¢ s) /(mPa »+ s) /d
1 420 350 2d
2 560 420 25
3 740 638 7
4 1480 1210 2
20%
3 ,ECS ,
R ECS 560
mPa « s 460,480,520 mPa - s,

380,390,400 mPa -« s,

30.35.40 d, ECS
460~560 mPa -« s,
2.4.2 UF
ECS 520 mPa - s, n(UF) :
n(ECS)=6 : 4, UF , UF
) 4,
4 UF

Tab. 4 Effect of primary condensation degree of
UF resin or, mixed adhesive stability

ECS /(mPa ¢ s) /(mPa * s) /d
1 120 420 35
2 180 680 7
3 240 860 3
4 320 1260 0
4 , UF s
2.5 UF
2.5.1 UF
’ NH, Cl ,
’ o ’
20% +10% +10% +5% +
55 9 0 ( GJ’l ) )

Tab.5 Effect of filler on application deadline
of modified adhesive

/h /MPa /%
1 5 0.68 60
2 3 0. 82 75
3 PM-1 1 0.78 80
15%;PM-1  30% +20%
+50%
4~6 h, 5
, PM-1 .
2.5.3 s
s : 100 C; 1.0
min/mm ; 0.6 MPa, 1.0 MPa,

3
ECS UF . n(F) ra(U=1.1,
n(UF) ¢ n(ECS) =6 : 4;
UF 2.5 t, 5 kg
, UF 480 mPa -« s;
51%;pH  7~8; G-l
PM-1, 16%~18%, 280
g/m’, 50 min,
, 7 20 m’
. UF .
. (35
15%).
, . 20 m®
I , 1.2 mg/L,
El .
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