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A Study on the Extension of Urea, Urea-Melamine Copolymer and Water
Soluble Phenol Resin Adhesives of Plywood™'

Phil Woo Lee** - Jin Heon Kwon**

This research was carried out to examine the substitutional feasibility of low-priced materials pro-
duced in waste of forest instead of wheat flour which is extended for plvwood adhesives.

Wheat, pine bark, wood flour and pine foliage of coniferous trees or poplar foliage of hardwood spec-
jes were selected and pulverized into 60-100 mesh minute powder after they were dried at 100-105C
during 24 hours in the drying oven.

The prepared particles as above were added to urea formaldehvde resin, urea-melamine copolymer
resin and water soluble phenol formaldehyde resin in the ratio of 10, 20, 30 and 50%.

After plywoods were processed by the above extending ratios, shear strength of extended plvwoods

were analvzed and discussed.
The results obtained at this study were summarised as follows;

1. In the case of urea formaldehyde resin, both dry and wet shear strength of plywoods extended by

wheat flour were shown the highest value.

2. Dry shear strength of urea-melamine copolymer resin was better than that of urea formaldehyde

resin on the whole, while plywoods extended by wheat flour were shown excellent results.

3. Among 10% and 20% extensions of urea-melamine copolymer resin, the best results were shown by

poplar leaves powder, wheat powder and wood flour. They had no significant difference statistically.

4. In the case of water soluble phenol formaldehyde resin, although dry shear strength of pine leaves
powder was higher than that of wheat flour in the ratio of 10%, there was no significant difference

between them in the ratio of 10 and 20%.

5. Among 20, 30 and 50% extensions of water soluble phenol formaldehyde resin, wet shear strength of
wood flour and bark powder was higher than that of wheat flour.

Wet shear strength of wood flour in the ratio of 10% was shown the same tendency as above.

*'. Received for publication on Sep. 20, 1980
o LK BEKS College of Agriculture, Seoul National University, Suweon, Korea.
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Table 1. Glue extending of extender and filler at test (%)

ikending 141 0 10 20 50 50 |
Item
Adhesive 100 100 100 100 100
Extending 10 20 30 50
Water 20 40 60 100
Hardener 10 13 16 19 25
Total 110 143 176 209 275
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Fig,1. Dry shear strength of urea formaldehyde
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Table 2. Significances of F-ratios of U, F.,U.M. F.and P. F. extending resins.

Extended ratio (%) 0 20 3 .
Condition Resin 0
)
Urea formaldehyde 37.79** 121. 493%+ 101. 346%+ 91. 935%+
resin
Dry | Ures-melamine 0. 765 4.0% 1.696 11. 392#+
formaldehyde resin
Water soluble phenol 19. 934** 8.375%* 8.396%* 7.342%%
formaldehyde
Urea formaldehyde 17. 291%* 28.326%* 26.34%* 15, 771
resin
Wet | Urea-melamine 6. 142** 3.66* 6.159* 13. 244**
formaldehyde resin
Water soluble phenol 12. 046+ 32, 172%* 132. 93# 64. 813%*
formaldehyde |
*  Significance at 5 percent level
** Significance at 1 percent level
Table 3. Duncan’s test of Table 2. (U.F.)
St th (psi
rength (psi) Shear strength according to extending ratio
Dry & Wet
Dry Wet
Extended ratio (%)
BAP PLP WOF WHP NON BAP PLP WOF NON WHP
10 47 82.2 94.1 185.9 216.6 0 Q 13.6 55. 8 74.7
PLP BAP WOF WHP NON BAP PLP WOF NON WHP
20 0 5.5 68. 7 184.5 216.6 0 0 0 55.8 95.5
PLP BAP WOF WHP NON BAP PLP WOF NON WHP
30 0 0 40 185.6 216.6 0 0 0 55. 8 68. 8
PLP BAP WOF WHP NON BAP PLP WOF NON WHP
50 0 0 33.9 E.B 216.6 0 0 0 55. 8 73.3

% BAP:Bark Powder, PLP:Poplar Leaves Powder, WOF:Wood Flour, WHP:Wheat Powder,
NON :Non-extending.
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Fig.2. Wet shear strength of urea formaldehyde

resin.
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Fig.3. Dry shear strength of urea-melamine

formaldehyde copolymer resin.
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Table 4. Duncan’s test of Table 2 (U.M.F)

Strength (psi) Shear strength according to extending ratio
ry & wet
Dry &
Extend ratio(%) Dry Wet
PLP BAP NON WOF WHP | BAP NON PLP WHP WOF
10 166.7 168.9 172.9 191.5 207 138.9 156.5 187.3 195 218.5
PLP BAP NON WOF WHP | BAP NON WOF PLP WHP —1
20 151 163.3 172.9 186.4 251.5 | 142.6 156.5 162.7 193.1 201.6
PLP WOF BAP NON WHP | BAP WOF PLP NON WHP
0 133.7 153.3 156.7 172.9 191.5 | 122.2 134.5 145.8 156.5 220.7
PLP BAP WOF NON WHP | WOF BAP PLP NON WHP
50 97.9 98.7 119.7 172.9 234.5 ] 53.3 70. 1 70.3  156.5 203.9

% BAP: Bark pdeer, PLP:Poplar leaves powder, WOF:Wood flour, WHP:Wheat powder,
NON:Non-extending.
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Fig. 4. Wet shear strength of urea-melamine
formaldehyde copolymer resin.
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Y, Kby, EBRHS BEN 2R ddoH
BEDY BEBol 7 ARe EEEte ER
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Fig.5. Dry shear strength of water soluble phenol

formaldehyde resin.

Table 5. Duncan’ s test of Table 2. (P.F)

Strength (psi) Shear strength according to extending ratio
Dry & Wet
Extended ratio(%)\ Dry Wet
BAP NON WHP WOF PIP PIP BAP WHP WOF NON
10 171.5 210.9 280.1 297.4 309.7 { 131.6 139.2 175.3 193.5 210.7
BAP WOF NON PIP WHP | PIP WHP BAP WOF NON
20 135.6 158.7 2109 2426 257.1 | 32.8 72.6 82.3 186.6 210.7
BAP WOF PIP NON  WHP PIP WHP BAP WOF NON
30 116.3 157.9 164.7 210.9 2455 7.3 24.8 28,5 163.2 210.7
BAP WOF PIP NON WHP | PIP WHP BAP WOF NON
50 1249 125.4 154.6 210.9 2484 0 0 9 85.9 210.7

% BAP:Bark Powder, NON:Non-extending, WHP:Wheat Powder, WOF:Wood Flour,

PIP:Pine Leaves Powder.
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Fig.6. Wet shear strength of soluble phenol form-
aldehyde resin.
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