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Effects of UF Resin and Taro Adhesive Mixture
on Plywood Bonding Strength:

Phil Woo Lee’: Heon Park:?

Summary

Taro-UF mixed type resin system was developed for gluing plywoods. The taro adhesive that was activated
with sodium hydroxide was mixed with the definite ratios of UF resin adhesive. At the sametime, wheat-UF
mixed type resin was also applied with the same method as taro-UF mixed type resin.

The mixing ratios of taro or wheat adhesive: UF resin were 0:100, 10:90, 20:80, 30:70, 40:60, 50:50,
60:40, 80:20, and 100:0 by weight.

In addition, the UF resins extended with wheat powder at the extending ratios of wheat powder « UF resin,
10:90. 20:80, 30:70, 40:60, and 50:50 by weight, were also used.

The dry and wet shear strengths of the plywoods of 30:70 (tarc . .:hesive : UF resin) mixing ratio were
highest.

The dry shear strengths of the plywoods manufactured with the UF resin-mixing taro adhesive were higher
than those of the plywoods with the UF resin-mixing wheat adhesive at 10:90, 20:80, 30:70, 40:60, 50:50, and
60:40 (taro or wheat adhesive : UF resin) mixing ratios.

At all mixing ratios, the wet shear strengths of the plywoods manufactured with the UF resin-mixing taro
adhesive were higher than those of the plywoods with the UF resin-mixing wheat adhesive.

The dry and wet shear strengths of the plywoods manufactured with the UF resin-mixing wheat adhesive were
higher than those of the plywoods with the wheat powder-extending UF resin at the mixing ratios, 10:90,
20:80, 30:70, and 40:60 (wheat adhesive or wheat powder : UF resin).

So. it was found that the plywoods manufactured with the UF resin-mixing taro adhesive and the UF resin-
mixing wheat adhesive had better shear strength than the plywoods with the wheat powder-extending UF
resin. It was because the taro adhesive and wheat adhesive themselves took the bonding properties after being

activated with alkali.
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Table 1. The mixing ratios between taro
adhesive{or wheat adhesive) and
urea resin by weight.

Component Mixing ratio(%)
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Table 2. Dry shear strength of the manufactured plywoods and duncan test at 95% significance

Glue &

Wheat flour

Wheat glue

Taro glue

C*

extender

Dry

30 40 50 60 80 100 10 20 30 40 50 60 80 100 10 20 30 40 50

20

10%*

Shear

strength(psi)

265

210 256.9196.3 1825 131.9 2188 251.9 1925 2294 196.9

275 235 275
T60 W40 F50 W60 T8 F30 w80 WI100 T100

275 245 225 280

265 235 225 130 270 285 270 270 285
241.3 221.9 2238

310 285
217.5 2388 227.5 2575 2431 225

265

180~ 210~ 200~ 210~ 205~ 190~ 170~ 1556~ 30~ 215~ 1956~ 185~ 180~ 205~ 150~ 145~ 30~ 180~ 200~ 165~ 160~ 160~
225 300

Range

215 1956 71.9
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T*30 W50 F20 T40 WI0 T10 F40 T20 TS0W30W20F10C

Duncan test
(95 % significance)

wheat flour

: glue or extender mixing ratio(to urea resin weight).
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Table 3. Wet shear strength of the manufactured plywoods and duncan test at 95 % significance

Glue &

Wheat flour

Wheat glue

Taro glue

extender

20 30 40 50 60 80 100 10 20 30 40 50 60 80 100 10 20 30 40 50

10**

Wet
Shear

strength(psi)

270 270

90~ 150~ 140~ 150~ 140~
260 235

220
1394 1784 170 2069 205.0

F10 T80 W80 W100 T100

0

~

0

240

275 285 280

180~ 145~ 180~ 135~ 160~ 130~ 30~
270

260 255
2206

~{)

185 0

0~

300 250 275 220
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110~ 150~ 195~ 180~ 180~ 145~ 130~
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200

Range
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Mean
Duncan test
(95 % significance)
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300k © taro adhesive Y** = 169.04
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A: 0 10 20 30 40 50 60 70 80 90 100
B:10090 80 70 60 50 40 30 20 10 O
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Fig. 2. Relation between adhesive - or extender -

UF resin mixing ratio and wet shear strength.

At taro adhesive or wheat adhesive or wheat powder,
B : UF resin
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