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Use of Polyethylene as an Additive in Plywood Adhesive*!

Yong-Sung Oh*?

ABSTRACT

A low density polyethylene(LDPE) was examined as an additive in phenol-formaldehyde(PF) resin
adhesive for bonding radiata pine plywood. The LDPE was supplied by the commercial manufacturer. The
LDPE was compared to a commercial filler commonly used in structural plywood adhesives in the United
States. The adhesive mixes were made by following the recommended procedure of Georgia-Pacific Resins
Inc.. using plywood-type PF resin. A total of 48 three-ply plywoods. 6.3 mm nominal thickness and 30 by 30
cm in size, were made at two press times (4 and 5 min), two press temperatures (150 and 160°C) and 30
minute assembly times for four adhesive mixing types. Evaluations of the LDPE addition were carried out by
performance tension shear tests after two cycle boil aging tests on plywood per the U.S. Product Standard PS
I-83. After accelerated-aging tests. plywoods were exhibited no delamination. The test results included
tension shear strength and estimated wood failure values. The plvwood test results support the use of
polyethylene as an additive in plywood adhesives.

Keywords : Filler, extender, phenol-formaldehyde resin adhesive, radiata pine plywood. low density
polyethylene
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Table 1. Synthesis charges for plywood-type phenol-
formaldehyde resin.

Material ingredients Amount (moles)

Phenol 1.00
Sodium hydroxide 0.25
Water 1.31
HCHO 3.79
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Table 2. Typical physical properties of phenol-
formaldehyde resin used in this study

Properties PF resin
Nonvolatile solids (%) 43
pH 113
Free fomaldehyde (%) 0.23
Gel time (at 100%C) (min) 25
Specific gravity (25C) 1.2
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Table 3. Plywood adhesive mix composition used in

this study.
. o . Adhesive mix type*!

Adhesive mix ingredients

I nm m 1
Water 55 55 55 55
Phenol-formaldehyde resin 30 30 30 30
Extender (Proteinaceous) 6 6 6 6
Filler (Lignocellulosic) 6 45 3 -
Polyethylene - 15 3 6
NaOH 3 3 3 3
Total mix 100 100 100 100

*! Parts by weight.
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Table 4. Wood failure percentages of plywood shear
specimens for all processing variables.

(unit : %)
Press Press Adhesive mix type
temperature  time
() (min) I H I v
150 4 93* 93 88 77
5 93 90 87 84
160 4 98 93 87 85
5 94 85 89 80

*! Values represent average wood failure percentages
of 20 test specimens.



Table 5. Wood failure and shear strength values for
adhesive mix type.

Table 6. Wood failure and shear strength values for
hot press temperature.

. . Wood failure  Shear strength Hot press temperature ' Wood failure Shear strength
Adhesive mix type
(%) (kPa) () (%) (kPa)

1 95 A*! 1458 A*! 150 89 A*! 1419 A*!

I 90 AB 1412 A 160 90 A 1306 A

I 88 BC 1390 A

%1 1 i
v 82 C 1188 A Means with the same capital letter are not

*I Means with the same capital letter are not
significantly different at the 5% level.
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significantly different at the 5% level.

Table 7. Tension shear strength of plywood shear
specimens for all processing variables.

(Unit : kPa)
Press Press Adhesive mix type
temperature  time
) {min) I I I v
150 4 1138*! 1262 1296 1089
5 1420 1627 1400 1206
160 4 1862 1227 1475 1124
5 1413 1524 1393 1337

*1 Values represent average shear strength of 20 test
specimens.
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