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Adhesion Characteristics and Anatomic Scanning of
Plywood Bonded by High Density Polyethylene*!

Kie-Sun Han*? - Hwa-Hyoung Lee*?

ABSTRACT

This study was carried out to discuss feasibility of high density polyethylene(HDPE) as a new sub-
stitute for the conventional adhesives in plywood manufacture. Plywood was composed of radiata
pine(Pinus radiata) and Malas(Homallium feotidium) veneers and bonded by HDPE. Adhesion charac-
teristics and anatomical scanning has been examined through tensile-shear strength test and scan-
ning electron microscopy (SEM).

The results are as follows:

1.

o

Optimum loading quantity was 15g/(30.3x30.3)cm?, and tensile-shear strength increased with
the increase of loading quantity.

. Even at the hot pressing time of 1 minute, tensile-shear strength met the value of KS(over the

7.5kgf/cm?). and tensile-shear strength increased with the increase of hot pressing time

. Plywood composed of veneer at moisture content of 19 6% showed similar tensile-shear strength

to that at air conditioned moisture content of 11.4%.

. Under the same condition of hot pressing time, tensile-shear strength of plywood bonded by

HDPE met the KS value of boil and wet test and proved the same group as phenol formalde-
hyde adhesive.

. HDPE films showed mechanical adhesion through penetration into the lathe check and ray of

veneer.

Keywords : High density polyethylene(HDPE). plywood adhesive, tensile-shear strength mechani-

cal adhesion
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Table 1. Characteristics of HDPE.
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Table 2. Physical properties and tensile-shear strength of plywood by the loading quantity of HDPE.

Physical properties

Tensile-shear strength

Wet*? (F=13.76™") Boil™® (F=98.2"")

Loading Density  Moisture Dry™! (F=7.26™)
quantity content Strength
(g/cm?) (%) (kgf/cm? (%)

WF* Duncan  Strength  WF Duncan Strength  WF Duncan

(kgf/em®) (%) test  (kgf/em®) (%) test

Tg/A 0.64+0.01 7.18+0.32 14.44+1.42 62.5
15g/A  0.66+£0.02 6.77+0.22 17.58+1.42 95.0
20g/A  0.65%:0.01 6.83+0.13 19.71=1.14 75.0
25g/A  0.651+0.01 6.83£0.37 21.79%4.05 100.0

7.50+0.44 350 C
15.18:£0.81 57.56 A 14.49+0.64 &5
12.54x1.54 60.0 B 13.88+1.07 80
14.11+£3.19 87.5 AB 18.50£0.68 100

6.70+1.38 20

vl ve i@}

Notes: KS value of tensileshear strength : over 7.5kgf/cm?®.

*' Dry : Tensile-shear strength of dry test.

* Wet : Tensile-shear strength of wet test after immersing in water for 3hr at 60T,
*3 Boil : Tensile-shear strength of wet test aftcr cyclic boiling in water.

* WF : Wood failure,
A (30.3%30.3)em?.
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Table 3. Physical properties and tensile-shear strength of HDPE-bonded plywood by the hot press

time.
Physical properties Tensile-shear strength o
Press Density Moisture Dry (F=1.43™) Wet{F=11.13"" Boil (F=16.03")
time content Strength  WF™ Duncan Strength WF Duncan Strength WF Duncan
(g/om) (%) (kgf/cm® (%) test (kgf/cm® (%)  test (kgf/cm?® (%)  test
1 0644001 6.80%£0.34 16.54=1.59 67.5 10.59:+1.20 60.0 C 8.97£0.49 575 C
2 0.64+0.03 6.97+£0.42 15.39+0.95 90.0 9.02+1.31 70.0 BC 9.1520.80 325 C
3 0.66+0.03 6.79+0.37 17.41+1.90 70.0 12.01+3.28 50.0 B 9.37+2.54 45.0 C
4 0.65+0.01 6.80+0.31 16.64+1.11 92.5 16.21+£1.40 85.0 A 12.89:0.59 60.0 B
5 0.66+0.02 6.77+0.38 17.58+1.42 95.0 15.18:+0.81 67.5 A 14.49+£0.64 850 A
Notes: See legend in Table 2. a

33 g}, I AYAITRe] [AE Golr] f18lk TizgEle) o
GgAtel M2 fate] vi5H g Aoly) gl e HDPEZ Fa 23 glle) Aalaly) Zxjgy
om el AEAY AlgAT YR 1EIME KS + £ 26T, JUEE 85%0M Hel, duedred &
of vl 2 W$E BEAZHEY, ol UMFS#AI7} 2 93 Az T HaEn vlasie] Sl ¢
¥ PRA7E 58 E9she A3 vimals gzt o F&o w2 Jagnel FRAAE Fslaat s

e

2878 vehheinh, olel@ @3k HDPER §9& 2734 gavel 2218 479 2 B2 L Table 49 2
YA A00) WE YT AAEE BA A el hRE 2ol Flle AR B Age)
2% e FE ABE BPen, G FABE A9 BAA 23 fol4el ARH) Tanel 3
% PAes 2eauge wddos Frkskart $80) 19.62%% ol o £ WS GehaA, 1}

3.1.1.3 B8 FARIe] 2y oA Azl BAgEe) B g 19, 6%%‘ EER

U gHoz NG F 285 ANES FB WF L FUS. WS ABHD B Ay 3
of AR Folt 89102 A gel] Bl B5E  AUR BF o4l A%E wirh omf& AHE £

Table 4. Effects of moisture content and hot press time on the tensile-shear strength of HDPE-bond-

ed plywood.
Tensile-shear strength
Press MC - - —
. Dry Wet Boil
time — — S
(min.) (%) Strength WK Duncan Strength WF  Duncan  Strength WF  Duncan
B (kgf/cm?) (%) test kgf/emd (%) test  (kef/em? (%) test
1 (F'=0.22™) (I"=0.35™) (F=0.03™)
11.4  16.54+1.59 67.5 ns 10.60+1.20 60 ns 8.97+0.50 60 ns
19.6  16.99+1.09 60 11.64+3.32 50 8.92+0.22 50 2
2 (F=0.048™) (F=13.83*") (F=1.14"™)
11.4 16.79£1.28 90 ns 9.02+1.31 70 B 9.15+0.80 52.5 ns
19.6 16.99+1.31 170 11.80+0.73 50 A 9.78+0.87 40
3 (F=0.48"™) (F=0.074™) (F"=2.77%)
11.4 1741190 70 ns 12.01+3.28 50 ns 9.37+2.53 45 ns

19.6  18.264£1.563 90 12.46£0.28 60 11.5340.57 65

Notes: See legend in Table 2.
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Table 5. Physical properties and tensile-shear strength of plywood by the adhesive type.

Physical properties

Tensile-shear strength

Adhesive  Density  Moisture Dry (F=20.63*") Wet (F=14.68**) Boil (F=202.63"*)
type
ype . cor:tent Strength  WF Duncan Strength WF Duncan Strength WF Duncan
(g/em’) ) (kgf/em® (%) test (kgfjem? (%)  test (kgf/em® (%) test
UMF  0.62+0.03 8.34+0.35 17.90+0.61 25 A 12.04+0.29 25 C 0 0 B
PF 0.63+0.02 5.50+0.37 13.954£0.63 65 B 18.30£2.69 55 A 14.22+1.91 65 A
HDPE  0.66+0.02 6.77+0.26 17.58:+1.42 95 A 15184081 67.5 B 1449064 8 A

Notes: See legend in Table 2.
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