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Studies on the Improvement of Wooden Materials. II.

On the Gluability of Wood-Plastic Combination (WPC).
(Part 1) Effect of Polymer Content and Wettability
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Effect of the extraction with ethyl alcohol-benzene solution and the sanding with

No. 80 sandpaper on tensile shear strength of glue-joint and wettability.

Treatment ‘ J Kaba (Birch) | Hickory
@ &)
! Tensile shear | 31.3 @ 25.8 @
strength (kg/cm?2) 2.7 ® 0.2 1)
cm :
Untreatment g 20.8 28.2
a
Cos. 0 0.628 0.782
@ .
Cos. 6 0.582 0.672
[©)] @)
Tensile shear 21.1 o 21.2 @
strength (kg/cm?) 20.1 © 26.7 ®
cm 5
Extraction & 20.8 18.5
m
Cos. 6 0.485 0.940
@ V
Cos. 0 0.409 0.918
[€©)) iy [©) T
Tensile shear 23.5 @ 24.3 @
Extraction and’ strength (kg/cmg) Zgﬁ * 32)17§ ®
sanding | @
| Cos. 0 0.994 0.999
@
Cos. 0 0.967 0.950

(1) Inclined plate method
(4) Urea resin adhesive

(2) Water droplet method
(5) Polyvinyl acetate emulsion

(3) Epoxy resin adhesive
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Fig.1. Relation between tensile shear stre-
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WPC. (Kaba wood-PMMA)
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Fig.2. Relation between tensile shear stren-

gth of glue-joint and polymer content in WPC.

(Hickory-PMMA)
ERTOBENETH -7, DT EiFTRF Vg
EXD 1) TREESABLIOR VBB = vz Y
a3 VEORY) v —BILIEENOETEHARADIINC
EMOEATE S, &AW, oy - PMMA TEBWN
T, RV v—BOLOEFHICHT 2R Y ~—B50%D

ENDETE SR RF VilgESEHTB8Y, 27
ﬁ%-ma%%%%u T38%, RVEe=TwY 3 v TH8%
Thb. EEUHOUED/DITIEENEMAEEEL T,
BEERPOKRSDEBEEDIR TELEND LS.
B, COTEIDOTERFTH 3.

EBRROEHICK - T, AEHRIEOEM B KO
WA ZBRENTIEEAEED OGN h -7z,

3.3 BnNERUT—E2LORF

FEHEICBNT, REOMNBREKBRTFLLICER
K<monTna, WPC IARMITIEBIER Y =~ —2F
HLTWADT, BFKTEE2ANRBE N EE IR
3. EREB XOEHEECE IR ) ~—B L DHA
f#Aa AN - PMMA (2D CiE Fig. 31T, Eval)—-
PMMA [t T3 Fig. 4 1Tor L1z, 7k, sk X
3 DOWRED—FI% Photo. 1 |[T/R L7z,

RY) = =0T ZIC US> THEMAOZAE R
2T T & Photo. | ITHRREICREN TN B, A1oN
BIObva ) —EFRER) ~—2#IN 4 31 oh
T, RSB LOEREEIC X 2NNIZEL L5, §RL



—102—

BIRRFRERMERE H25

ek Hic, IWOEEAL IR v—BOHME L BIT
BEENIETIT20T, ANORTEEENEOMICIE
TR EGRNH D, WPC/EHAKBOMNDIEL L2 E
BEEHRETS3.

Control

6=26°

PMMA 70%  6=67°

PSt 70%

6=92°
Photo. 1. Water droplet on the surface of
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Fig. 3, Relation between wettability and polymer
content in WPC. Wettability was expressed by
cosine-contact angle. (Kaba wood-PMMA)

1.0

(3]

= L

j g

o

-

5

£ 05~

o

(&)

|

[

£

8 = O Inclined plate

© @® Water droplet

0 | | 1
0 25 50

Polymer content (%)
Fig.4 . Relation between wettability and pol-
ymer content in WPC. Wettability was expr-
essed by cosine-contact angle. (Hickory-PMMA)

D BIEENCKREBELE SIS, TR bERR
HEICH 5. BEREICLZBNORIETIZA/x-PSt B
e wa)—-PSt &% cosO 120THS., T b
B, BEKICK > TERODNIBEOIRETH 5. .
1k, FATVvY—7 =/ —VIERRESHI AR THE
FExBTI o705 WPC RiiRicEEshEh -1,

4.8 bH D I
WPC DHEFMEICONTE) v —EBEBXUTHRNDORT
EDBBREBRITL, DE¥DOEREG .


n021901.pdf

RIS - EPEEAK - fEEFRAR : REHMEOWRICE T 5K

(24D — 103 —

Table 2. Effect of the type of polymer on tensile shear strength of glue-joint and
wettability of WPC.
Tensile shear strength (kg/cm2) Wettability
Species
Epoxy resin Urea resin PVAc emulsion | Inclined plate | Water droplet
Kaba wood-PMMA 14.8 141 12.7 0.051 0.280
Kaba wood-PSt 10.5 8.1 11.3 0 0.097
Hickory-PMMA 21.8 22.4 21.3 0.796 0.384
Hickory-PSt | 14.2 12.4 13.7 0 0.145
(1) #H,x+- PMMA &0t va)—- PMMA AV ONIL o,

DEFITENT, PMMA EX#iIngd 2iconTiESED
BIETT 3. CRREBEHICEE LTV 3K MIEmRE
RY) T —ICE > TERB - LI E 5D THA
I, LirL, TRFVEIEESHIOL S ITKkDOEZNR
WEEBHITIER Y ~—BIC L 3 EENOETE&RDE
V.

(2) WPC oz ) ~—EB0#inE & bicE
{10, WNEESENEICRBESERENS 5. @ERE
BIOWEREEICE 20z CERER L.

(3) #Y~=—0EHick 33221z PMMA & PSt
OMITRFSHICH D, PSt MEMOELE L XURN
2 PMMA o6& D HEN,

(4) WPC DIEHICENT, ABBERBRIZEAL

(5)  Ta—u- XRVEVERICKBH BRI
Ko TESENIRMEMOEENLD BET L. L
L, ZOEBMEWET S C EiCK > TEEN AR EH
OENERUDP, ENPEICKE s, ThiZEREH S X
MEELTNBEDTRIENPEELS.

DEn&Hic, WPC pEFIZEMIEN & ik UTH
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FUE/ = —DFE, EEZGORFAPLETHS LR
bhs.
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Summary

In the present paper, the gluability of wood-plastic combination (WPC) with
several conventional wood adhesives is investigeted.

The wood specimens used in this experiment was prepared from clear, defect-free
sliced veneer of Kaba (Birch, Betula Maximowicziana REGEL ; 1.5 mm. thickness)
and Hickory (Carya ovata K. KocH; 1.3 mm. thickness). These woods were pre-
treated with ethyl alcohol-benzene solution to extract away soluble materials. WPC
was produced with the pre-extracted wood-methyl methacrylate-benzene-benzoyl per-
oxide system by means of the heat-catalyst polymerization method. Before gluing,
the gluing surface of WPC was sanded with No. 80 sandpaper.

Treated wood (WPC), matched control (extracted and sanded wood) and untre-
ated wood were glued with epoxy resin adhesive, urea resin adhesive or polyvinyl
acetate emulsion, and three-ply plywoods were produced with conventional method.
The tensile shear test of glue-joint was carried out on these specimens.

The wettability of the specimens was measured by the inclined plate and dro-

plet methods with distilled water.

The results obtained were as follows :

(1) The tensile shear strength of WPC varied in an inverse manner with poly-
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mer content; the higher the polymer loading the lower the tensile shear strength
(Figs. 1 and 2). This may be due to that the moisture diffusion rate in WPC is
considerably slower than in untreated wood.

Also, the wood failure was hardly observed in WPC while it was high in untre-
ated wood and control. .

(2) The wettability of WPC decreased along with increased polymer content
(Figs. 3 and 4 ). This may be due to the effect of non-polar polymer which depo-
sits in WPC.

(3) The types of polymer here employed gave significant effect on the tensile
shear strength and wettability. The effect of polystyrene was greater than that of
polymethyl methacrylate (Table 2 ).

(4) The extraction of woods with ethyl alcohol-benzene solution gave the ten-
sile shear strength lower than that of the untreated wood, while the wettability
of these speimens was better than untreated wood. But, when the gluing surface of
pre-extracted wood was sanded using a sandpaper, the tensile shear strength and wet-
tability were generally same or larger than those of untreated wood (Table 1).



