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Compar ison of Adhesive Properties of Laminated Woods
Composed of Softwood and Hardwood

Yuki MOTOTANI
Yuu HASEGAWA*!

Takato NAKANO
Yasushi HIRABAYASHI

Adhesive properties of various laminated woods were compared on the basis of the adhesive test on
Japanese Agricultural Standard(JAS) and the shear strength test after wet/dry cyclic treatment, whose

combination were composed of softwood/softwood, hardwood/hardwood

and softwood/hardwood. They

were bonded with resorcinol-formaldehyde resin(RF) and aqueous polymer solution—isocyanate resin(API)

The dry strength and water resistance tests on JAS were related to those of the constituent species except
for larch. Moreover, wet/dry cyclic treatment had a much greater effect on specimens with RF than on those
with API. The reason was mainly that the durability depended upon the mechanical properties of the adhesives :

APl resin is softer at room temperature than RF

Keywords : |aminatedwood, adhesive properties, wet/drycyclic treatment,

Resorcinol-formaldehyde resin, aqueous polymer solution—isocyanate
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Table 1. Shear strength and wood failure under dry condition for laminated woods with various species.
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Resorcinol-formaldehyde resins

S TA 2T A — MEEH

Aqueous polymer solution-

B isocyanate resins
Laminated system &AM Al & AN Ah
Shear strength Wood failure Shear strength Wood failure
(kgf/cm?) (%) (kgf/em?) (%)
[E—#i#& Hardwood/hardwood, softwood/softwood
X+ /I XFT 106 0 141 40
Japanese oak/Japanese oak
~YhIN [ ThN ) 161 40 160 50
Japanese red birch/Japanese red birch
hvs [ hyo 144 100 128 100
Katsura/Katsura
FEYW/ hEVY 86 100 89 100
Saghalin fir/ Saghalin fir
AV [ hFvY 115 70 100 80
Japanese larch/Japanese larch
#4HHi@ Softwood/hardwood

FEww/ IXFS5 90 80 101 100
Saghalin fir/Japanese oak

v RN 95 100 99 100
Saghalin fir/Japanese red birch

n o hws 96 100 98 100
Saghalin fir/Katsura
ho~ew/ IX+5 99 10 130 80
Japanese larch/Japanese oak

7| AN 107 90 133 80
Japanese larch/Japanese red birch

v hYS 110 70 105 90

Japanese larch/Katsura
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Fig.1. Relationships between shear strength before

and after wet/dry cyclic treatment for
laminated woods made of hardwood and
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Fig.2. Relationships between shear strength before and
after wet-dry cyclic treatment for laminated woods
made of hardwood/softwood samples

softwood /
o [ ] a
Oak B /
K L F
Legend o Laminated woods bonded with agueous polymer /

solution-isocyanate resin e  Laminated woods = /

bonded with resorcinol-formaldehyde resin Oak a

Japanese oak B Japanese red birch K Katsura L Legend o Japanese larch/hardwood® bonded with aqueous

Japanese larch F Saghalin fir.

Note :

API
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solution-isocyanate resin Saghalin fir/hard wood
bonded with agueous polymer solution-isocyanate
resin e Japanese larch/hardwood bonded with
resorcinol-formaldehyde resin m  Saghalin fir/
hardwood bonded with resorcinol-formaldehyde resin.
a) :Japanese oak, Japanese red birch, Katsura

API
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Fig.3 Temperature dependence of relative rijidity
Gr and tand for aqueous polymer
solutionisocyanate resin after various

treatments
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Fig.4 Temperature dependence of relative rijidity
Gr and tand for various resins after
Vaccumdrying at 30 overnight
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