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Y. Isukr*, H. Sasakr**, M. Kawamoro* and T. Maku** : The Plane Bending
Fatigue Strength of Glued Laminated Wood.
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Table 1. Kinds of tests.
: Moisture }Width of annual . : :
Materials content ring (mean, mm) Grain Kinds of specimens
Wide 4.2 Edge
Air dried Flatsawn Plain
Narrow 1.4 Edge
Flatsawn
Plain
‘ d= 2.6mm
Japanese cypress Edge Holed J Zfi 2222
(Solid) d=12.0mm
Regulated 2.1 Slot notch
Plain
d= 2.6mm
Flatsawn Holed d= 7.1lmm
d=12.0mm
B Slot notch
Wide 2.5 | — bdge
Air dried __| Flatsawn Plain
Narrow 1.4 — Edge —
_ Flatsawn
Beech Plain
eec [y
Edge Holed d= 9.5mm
(SO]Id) S d:12.0mm
| Regulated 0.66 Pl(;tinno tch
J Flatsawn d= 9.5mm
l | Holed /= ;19 omm
‘ \ Slot notch
i | 7 Plain
Glued-laminated d= 2.6mm
Japanese cypress Regulated 2.1 Edge Holed d= 7.1lmm
(Urea resin) d= 9.5mm
d=12.0mm
Plain
Glued-laminated - d= 2.6mm
Japanese cypress Regulated 2.1 Edge Holed d= 7.1lmm
(Phenol resin) d= 9.5mm
o d=12.0mm
: Beech Plain
Glued-laminated 0. 66 d— 2 6mm
Beech and —
Japanese cypress Regulated Japanese Edge Holed d= 7.1lmm
(Urea resin) cypress d= 9.5mm
2.1 d=12.0mm
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Table 2. Condition of adhesion.
Resin Hardener Spread Pressure Temperature
(%) (g/ft?) (kg/cm?) &%)
Glued-laminated IGETARAIMU | ‘
Japanese cypress UA104 NH.CI 1 40 10 | 110
(Urea resin) (50%) k ‘
Glued-laminated SUMITOMO | | |
Japanese cypress PV320 non 40 10 140
(Phenol resin) (Alcohol-solution)

. r |
Glued-laminated ‘ IGETARAIMU | \
Japanese cypress PS%%l NH,Cl 1 40 1 10 110

(Urea resin) \ ¢ | 1
Table 3. Moisture content of specimens controlled the moisture.
Moisture
Materials Grain content
(%)
Japnese cypress Edge 11~14
Solid o T
(Solid) Flatsawn 12~14
Beech Edge 10.5~12
Soli
(Solid) Flatsawn 9.2

Glued-laminated Japanese cypress "

(Urea resin) Edge 10~11

Glued-laminated Japanese cypress »

(Phenol resin) Edge ~9
‘ _
Glued-laminated beech and
Japanese cypress (Urea resin) Edge | 9~11
Table 4. Static strengths.
Bending Compression Moisture
Materials stren’gth strength content
OR g_pRr
(kg/mm?) (kg/mm?) (%)
Japanese cypress (Solid) i 9.27 4,87 L 12.4
Glued-laminated Japanese cypress
(Urea resin) 11.57 6.01 10.6
Glued-laminated Japanese cypress |
(Phenol resin) 12.66 6.39 | 8.9
Glued-laminated beech-Japanese cypress o
(Urea resin) 10.07 10.2
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Summary

In the present report we have experimented on the bending fatigue strength
of glued-laminated wood which is made of Japanese cypress (Chamaecyparis obtusa
ExpL.), beech (Fagus crenata BLume) and beech-Japanese cypress combind and is

glued with urea or phenol resin. For comparison, same expriments have also been
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carried out on solid Japanese cypress and beech with controlled moisture content
and air dried condition. Also we have made consideration on the fatigue notch
factor on these specimens having four kinds of holes and one kind of slot notch.
These researches have been done by the Nisumara’s Fatigue Testing Machine for
Repeated Bending of Plate.

The results obtained are as follows :

(1) The fatigue strength of flatsawn grain specimens is a little larger than
that of edge grain specimens in most cases.

(2) The urea resin glued laminated wood excels phenol resin’s one in fati-
gue strength.

(3) The fatigue strength of the urea resin glued laminated wood of Japanese
cypress is 1.4 times larger than that of solid wood at the 107 cycles, and also that
of phenol resin is 1.3 times, and that of combined one of beech-Japanese cypress
is 1.26 times larger than that of solid beech specimens.

(4) The fatigue strength of the specimens with holes of diameter d=7.1 mm
is larger than that of 2.6 mm.

(5) The fatigue notch factor for solid Japanese cypress is smaller than 1.
And that of glued laminated wood is 0.8 to 1.2.

(6) The specimen of solid Japanese cypress having a small hole with a dia-
meter of 2.6 mm is not influenced with the hole in fatigue strength.

(7) The glued laminated Japanese cypress specimen having a small hole of

2.6 mm diameter is not influenced in the fatigue strength at low stress levels.



