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Effect of Adhesives on Dynamic Viscoelasticity
of Laminated Lumber of Two-ply Sawn Laminae*

Nobuo SosuE™ and Yoshio Iwasaki **'**

This paper deals with the effect of adhesives on the dynamic viscoelasticity of laminated
lumber of two-ply sawn laminae. The dynamic modulus E’ and the logarithmic decrement 2
were measured at 200 Hz by the method of free vibration. The wood species used were red
meranti (Shorea sp.) and spruce (Picea sp.). Nine different commercial adhesives which varied
in rigidity from brittle to elastomeric were tested (Table 1).

No decrease of E* was found by gluing the laminae. A remarkable increase of 1 occurred
in the case of polyurethane, but for the other adhesives the increase was less than seven
percent (Figs. 3—5 and Table 3). These results showed that the vibrational properties of
laminated lumber of two-ply sawn laminae are nearly equivalent to those of solid wood
within the limits of all of the adhesives used in this study, except polyurethane.
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Figure 1. Sampling of specimens.
1—6: laminae, 7: control specimen.
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Figure 2. Press.
1: torque wrench, 2: control specimens,
3: laminae (red meranti),
4: laminae (spruce),
5: rigid wood boards.
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Table 1. Adhesives used.

Adhesives

Gluing conditions

Resorcinol resin 320g/m?, 25C, 10kg/cm?®, 2 days
Polyvinyl acetate emulsion 220g/m?, 22C, 10kg/cm?, 2 days
Epoxy resin 300g/m?, 22C, 5kg/cn?, 2 days
Nitrocellulose 200g/m?, 22C, 5kg/cm?, 2 days
Casein

300g/m?, 22C, 10kg/cm?, 2 days

Urea- formaldehyde resin

300g/m?, 120C, 10kg/cm?, 9 minutes

Polyvinyl acetate emulsion (modified )

220g/m?, 70C, 10kg/cm?, 9 minutes

Polyurethane

80— 140g/m?, 22C, 5kg/cm?, 1 day

IO [T DO | > |W| D]

Synthetic rubber

100—120g/n?, 22C, 5kg/cm®, 1 day
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Figure 3. Histogram of dynamic modulus.
Note: The numbers correspond to the ad-
hesive numbers in Table 1. The dynamic
modulus in CGS units should be multiplied
by 9.8x10'° dyne/cm?.
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Table 2. Mean values and standard deviations of dynamic modulus £’ and
logarithmic decrement 1.

Specimens Red meranti Spruce
P Mean value sd* Mean value sd*
Lamina 1.09% 10° 0.093x10° 123%10° 0.115x10°
i kg / cm? kg/ cm? kg / cr? kg / crrf
Before compression | 112 0.079 128 0.069
, | Control -
E After compression 113 0.082 1.33 0.076
Laminated lumber 114 0.097 132 0118
Lamina _ 167x107* | 0167x107% | 267107 | 0227x107*
2 Before compression | 140 0.082 232 0.104
Control :
After compression 141 0.068 2.10 0.124
Laminated lumber™* 142 0.078 213 0.141
* : Standard deviation.
* %

: Excluding polyurethane.
The dynamic modulus in CGS units (cm.g.sec.) should be multiplied by 9.8x10'® dyne/cm?.
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Table 3. The values of fg' , and ﬁx*-

Adhesives ﬁE’ Ay
Red meranti Spruce | Mean | Red meranti Spruce Mean
1 1.01 099 1.00 1.07 1.01 1.04
2 099 097 098 1.02 1.02 1.02
3 1.03 093 098 0.98 1.00 0.99
4 1.02 099 1.01 1.04 1.05 1.05
5 1.01 099 1.00 - 1.02 (1.02)**
6 1.00 1.00 1.00 097 1.06 1.02
7 1.01 1.00 1.01 1.08 1.01 1.02
8 1.01 099 1.00 145 1.50 1.50
9 1.02 099 1.01 1.06 1.03 1.04
(Mean) 1.01 098 1.00 1.02 *** 1.03*** | 1.03***

*

*** : Spruce only.

101), 7w —270.93~1.00 (av. 098),

RIEET

: See equations 2 and 3 respectively.

** . Eliminated the values of polyurethane adhesive 8 from the calculations.
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