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Vibrational Properties of Spruce Plywood
for Musical Instruments

Nobuo SOBUE*?, Haruyuki NAKANO*?, and Tkuo ASANO**

Dynamic Young’s modulus £” and mechanical-loss tangent tand of five types of spruce plywood
were investigated by the free flexural-vibration method in relationship to the veneer construction of
the plywood, the combining of different wood species of veneer for the crossbands of the plywood,
lathe checks of the veneers, and glue layers of the plywood.

The lathe checks and the glue layers increased the tand of the plywood.

The crossbands decreased E’ and increased the tand of the plywood in the fiber direction of face
veneers. On the contrary, they increased E” and decreased the fand in the orthogonal direction. The
crossbands decreased the total vibrating-energy of the plywood when it two-dimensionally vibrated.

In the frequency range above 500 Hz the E’ gradually decreased with an increase of frequency, but
the tendency was diminished by combining crossbands of red meranti veneer whose Young's

modulus is higher than that of spruce veneer.
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Fig. 1. Composition of veneers.

Notes: SP: spruce; RM: red meranti.
The number in each parenthesis denotes the
thickness of veneers in mm.
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Fig. 2. Effect of veneer compositions on the relation-
ship between dynamic Young’s modulus E’
or loss tangent fand and the grain angle of
the face veneer.

Notes : S: Solid wood ; A-C: See Figure 1.
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Fig. 3. Effect of the combination of red meranti
veneers on the relationship between dynamic
Young’s modulus E” or loss tangent tfand
and the grain angle of the face veneer.

Note: B and D: See Figure 1.
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Fig. 4. Effect of veneer compositions on the frequen-
cy characteristics of dynamic Young’s modu-
lus in three essential directions.

Notes: S: Solid wood ; A-D : See Figure 1.
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Fig. 5. Effect of veneer compositions on the relation-

ship between the relative change in dynamic
Young’s modulus and the frequernicy of vibra-
tion.

Notes: S: Solid wood ; A-D: See Figure 1.
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Fig. 6. Effect of veneer compositions on the frequen-
cy characteristics of the loss tangent in three
essential directions.

Notes : S: Solid wood ; A-D: See Figure 1.
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