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Studies on the Fatigue of Wood III]

Effect of the annual ring on the fatigue crack propagation *!

Nobuhiro IMAYAMA *2

The effect of the annual ring boundary on the fatigue crack propagation in douglas-fir wood
was investigated. Two types (type A and type B) of the fatigue test specimens were tested
in this paper. In type A, the fatigue crack propagated radially from the inside surface to the
outside surface. In type B, the crack propagated from the outside surface to the inside surface.

As shown in Fig. 1, the direction of the pure bending force applied to the specimen was
the tangential direction of the annual ring boundary. The frequency of the stress cycles was
30 cycles per second and the mean stress was zero.

The results obtained are as follows:

The values of the fatigue strength in S-N curve and the crack propagation curve of type B
are larger than those of type A. In type A, the crack propagates straight across the annual
ting boundary. However, in type B, the crack stays for a long time on the annual ring boundary
and then another crack generates in the adjacent ring. It may be suggested that the velocity
of the crack propagation across the annual ring boundary is inversely proportional to the
ratio of Young’s modulus of the early wood and the late wood (E,(E; ).
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Fig. 1 Test specimens for fatigue. Type A has a

notch in early wood of 18th annual ring.
Type B has a notch in early wood of 19th
annual ring. M: bending moment.
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Fig. 4 Temperature-rise curve of type A and type B caused
by fatigue.
N: number of cycles to rupture. § : temperature-rise.
0, : amplitude of the alternative bending stress.
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Fig. 5 S-N curve of type A and type B.
N : number of cycles to rupture.
0, : amplitude of the alternative bending stress.
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Fig. 6 Crack curve of type A and type B.
N : number of cycles at crack initiation.
" o0, : amplitude of the alternative bending

stress.
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