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Influence of the Number of Annual Rings on the
Fatigue Strength of Wood II."

Fatigue strength of 1-3-annual-ring specimens**

Nobuhiro IMAYAMA*?

The effect of the number of annul rings on the fatigue strength and the fatigue crack process were
investigated by using 1-3-annual-ring specimens as shown in Figure 1. The experimental meterial
anc} methods used in this study were the same as described in the previous report.” The annual rings
used were the 17-19th annual rings from the pith. The first annual ring of the test specimens was
the 17th annual ring from the pith. The mean specific gravity was 0.44, and the mean moisture
content was 12.89. The results obtained were as follows:

The number of cycles to failure increased rapidly with increases in the number of annual rings.
The fatigue process is divided into three steps in all types of specimens. Cracks in all types of
specimens in step I propagate in the first part of the latewood of the first annual ring. Cracks in all
types in step II propagate interceptibly in the late wood of the first annual ring (steady state).
Cracks of 3-annual-ring specimens propagate in the earlywood of the second annual ring from the
middle of Step II under less stress. The period of Step Il in all types of specimens becomes longer
with increases of the number of annual rings.

Keywords : fatigue, annual-ring, crack propagation curve.
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Fig.1. Fatigue test spesimens of 1, 2, and 3 annual-
rings.
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Fig. 2. Test specimens for confirming the effect of

specimen widths on the fatigue strength.

2.2 FRph(TEEER

EHERBR AT, BBROESL X CYIREDE
EANDEEY A D 1:DI1C, RBEES X UOTIRESE
%2 CHEBHTR S RHIE Uiz, B IESSEBRR
BCT7 A Y AW, RBRIBORELHRARDE
BRicBWTR, Fig 3 WrRT LI, BERAERK
7.6mm(1f%), 15.4mm(2F), 22.2mm(3 %) D
3EEE L, BE&I1F7.5mm, A/S>X150 mm
& LT R E 100, 42, & AkEKI1Z15.0
%TH5,

J

N/ bi=boX0.1
bo = 7.6, 15.4, 22.2
<— 250
Thickness = 7.5 (mm) 4
Fig.3. Test specimens for confirming the effect of

specimen widths on the modulus of rupture in
- bending.

Note: Span=150mm. notched ratio; b,/b,=10%.
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Fig.4. Test specimens for confirming the effect of
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Note: Span=150 mm. notched ratio; b,/by=0, 8,
18, 37, 52%.
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Fig.5. S-N; curves of 1,2,3-annual-ring specimens.

Legend : »: Correlation coefficient.

0, = 320 kef/cm?

108 =
C /o
A o
Q —
&
=
o
108 1 i 1
0 1 2 3 4
Ring number
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Fig.7. Relationships between specimen widths and

moduli of rupture in bending (o).
Legend: @ : Mean value.
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Legend: @ : Mean value.
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Fig. 10. Crack propagation: curves of 1-annual-ring
specimens with notches.
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Fig.11. Crack propagation curves of l-annual-ring

specimens with notches.

Legend: /: Crack length. w: Width of specimen.
N : number of cycles for crack propaga-
tion.
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Fig. 13. Crack propagation curves of 2-annual-ring
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Legend: /: Crack length. w : Width of annual ring.
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Fig. 14. Crack propagation curves of 3-annual-ring
specimens.
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Fig. 16. Comparison of crack propagation curve of 1
-annual-ring specimen with those of 2 and 3
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Note: o6,=320 kgf/cm?
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Fig.17. Comparison of crack propagation curve of 1
-annual-ring specimen with those of 2 and 3
-annual-ring specimens.

Note: 6, =320 kgf/cm?.

Legend: [: Crack length. w: Width of specimen.
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