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The Fatigue of Wood IV.!
x1
The propagation of fatigue cracks in notched specimens

Nobuhiro IMAYAMA *2

Measurements of the propagation of a fatigue crack initiating at the root of a V-notch of a test
specimen of the wood of Agathis sp. were made as the test proceeded. A bending moment was
applied to the specimen as shown Figure 1. The results were as follows :

The process of crack propagation divided into three steps. (1) The crack generated at the root of
the notched specimen grows rapidly. The number of cycles of Step I covers less than 5 percent of
the life of crack propagation. (2) The crack propagates imperceptibly. The number of cycles of Step
I1 covers about 75 percent of the life of the crack propagation. The crack length occupies about 30
percent of the specimen width. (3) The crack propagates rapidly, and then failure of the specimen
occurs. The number of cycles of Step III covers about 20 percent of the life of the crack propagation.
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Fig. 1. Test specimen having V-notch for fatigue
test. Legend : M : bending moment, L : lon-
gitudinal direction, R : radial direction, T:
tangential direction.
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Fig. 2. Apparatus for fatigue test.
Legend: P: load, M : bending moment.
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Fig. 3. Relationships between ¢, and N, for plain
specimens and notched specimens.

Legend : N, : number of cycles at crack initiation,
o, : amplitude of the alternative bending
stress, »: correlation coefficient.
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Fig.4. ©,-N,, curves for plain and notched speci-
mens.

Legend: N;, : number of cycles of crack propaga-
tion, o, : amplitude of the alternative bend-
ing stress, »: correlation coefficient.
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Fig.5. Relationships between cycle ratio (N./Np)
and amplitude of the alternative bending
stress (o).
Legend: N, : number of cycles at crack initiation,
N; : number of cycles to failure.
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Fig. 6. Influence of tie-up of operation.

Legend : N;: number of cycles to failure, o;, : ampli-
tude of the alternative bending stress, r:
correlation coefficient.
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Fig.7. Comparison of crack propagation of face of
specimen with crack propagation of back of
specimen.

Legend: [/b: ratio of crack length (/), b: width of
specimen, N : number of cycles, N, : number
of cycles at crack initiation, ¢ : amplitude
of the alternative bending stress.
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Fig. 8. Crack propagation curves for notched speci-

mens.

Legend : //b: ratio of crack length (/), b: width of
specimen, N : number of cycles, o, : ampli-
tude of the alternative bending stress.
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Fig.9. Crack propagation curves for notched speci-
mens.

Legend: I/b: ratio of crack length (/), b : width of
specimen, N/N,, : cycle ratio of crack prop-
agation, N : number of cycles, N, : number
of cycles of crack propagation, o, : ampli-
tude of the alternative bending stress.
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Fig. 10. Relationship between rate of crack propaga-
tion (R) and number of cycles of crack
propagation (Ngp).

Legend : 7: correlation coefficient.
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Fig. 11. Relationship between rate of crack propaga-
tion (R) and amplitude . of the alternative
bending stress (o).

Legend : r: correlation coefficient.
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