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Research on a technique of restraining fatigue crack growth using wedge effects
of corrosion products

Takahashi, Ichihiko

3,000,000

Crack growth restraining sheets with a high water content gel were
manufactured by way of trial and applied to plate specimens of steel, and the efficacy of the sheets
to restrain crack growth was evaluated by fatigue tests. In order to find a local humid (or wet)
corrosive environment, which is most suitable for the crack growth restraint by wedge effects of
corrosion products on the crack surfaces, water components absorbed in the gel and effects of a
cathode layer as promoting factors of the corrosive reaction were comparatively examined. As a
result, it was found that the efficacy of the gel sheets with 3% salt water and synthetic sea water
was remarkable (4.1~9.6 times extension in failure life), and the cathode layer produced certain
additional positive effects in those gel sheets.
Above results were reported through a research paper and a presentation, and the fundamental
techniques were applied for a patent.
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layer total | times
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times | /10° cycles
BM1 22.3~228 (20 ~ 27 104.9 529296 1.00
DW1 4 3.54 272~ 29.2 45 ~ 52 104.4 1130160 2.14
Distilled water
Dw2 O -1.97~ -0.03| 2 1.56 229~ 26.3 |27 ~ 37 104.3 1282300 242
SwWi1 8 N 221~ 24.6 (20 ~ 48 104.6 2157460 4.08
3% salt water
SwW2 O -32.30~-19.40| 3 1.03 25.6~ 27.9 |37 ~ 59 104.3 2908960 5.50
S81 8 2.33 212~ 23.0(20 ~ 31 104.3 3436790 6.49
Synthetic sea water
S82 O 213~ -0.12]| 6 1.18 204~232 (21~ 26 104.4 5064940 9.57
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