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Relationship between Pattern of Fatigue Crack Surface and Fatigue Crack Growth Behavior
under Ky Mode-Four Point Shear in Al 5083-O

Gun-ho Kim', Young-jun Won", Keigo Sakakura™, Takehiro Fujimoto' ' Toshihisa Nishioka™

Abstract :

Generally almost all fatigue crack growth is affected by modeI. For this reason a study on mode I has

concentrated in the field of fracture mechanics. However the fatigue crack initiation and growth in machines and structures
usually occur in mixed mode loading. If there is any relationship between the cause of fracture in mixed mode loading and
fracture surface, fracture surface pattern will be the main mean explaining reasons of fatigue fracture and obtaining further
information about fracture process. In this paper four point shear-fatigue test with Aluminum alloy Al 5083-O is carried out
from this prospect and then the mixed mode distribution of fracture surface is examined from the result after identifying the
generation of fatigue crack surface pattern. It was found from the experimental results that the fatigue crack surface pattern
and the fatigue crack shear direction are remarkably consistent. Furthermore It is possible that the analysis of distribution of

mixed mode through the fatigue crack surface pattern.

Key words : Fatigue crack growth behavion(™ 2 ¥ d A A %); Fatigue crack surface pattern(3]Z ¢ g FXAFH); Mixed

mode distribution(EF 2= B X)
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Fig. 1 llustration of four points shear loading test for Ky
mode

Table | Experimental conditions

Test method | Load (N) [Cycle (Hz)|Stress ratio (R)
Ten.-Comp. 7000 5 -1
Comp . ~Comp. 12000 5 0
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Fig. 3 Relationship between number of fatigue cycles and

fatigue crack length
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Fig. 3 Fatigue fracture surface in ten.-comp. type
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Fig. 4 Fatigue fracture surface in comp.-comp. type
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(a) In position of a/W=0.6 (b) In position of a/W=0.8
Fig. 6 Distribution of Mixed Mode(F y,Fu) at fatigue fracture
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(a) In position of a/W=0.6 (b) In position of a/W=0.8
Fig. 7 Distribution of Mixed Mode(Fu,Fm) at fatigue
fracture surface according to fatigue crack growth in

comp.-comp. type.
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