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Short Crack Analysis by Fatigue Crack Opening Behavior

Sam-Hong Song*, Kyeong-Ro Lee**

ABSTRACT

The characteristics of fatigue crack growth subject to out-of-plane bending fatigue are studied in terms of
crack opening behavior by using pre-cracked smooth specimens. Crack opening stress is measured by an
elastic compliance method which may precisely and continuously provide many data using strain gages
during experiment. The results of the short crack and the long crack arranged by crack closure concept
show that the effective stress range ratio of short crack is greater than that of long crack, and anomalous
growt:,h behavior of short crack may be elucidated by the variation of crack opening stress, When the varia-
tion of fatigue crack growth rate is arranged versus effective stress intensity factor range, linear relation is
held also for the short crack. It shows that growth behavior of short crack can be quantitatively represent-
ed by the fracture mechanics parameter using effective stress intensity factor range.

Key Words : Short Crack (F2d4¥), Long Crack (Z1#4), Flastic Compliance Method (B4 Z o1 <),
Crack Opening Stress (G 7-&8), Effective Stress Range Ratio (FE-2HEHH]),
Effective Stress Intensity Factor Range (+&-2%3dlA49)
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Table I, Chemical composition of the testing material

. Composition (weight percent)
Material
C S1 | Mn P S Cr | Mo
sA-387 | 012 | 055 | 053 [0.007 [0.005] 140 | 055

Table 2. Mechanical properties of the testing material

Yield Ultimate Elongatio Elasticity Poi .
strength | strength ?5) n Modulus msst?on s
(MPa) | (MPa) ° (MPa) ra
300 585 "24 191200 0.28
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Fig.1l Geometries of fatigue test specimen

(a) Cross section of speci-
men with micro hole
defect

&

(b) Fatigue crack growth from
the micro hole defect

(a') Cross section of speci~
men with micro hole
defect

Fatigue erack growth from
the miero hole defect

(¢) Remove micro hole defect
by abrasive paper
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(d)  Smooth plate specimen

1@
with pre-crack

Smooth plate specimen

with pre-crack

Fig. 2 Manufacturing process of the pre-cracked
smooth specimen
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Fig. 3 Strain gage on the spacimen

Fig. 4 Strain gage on the specimen for displacement
measurement
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Fig. 9 Fatigue crack shape of the specimen
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