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Abstract

Fatigue crack shape variation by a residual stress during crack growth and life predition
are studied. An analytical method is presented to predict the influence of a residual stress
due to heattreatment on crack shape variations. Computer simulation results using this me-
thod are graphically shown that crack growth rate to surface direction are decreased due
to compressive residual stress exsisting in surface area. These results are compared with
experimental results. The fatigue life is also predicted by computer simulation of crack as-
pect ratio variation which is based on the surface crack length increment per unit cycle cal-
culated from a-N diagram. Predited life is about 12 percent lower than experimental life.
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fo =[(a/k)? sin’p+-cos’pl™

fw =[sec(m-a2-w- \/}7):]1/2
o] 7] A

Ao . Remote uniform tensile stress range

a . Half-length of surface crack

¢ Depth of crack

w : Width or half width of cracked plate

F . Boundary-correction factor

Jw . Finite-width correction factor

fo * Angular function derived from elliptical
crack solution

@ : Shape factor for an elliptical crack

¢ - Parametric angle of the ellipse

M, : Curve fitting functions
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Table. 1 Chemical Composition of the specimen
(wt, %)

Material C Si Mn P S

SM45C | 042 | 033 | 0.71 | 0.014 | 0.009

HUE

Table. 2 Mechanical Properties of the specimen.

Yield | Tensile | Elastic |Poisson’s
Material | strength | strength | modlus ratio
o,(MPa) | 6,(MPa) | E(GPa) v
P1 340.5 689 203.5 0.28 J

e

23.1.26_] T 26123
D
o oo +0.02
v |
S| 7 Unit © mm
o
% /

Section A-A (20/1)

Fig. 1 Configuration of the specimen

Table. 3 Mechanical Properties of Heat treat-
ment specimen.

Yield | Tensile | Elongat Reductio
Material | strength | strength | -ion fo area
c,(MPa) |6.(MPa)| (%) (%)
P2 703 909.2 18 50

P3 951 1215 5 27

Mg
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