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Abstract

In this work, prediction of fatigue life and fatigue crack growth are studied. 4th order
polynominal function is presented to describe the crack growth behaviors from artificial pit
of SM45C steel. Crack growth curves obtained from 4th order polynominal growth
equations are in good agreement with experimental data

The crack growth behaviors at arbitrary stress levels are investigated by the concept of
elastic-plastic fracture mechanics using 4].

Fatigue life prediction are carried out by numerical integral method. Prediction lives
obtained by proposed method in this study, is in good agreement with the experimental
ones. Life prediction results calculated by using of 4] better than those of 4K.
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Table. 1 Chemical composition of the specimen
(wt. %)

Material C Si

SM45C | 042 | 033 | 0.71 | 0.014 | 0.009

Table. 2 Mechanical properties of the specimen.

Yield Tensile | Elastic |Poisson
Material | strength | strength | modulus | ratio
oy (MPa)| oy (MPa)| E(GPa) v
SM45C | 3405 689 2035 0.28
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Table 3. Comparison of experiment life and
calculation life obtained from crack
growth rate equation using 47
which calculated from polynominal
function crack growth curves

Stress Experiment | Calculation | Error
level(MPa) |life. Nt (cycle)|life. Nt (cycle){ (%)

213 362,282 834,380 6.1
225 244,812 257,787 5.3
237 144,587 151,153 45
249 110975 115,637 4.2
261 76,912 74,361 33
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Table 4. Comparison of experiment life and
ralenlation  life obtained from crack
growth rate equation using 4K
which calculated from polynominal
function crack growth curves

Stress Experiment Calculation |Error

level(MPa) |life. Nt (cycle) jlife. Nt (cycle)| (%)

213 362,282 396,526 95
225 244812 266,120 8.7
237 144587 158,500 96
249 110975 119,952 8.1
261 76,912 72,049 6.3

Table 5. Comparison of experiment life and
calculation life obtained from crack
growth rate equation using 4K
which calculated from exponential
function crack growth curves

Stress Experiment | Calculation |Error
level(MPa) {life. Nt (cycle){life. Nt (cycle)| (%)
213 362,282 396,526 147
225 244,812 205,886 159
237 144,587 120,200 16.8
249 110,975 93,561 157
261 76,912 65,365 150
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