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Abstract

In this paper, fatigue tests were carried out to study the behavior of growth and coalescence of
multi-surface cracks which were initiated at the semi-circular surface notches, and a simulation
program was developed to predict their growth and coalescence behavior. By comparing the
experimental result with those of the simulation based on SPC(surface point connection), ASME
and BSI(British Standards Institution) conditions, we tried to enhance the reliance and integrity

of structures. This shows that the simulation result has utility for fatigue life prediction.
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Table 1 Chemical composition of specimen

(wt. %)
C Si | Mn P S Cu | Ni Cr
0.07 | 0.35 | 1.89 {0.032 [ 0.014 | - 85 | 180

Table 2 Mechanical properties of specimen

Yield point | Tensile |Elongation| Reduction{ Hardness
0.2% offset ) strength of area
MPa MPa % % He
313.8 647.2 57.0 7290 179
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Table 3 Fatigue life according to each coales-
cence conditions

Cond. | Surface point | ASME BSI
Notch connection | condition | condition
number (X104 {(x10% (X104
2 13.90 11.00 10.00
Same
3 11.90 6.80 6.30
size
4 0.78 0.39 0.34
Different |2 33.60 32.60 31.40
size 3 36.40 35.80 32.80
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Table 4 Fatigue life with different coalescence

conditions
Cond. [Murakami & Nemat-Nasser|Laurent series
Notch condition condition
number (%109 (x10%
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Same
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size
4 0.78 0.79
Different |2 33.60 33.60
size 3 36.40 36.40
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