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Effect of Small Casting Defects on the Low Cycle
Fatigue Properties of Cast Steel.

Toshinori OHSHIMA and Tadao HAYASHI

Abstract

Effect of small casting defects on the low cycle fatigue properties in quenched and tempered S45C
cast steel was studied under the application of ASME Sec. XI flaw and defect evaluation method.

The results were summarized as follows.

1. Manson-Coffin law in the low cycle fatigue was applicable to the cast steel containing small

casting defects.

2. Low cycle fatigue life was reduced with increasing area fraction of defects in fractured surface.
3. Strain intensity factor range of the defect from which fatigue crack develops can be an useful
concept to predict the low cycle fatigue life of the cast steel.
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Table. 1 Chemical composition of the steel wt%

C Si Mn P S Cu Ni cr  T.AM1 Ca

0.45 0.21 0.78 0.018 0.029 0.02 0.011 0.037 0.010 0.0038

Table. 2 Continuous casting condition of the steel

Steel grade S45¢C

Bloom size 247 x 300

Casting temperature 1525 - 1530 °C

Casting speed 0.7 m/min
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Fig. 1  Specimen geometry (mm)

Table. 3 Heat Treatment of Specimens

Annealing 850° C X 2hr F.C.
Quenchig 850°C X Ihr W.Q.
Tempering 550°C X lhr w.C.
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Fig. 2 Variation of tensile properties and area
fraction of defect with increasing dis-
tance from the surface of bloom.
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Fig. 3 Relationship between square root of
area fraction of defect and strain to
fracture in tensile test.

10 T
PLASTIC STRAIN RANGE A€,
0:0.2x107
0:0.6x 107
e : 1.2 x 10-2

Nf

CYCLES TO FAILURE

10 1 i 1 1
0 20 40 60 80 100 120 140 160

DISTANCE FROM SURFACE OF BLOOM /am
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