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Fatigue Properties of Medium Carbon Cast Steel Containing
Small Casting Defects

Toshinori OHSHIMA and Tadao HAYASHI

Abstract

The roles of small casting defects and dendritic structure in fatigue properties of medium carbon
cast steel were studied. The results are summarized as follows.

(1) Fatigue crack propagation was not affected by dendritic structure.

(2) Fatigue strength was approximately estimated from initial defect size.

(3) Fatige life decreased linerly with increasing stress intensity factor of initial defect.

(4) Prediction of fatigue life using Paris formula resulted always in safety estimation.
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Table1 Chemical composition of steel/wt %

c Si Mn P s Cu Ni Cr T.Al Ca

0.45 0.21 0.78 0.018 0.029 0.02 0.011 0.037 0.010 0.0038

Table2 Continuous casting condition of steel

Steel grade S$45C

Bloom size 247 x 300 mm?
Casting temperature 1548 - 1552 K
Castimg speed 0.7 m / min
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Fig.1 Location of bars for fatigue specimens
in continuously cast steel bloom.
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Fig.2 Specimen Geometry. (a) Four point
bend fatiguetest specimen. (b) Side
notched crack propagation test speci-
men.
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Fig.3 Four point bend fatigue test appara-
tus.
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Fig.4 Relationship between dendritic struc-
ture and change in area defectivity Rs
with increasing distance from surface
of steel bloom.
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Fig.8 Relationship between mean value of
defectivity and mean size of initial
defect.
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Fig.9 Relationship between initial defect
size and fatigue limit.
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Fig.10 Relationship between fatigue life and
stress intensity factor of initial de-
fects for various defectivity.

BRIMEH DIEFTIREE owo DERMEIENET 5 &
YREHLEMEND,

3. 3 EFHESOFAFHE

T ENNEREE L da/dN =C(AK)™ T%
bEANDLZ e b, MEARMGHYHET 2HENHE
Wigzd Nz ko k- TRv 51129,

_ Ns _ ar d(? o
M‘A‘W_LUCMKW (6)

AK=F-dcJ/ma

_ 1 as ] /
Nr= C Fmd(;mﬂ.m/‘z' an '((_mﬁ”’

1 1 1 -
C F"%(i”’ﬂ""%ni—‘ﬁ[?}{”—‘z—’fg af}”‘z”i] M

Z T a IR, asld NeioBiT &
Btk FlIgEe— P2 L% 58, THo,

Fig. 12 1315 71R1E & Wi F & 0Bk~ 4. &
o B3 E(6) % BV TR 2 DRIBAREGE it
TORMBGLHEL2LNTH D, EBRENK
41t a=0.05mm A 5 a=0.2 mm D EFH NS
HY, THIZOEKMTEOEBHEL S L TEY
KRR THDBH, BEFGH TR NOTHIEIZER
EED LA, BaFils L Tideeflo i
L b,

Fig. 13 13 MiMi @ o EBE & M8 & 2 Tl
ENBREZRT, MHEOMIC 3R BRI R
AHLN, FEMEIZEICHEBLD L AE Y,
I AREEIC BT 3 Paris o % W - KT

N
1

©
1

(=2}
T

® a< 0.1 mm

O a2z 0.1 mm

Stress intensity factor Ki / MPa m{I

10* 10° 108
Cycles to failure  Nf
Fig.11 Relationship between cycles to

failuer and stress intensity factor of
initial defect classified by defect size.
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Fig.12 Comparison between measured and
caluculated fatigue lives for various
defectivity.
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Fig.13 Relationship between experimental
and caluculated fatigue lives for
variously defective steels.
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Fig.14 Relationship between evperimental
and caluculated fatigue lives classi-
fied by defect size.
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