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Various Inclusions and Fatigue of Steel
(Fundamental research on relationship between
fatigue properties of steel and inclusions— I )
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and Dr. Toru ARAKI
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Table 1. Chemical composition of specimens and area proportion of inclutions (%).

. Area proportion

c Si N I P 5 Al o ' of in[::]us?ions
S 13 0-005 0-002 0-003 ‘ 0-001 0-002 0-007 0-127 I 0-288
S 22 0-002 0-001 6001 | 5001 0-002 0-011 0-037 0-058
S 15 0-007 0-001 0°52 . 0-150 0008 0-065 0-46
S 21 0-007 0-003 0-008 0-002 0-004 | 012 0-08 0-22

S 23 i 0-006 0-004 064  0-002 0-005 | 0-001 . 0061 0-26~0-32

S 28 0-005 0-018 0-002 | 0-001 0003 = 0-001 i 0-096 I 0-22~0-26
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e----¢ Microcracks not ossocioted with inclusions . % §
2 o--~0 Microcracks ossocioted with large inclusions ' %Eﬁﬁ’% % %h%hﬁﬁj‘ %:ﬁ ¥ Z,)ﬁ'j;‘?iﬁ%ﬁ}# W
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L e f/'“*i FHWIMLE NI, T OFETHEANEDOREE ~
/] (5 oo @mweiéé%&ﬁﬁé’tmm%fbé T,
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ESWEOBHBEE XK, H1EE FINREE,
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- ‘ //‘ N > AT BEBELNS. %72 G. J. McMaHON, et al® 1
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(a) Rolling direction is longitudinal to long axis of specimen WwowT, NEMPLREELELTVWEHEINESES X ED

(b) Rolling direction is transverse to long axis of specimen

Fig. 1. Relationship between number of microcracks »DRE ]" _C CEENESCHT S a‘i’EY‘JﬁE?EEE*J tclﬂa =
and number of cycles, and between micro- Boz B TEE, ENEDCOVTLOEE LERT
cracks length and number of cycles in the BLLEXINEDOEF ~ORBOEGEMS T Lo
case of specimen SI5. TEDHLFE L.
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[ In the case of 20% of. fatigue life

B In the cose of froctured specimen
(9] 02 [*F]

FeO type

(Open melt)

FeO type:
(Vocuum melt

Si0; type

A10; type

MnO type

MnO type
(Transverse)

MnS type

MnS type
(Transverse)

o'l o2 03

Fig. 2. Degree of effect of various inclusions on
micro-crack initiation at 209 of fatigue
life and at fractured time.
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Fig. 3. Relationship between ratio of mean length
of micro-cracks associated with inclusions
to those without inclusions and degree of
effect of various inclusions on microcrack
mitiation.
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(b)
(a) Microcracks initiated frem Al;Oj-type inclusions.
(b) Microcracks initiated from MnS-type inclusion fractured brittle.
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(c) x400(1/2)
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116 X104 cycles

(c) No microcracks initiated from MnO-type inclusions deformed ductile, where the rolling
direction is transverse to the long axis of the specimens. 105 cycles
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fractured brittle. 10¢ cycles.
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