AA71EAF(ZAAER HE7Ied T4 =2, #1204, 2000.
Journal of Industrial Technology, Kangwon Nat’'l Univ.,Korea, No. 20, 2000.

setolE-rt2RAlel e B 2AZe] NZ@rd wA=
szdAde =4 9%

Effects of the Type of Martensite on Fatigue Limit of
Ferrite—Martensitic Steel
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Abstract

A study has been made on the behavior of microscopic fatigue crack growth at
the stress level of the fatigue limit with ferrite-martensitic structures.

For the above purpose, two types of the microstructures were prepared ; one is the
microstructure having the ferrite encapsulating the islands of second phase martensite
(FEM), the other is the microstructure with the martensite encapsulating the islands of
ferrite(MMEF). It has been pointed out that the fatigue limits of these microstructures are
related to the critical stress at which the microcrack in the ferrite proceeds to the
martensite. The high fatigue limit might be excepted for the MEF microstructure in
which the critical crack length would be restricted within the second phase spacing in
contrast with the FEM microstruture. However, the fatigue tests shows that no
appreciable difference of the fatigue limits among them were recognized.

Also, it turned out from the metallographic observations that the micro crack path
is very much affected by the microstructures, so that the microcracks grow according to
the 3-dimentional situation of its microstructures.
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Table. 1. Chemical compositions of materials

(wt %)

C Si Mn S P

S28C T 025 024 | 043 | 0035 | 0.030

Fig. 1 The model of FEM structure and typical

feature of non-propagating crack
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Fig. 2 The model of MEF structure

9]
)

Temperature

=

Temperature

1200
840

]
P 4

1200
840
800

RI

| 3nes 2Zse|c
v
Furnace ‘1Wa!er
cooling Quenching
Time
S25C FEM
_7--13m Hmn  0min 31459?
A
Fumace | Alr Water
cocling | ¢cooling]  AC Y cuenching
Time

SIEC MEF

Fig. 3. Schematic representation of heat

treatments employed

¢ 9mm

200mm

_89_

Fig. 4 Specimen geometry



(a) S25C FEM

(b) S25C MEF

Fig. 5 Microstructure of specimens
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