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Abstract

Fatigue tests were carried out by a rotary bending testing machine of cantilever type.
M.E.F(ferrite encapsulated islands of martensite) materials were made by a series of heat
treatment from a low carbon steel(SM 20 C). The fatigue tests were conducted at stress
levels of 302 MPa and 137 MPa with frequencies of 25 Hz, 2.5 Hz and 0.5 Hz in 3% NaCl
solution.

The fatigue strength increased with frequency got higher. The microcracks and
corrosion pits were generated at the boundary between the matrix and the 2nd phase. The
cracks generated by the corrosion pits were coalesced with the pits around the notch and
became the initial crack. The N¢/N; ratio increased as the frequency and stress level
decreased. The interference phenomenon increased with stress level and frequency gots
higher. The crack propagation rate was delayed as the stress level lowers and the
frequency gets higher, however, the range of the stress intensity factor depended only on
a stress level.
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Table 1. Chemical composition of SM 20 C
steel(wt. %)

C Si Mn P S
0.21 0.23 041 0.02 0.006

Table 2. Metallurgical properties of dual-phase
steel

ferrite | 2nd phase | connec- | hardness(Hv). 25 gr

grain size( volume | tivity .| 2nd .
(um) |fraction%)| (%) [fermite] pace | O

M 31 52 97 231 | 689 | 30

Table 3. Mechanical properties

series R M
tensile
strength(MPa) 4658 8296
elongation (%) 296 16.3
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Fig. 1 Microstructure of specimens
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Fig. 2 Geometry of testing specimen
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Fig. 3 S-N curves of series R in 3% NaCl solution
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Table 4. Ratio of number of cycle between to
crack initiation and to fracture(N; / Ns)
in 3% NaCl solution (for series M)

Hz 05 2.5 25

stress
(MPa)

Ni/Nf |0.105]0.154 | 0.103 |0.152| 0.073 | 0.105

302 | 137 | 302 | 137 | 302 | 137
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(C ; crack, S; slip)
Fig. 5 Crack propagation of series M in air
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Fig. 6 Initiation of corrosion pit and slip in 3%
NaCl solution (for series M)
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Fig. 7 Crack length vs, number of cycles in 3%
NaCl solution(for series M)
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(P, pit, S ; slip, C ; crack)
Fig. 8 SEM fractography on pit, slip and micro
crack at 25 Hz in 3% NaCl solution (for
series M)

(P ; pit, S ; slip, C; crack)
Fig. 9 Crack propagation at 25 Hz in 3% NaCl
solution (for series M)
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Fig. 12 Macroscopic fatigue fracture surface in
3% NaCl solution (for series M)
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