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Fatigue Crack Propagation Properties and 4Kih for Several

Structural Steel Plates

Masao KANAO, Etsuo SASAKI, Akihiko OHTA, and Michio KOSUGE

Synopsis:

The fatigue crack propagation properties and 4Ky of three kind of ferrite-pearlite steels (SS41,
SM41, and SM50A) and five kind of martensitic steels (SM58Q, 5.5%Ni, A553A, HT80, and SCM435)
have been investigated at varying stress ratios (—1~0.8) by using an automatic method of continuously

decreasing stress intensity factor with crack propagation.
and fatigue crack propagation properties is not clear.

The correlation between mechanical properties
The scattering of fatigue crack propagation

properties and 4K of these steels is within the factor of two. This scattering is smaller than the

distribution induced by the different stress ratios.
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Fig. 1. Schape of specimen.
Table [. Processing details and thermal history
of materials.
Melting
. furnace
Material capacity Heat treatment
(MN)
SS41 1.8 As hot rolled
SM41 2.4 As hot rolled
SM50A 2.3 As hot rolled
SM58Q 1.0 900C W.Q.,650C T.and A.C.
5.5%Ni 0.6 825°C and 675C W. Q., 575°C T. and A. C.
AS553A 0.6  800C W.Q, 575C T. and A.C.
HT80 1.0 880°C W.Q., 570°C T. and A.C.
SCM435 0.25 870C O.Q., 500°C T. and O. C.

W.Q.: Water quenched, T.: Tempered, A.C.: Air cooled,
0. Q. : Oil quenched, O.C.: Oil cooled.
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2. Chemical composition and mechanical properties of materials.

Chemical composition (wt%)

Mechanical properties

Material Yield Tensile  Elongation
strength  strength (%)
C Si Mn P S Ni Cr Mo v Cu (MPa) (MPa) °
$s41 0.20 0.05 0.72 0.015 0.017 — — -— — — 275 441 30
SM41 0.21 0.06 0.79 0. 020 0.014 — — — — — 294 461 28
SM50A 0.17 0.27 1.42 0.016 0.016 — — — — — 373 569 .27
SM58Q 0.14 0.32  1.30 0.022 0. 006 0. 024 0.02 0.023 0.38 — 588 667 T
5. 5%Ni 0.06 0.19 0.93 0. 006 0. 005 5.75 0. 50 0.16 — — 608 755 37
AS553 0.067 0.22 0.60 0. 004 0. 005 9.05 — — — — 726 775 25
HT80 0.13 0.19 0.94 0.014 0. 007 0. 025 0. 46 0.14 0.027  0.51 794 824 25
SCM435 0.35 0.25  0.75 0.015 0. 009 0.07 1. 04 0.23 — 0.03 834 1010 7.6
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Table 3. Fatigue threshold values at various stress ratios.
4K,
Material " T 4Kb,0
R=0.8 R=0.64 R=0.6 R=0.4 R=0.2 R=0 R=-0.5 R=-1
SS41 41 7.3 10.3 14.1 19.1 0.65 110
SMA41 3.5 8.0 1.1 15. 2 0.72 11.3
SM50A 3.6 6.0 10.9 15.0 19.6 0.74 10.9
SM58Q 2.6 3.0 4.6 6.9 7.9 10.2 1.2 0.71 7.5
5.5%Ni 2.8 4.3 6.0 8.2 13.4 0.63 6.9
AS53A 2.6 4.1 6.9 8.8 9.8 0.61 6.5
HT80 2.7 3.9 5.3 7.6 10.9 13.5 0.61 8.2
SCM435 3.0 5.0 8.4 12.7 15.3 0.73 8.8
AKp,r=(1—R) "dK¢n,0, R : Stress ratio,
7 : Material constant which characterizes the effect of stress ratio,
dKn, r : Fatigue threshold at stress ratio of R,
dKin,0 : Fatigue threshold at stress ratio of 0
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