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Abstract: Fatigue crack propagation behavior and the fatigue life in-high performance steel were investigated by means of
fatigue crack propagation tests under constant loading conditions of ‘R=0.1 and f=0.1 Hz’, ‘R=0.3 and £=0.3 Hz’, and ‘R=0.5 and
=0.5 Hz’ for the load ratio and frequency, respectively. A modified Forman model was developed to describe the fatigue crack
propagation behavior for the conditions. The modified Forman model is applicable to all fatigue crack propagation regions I, II,
and III by implementing the threshold stress intensity factor range and the effective stress intensity factor range caused by crack
closure. The results show that predicted fatigue lives of Forman and modified Forman models were 8,814 and 12,292 cycles,
respectively when the crack propagated approximately 5.0 mm and the load ratio and frequency were both 0.1. Comparison of
the test results indicates that the modified Forman model showed much more effective fatigue crack propagation behavior in
high-performance steel.
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Table 1 Mechanical properties of HSB800

oy, (MPa) | o, (MPa) | E(GPa) | Elongation (%)

=690 =800 205 25

Table 2 Chemical composition of HSB800 (wt. %)

C Si Mn P S

=0.10 =0.55 =220 =0.015 | =0.006

Cyelic load

15

75

60
(Unit: mm)

alr ¢zl

Fig. 4 Schematic diagram showing the test apparatus.
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Table 3 Loading conditions for the test

Test conditions Load Periodic

Max. (N) |Min. (N) | time (s)
R=0.1, f=0.1 Hz 6453 637 10.0
R=0.3, =0.3 Hz 6354 1957 33
R=0.5, =0.5 Hz 6470 3217 2.0
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Table 4 Parameters of FCP models

FCP model C m. AKth Kcrit
Forman |1.86E-06 | 0.71| - |166.86
R=0.1,
=0.1 Hz .
Modified 1, )1 e 06 | 038 | 4538 | 166.86
Forman
Forman |4.16E-06 | 040 | - |158.75
R=0.3,
=0.3 Hz .
Modified ' 01 06 | 029 | 37.30 |158.75
Forman
Forman |4.94E-06 | 0.06 - 153.43
R=0.5,
=0.5 Hz .
Modified |3 ¢k 06 | 0.03 | 27.64 |153.43
Forman

Fig. 6 Specimens: (a) before, and (b) after the test.
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Table 5 Results of fatigue life evaluation

Forman Modified
Test Test © Forman
. result

conditions (N) | Fatigue Error |Fatigue |Error

life (N) | (%) |life (N) | (%)

R=0.1,

0.1 Hz 12,774 8,814 | 31.0 | 12,292 3.9

R=0.3,

~0.3 Hz 13,424 | 10,528 | 21.6 | 12,949 3.5

R=0.5,

205 Lz 19,979 | 20,261 1.4 | 20,541 2.8
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