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A Study on the Fatigue Crack Propagation Behavior by the Variation
of Heat Treatment Temperature and Thickness in ATOS 55 Steel

e 3 w
Hwan-Gyo Oh
(1997 78 159 A&, 19974 128 12¢ &)

ABSTRACT

This study is to investigate the behavior of fatigue crack growth with ATOS 55 steel which
can be applied to the commercial car Dump Frame. It is to obtain the material coefficients after
tensile and fatigue crack growth test with the variation of thickness or heat treatment. Also,
that is proved the Pari’s law by experiment.

The summarized results are as follows;

1) Increasing thickness, tensile and yield strength measured highly regardless to heat treatment
and measured lowly as variation of heat treatment temperature.

2) Specimen of thickness 8.0mm measured the faster of crack growth rate than another thi-
ckness according to the results of experiment. It was the different of stress conditions in
crack tip.

3) It was found that the experimental constant m was range of 2~5 to the relationship be-
tween fatigue crack growth rate and stress intensity factor range. Also, It was to prove the
Paris’'s law by the experiment
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Table 1 Chemical compositions

Compositions (wt. %)

Classification| C Si | Mn P S Nb
Standard
; N 020 | 040 | 1.50 | 0030 | 0030 | 0.05

Measurement | 0.19 { 0.11 | 1.43 | 0.015 | 0.009 | 0.02
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Table 2 Mechanical properties

Thickness(mm)
Classification
45 6.0 8.0
Tensile strength
4452 5757 61.59
(Kgf/mm?)
Yield strength
26.34 44.39 45.84
(Kgt/mm®)
Elongation (%) 452 247 36.9
Hardness (HRB) 62.40
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Table 3 Heat treatment conditions

Heat treatment
Annealing Holding Cooling Cooling
Temp. Time(min) Temp. Method
5 870CT—550C | Fumace
870C 60 -
550C— 28C Air
930CT—550C | Furnace
930C 60 -
550C— 28T Air
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Table 4 Loading conditions

Soeci Thickness Prax Prin
imen .
pee (mm) Kef) | (KeD
M 45 450 45
aterial
(ATOS55) 60 600 8
80 800 &0

Test conditions =>
1. Stress ratio: Q.1
2. Wave form: Sine
3. Frequency : S5Hz
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Table 5 Mechanical properties of heat treatment

Heat Thickness(mm)
Classification
treatment 45 6.0 80
Tensi
strength 39.78 | 4744 | 488
870°C (Kef/mm?)
Annealing Yield
strength 28.69 30.11 32.86
(Kef/mm®)
Tensile strength
3869 | 4653 | 47.35
930 (Kgf/mm?®)
Annealing | Yield strength
2789 | 2903 | 3032
(Kgf/mm®)
Hardness (HRB) 40.98
G808® Non-—heat treatment
Abdid, 870 Annealing
a.nj ¢0000 930 °C Annealing
T
E
£ 6.0
3
€
-
=2
£ 4.5-
—r—r—r———r—— Py

150000 200000
. Number of Cycles N

Fig.‘1 Relationship between thickness of specimen and
number of cycles

Table 6 Material constant of stress intensity factor

Heat Thickness
m C
treatment (mm)
45 372480 2.34893E-12
N -
on-heat 6.0 222088 | 514745E- 9
treatment
80 4.20359 3.02133E-13
70 45 4.63971 4.65940E-14
t? 6.0 3.83064 2.47072E-12
Annealing
80 4.86787 1.70738E-14
45 492154 1.36805E-14
930C
R 6.0 499766 1.03171E-14
Annealing
80 492173 1.39236E-14
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Fig. 4 da/dN vs 4K for thickness 6.0 mm
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