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Fatigue-Crack Propagation Behavior of 304 Stainless
Steel by Moire Grating

Jang Woo Ong and Young Ho Lim

Abstract

The fatigue crack propagation behavior of non-heat-treatment and thermally aged type 304 stainless steel
was investigated on the basis of linear elastic fracture mechanics. This Study was concentrated on the relations
between the crack propagation rate and the stress intensity factor range.

The following results are obtained:

The precision measurement and observation of fatigue crack propagation behavior is studied with moire
grating.

The effect of thermally aged type 304 stainless steel is investigated under small load.

In the equation =C(4K)~, factor m of thermally aged steel is a little higher than non-heat-treatmented

dN
steel and its limit is m=1, 35~4, 2,

The relations between the fatigue crack propagation rate, Z?\r and the stress intensity factor range, 4K,
are as follows:
3,59 X 107(4K ) for non-heat.
g;’\, =1.02X10"1(4K)*V for 6hr-aged.
A4 —5.90x 104K for 24hr-aged.
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Takle 1 Chemical compositions of the
material (wt %).

c[Si'Mn|P]sti]Cr

0.031 | 0.569| 0.7 |0.025 0.0 8.24 19.12
Mo | Cu | v [Al]Ti]Co\Pb

0.08 | 0.082| o0.101 | 0.0 0.001] 0.146] 0.01

Table 2 Mechanical properties of the materials,

Non heat I 6hr aged | 24hr aged

0.2% Proof strength

N l(kg/mm?l 50 46 47

ensile strengt

(kg/mm?) 70 71.9 71.6

Elongation (%) 65.3 66. 4 66.8
Reduction of area

. ‘ %) 61.8 68 70.9
Micro vickers 234 198 192

Hardness (Hv)
REFR ERbtel BERIHS) 2 Rel e R
o E2d4 1080°C = 1EH Mnghdt & BS54 &
At BEELRES S BREEE 18—8 £H|
A 288 —RE) &E EAERECE RLB
ol 714 BEFsichn &alal 650°C o] BEANA 68
M, 24mgfe 2 fE3ES) RS EEfESEA C
ol & RIS} 218 M E-L Figl (2)(b)9]
Fkst 2 2 &% mIstder. 2484L A5
7] 1% e2 e BR ABMSE s HEM
TH#S (Efske] Stright thru 2 mTalgich B
Fol ZolslAAY Az KEE ¥ Zadrkit ¥ i3
25.4 pm 9| PUMETIRE A4 BIEshe] RGeS o
_—-\t_"l___/
4 . i
— =
95 : k] IS
26

30

le) Geometry of tensile specimen Cw )

— - Q=19

R d
w
125w

(b} Geometry of Fatigue specimen (mm)

Fig. 1 Specimen configuration.
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Fig. 2 Microstructural features.

Fig. 8 Crack propagation behavior.
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Fig. 4 Fatigue crack propagation behaviors.
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