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Fatigue Crack Propagation Behavior of 316L Stainless Steel and Frequency
Characteristics of its Acoustic Emission
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Time-Frequency Analysis(Azb-Fab4 R4,

We investigated the fatigue crack propagation of base metal,
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Fatigue Crack Propagation(3 2 gzlA),

weld metal and heat

attected zone in 316L stainless steel. And we analysed acoustic emission signals during the fatigue
test by time-frequency analysis method. The specimens of weld metal and HAZ had longer fatigue
life and slower rate of crack propagation better than base metal. And as a result of time-frequency
was 200-300 kHz was obtained by fatigue crack propagation and 500 kHz was obtained by dimple

and separate of inclusion.
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Table 1 Chemical compositions of 316L stainless steel and weld wire (wt%)

- C Si Mn P S Cr Ni Mo Cu Ti N
316L 0.026 | 066 089 | 0.023 | 0.008 | 1741 | 1220 | 238 0.18 0.03 | 0.038
Weld wire | 0.03 0.72 1.08 - - 184 125 23 - ~ -
. 45
Table 2 Mechanical properties .
¥

Ultimate | Yield |Elonga-|Reduction|{ Young's 25
Strength | Strength | tion of area | Modulus

(MPa) | (MPa) (%) (%) (GPa) Y

576 228 56 73 195 110 110
Fig. 1 Groove shape for GMAW

Table 3 GMAW Welding condition

Welding | Current | Voltage Welding | Heat

method | (A) | (v) |, Speed | Input HAZ

(mm/min) | (KJ/cm) -
OO
GMAW 150 27-28 220 11 O ouo
LT { |
O TL
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Fig. 2 Specimen location and orientation in

weld plate
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Fig. 4 Measurement system of acoustic emis-
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Fig. 5 Micrographs of specimens
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Fig. 7 a-N curves for welded 316L stainless

v T T T v T M T T T v T T T T
0 20000 40000 60000 80000 100000 120000 140000 160000
N(Cycle)

TRE - euB

c
5.40X10"
W-T 431 876X10™
T-L 307 863X10°
L-T 333 ;z;97x10'9

t0?
o HAZ
o W-T
a T-L
v L-T
107 »
L3
o]
-~
2
g
E o
z o
3 o
8
© 107
m
égl HAZ 373
(o]
10°

AK (MPa m'?)

Fig. 8 Fatigue crack growth rate versus stress
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Fig. 9 Time-frequency analysis of AE signals obtained at each crack length
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