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Fatigue Life Prediction of Stainless Steel Using Acoustic Emission
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Abstract

The feasibility of the acoustic emission technique in predicting the residual fatigue life of STS304
stainless steel is presented. Acoustic emission was continuously monitored during the fatigue tests.
Considerable acoustic emission occurred during the first few cycles. Acoustic Emission increased rapidly at
about 90% of the fatigue life, clear and ample warning of impending fatigue failure was observed. Fatigue
damage accumulation was evaluated in terms of an AE cumulative counts. The AE cumulative counts may be
taken as an indicator of fatigue cumulative damage. Fatigue damages corresponding to 20, 40, 60 and 80% of
the total life were induced at a cyclic stress amplitude. The specimens with and without fatigue damage were
subjected to tensile tests. In tensile tests, the total cumulative counts were reduced with increasing fatigue
damage. It was observed that the residual tensile strength of material did not change significantly with prior

cyclic loading damages.

1. M=

HZoll 1960 AUEE AAMH
Qoo BFPEE) YAz} ¥
e ERRE R RS E
DAY 70% ol H=EZo 9%
2 WA Qu oo g AT} x
o]_,_ =} 31 ol .Alx.“ A}cﬁ,ﬂuloﬂ ;31%5]
82 27l AAY W FRE PYRewe 1
o AZAch AT R
o Z&ste sFS FEH3
ALg-gEA A oA Eat=
At 7] AAd e ol¥ o] 2R3 18y
A Fap7] wiiol AA 324 (Fatigue life)E ol
F3ke o] o Aot wely AA Fz
oAl et Zo] 7lelx H= 5S¢ 2y Eg
AAo] EAste =AM H2FES Hriss
WHE AEgste Zol AAe A4S olm,
AA FREY KA, By WL FZL AL
T NeER Ao AN Hrlo &gty

rlo
N
N
>

oL on (U
i

= Ok
of

T o
‘[b' __f}_llg:-‘o
>
of Oz
Sl

Fu
o
e

i

y rr
PO 41 o b

_-_9:32
N,
>'-".{0
i

2

-

olg olfE AT FaE A WIE 9
a4 8]t 3 2 AK(Nondestructive Test)7} @] A&

s 5 sl

=2 Lﬂ—o}. /K/K‘Itﬂﬁﬂ -,—',LOd/] t')l—)\ﬂ ol X

MNE7} 3§

@& W (Acoustic Emission, AE)2

A
Feol ols }04 AgWFo A LEH = oy, 5

EPEE

gatc AozAM Are E4HAe

HER gl obF S8 vlda) 8ot sldol
thAE 4838 HsliE T2EY Ag 917 9

20, &4 A% 5 AE AEEAS Bt Ei6
ofof sl ol RE WA J1EL AAS

ob 3tu} Baram[l1]5< AE R ZE X9 Hzgd 4
e #AE TFHEOCH,  Fang a
%

n
Berkovits[2,3]5 Z27]|H 279 LA ASA0)
W& AE AT E BN H2E Lee

o]

s 7
FEY B
|=] e

— -

k.

zgeusta AT gate
=aeFoetn 7 AF ok

N

Sk
B AFdAE %?“&%‘%’J(Acoustlc Emlsslon)d
o]-gste] AH AT

Fo] slz o] wWE AE A

25 st A2 EAARE AR REY
Ao e P2 A5 54 A4 B9 g
2 AF53 dFete g SHoF W



Als{gied
[~ =]

»
i

21 MIZ L AHH

E dFo) A1&5= AlFAEE STS304 ~H QI
Aetdor AdE wx ggon WAdg wWay
o] Fobx Fugy|, #Hdrie HFru wr3s
TEE& FAY et gAY 5 FRE Foz
gl 2Ar} sTS304 o stz 7A Hdae
Table 1 # Table 2 of Yeiigich AF AldA e
ASTM E8 o} A& %77} 2mm 91 T4 )
2 Avk 713Etg AFEgn H2ZA P Algd
Adde 743 AREe AdFAG AgE A
SdstA AZEgch AW YL Fig. 1 o o}
el Aot .

Ol

<l

Table 1. Chemical composition of STS 304
C Si Mn P S Ni Cr

0.052 | 0.64 | 121 [0.023|0.011] 9.16 | 18.13

Table 2. Mechanical property of STS304
[ Yield strength
320 MPa

Tensile strength
645 MPa

Elongation
36.53 mm
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Fig. 4 AE counts versus Life ratio(N/Ny)
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Table 3. AE total counts in tensile test
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2298 | 1582 | 1209 | 995
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