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Acoustic emission behavior during fatigue crack propagation in 304 Stainless steel
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Abstract

Acoustic emission behavior during fatigue crack growth test was investigated under various loading
condition. To describe the acoustic emission activity, counts rate (dh/dn) was related with SIFR (stress

intensity factor range, DK). Results indicated that

SIFR could be divided into two parts according to its

relationship with counts rate. For DK<25 yspg/m , counts rate was increased as the SIFR increased. However,

for values greater than 25 ypa/m , decreasing behavior was shown. This behavior of counts rate corresponding

SIFR was keeping the same trend regardless of load range or crack length. Acoustic emission response to the
single overload was sudden drop and slow recovery in counts rate like crack growth retardation. Under
variable loading condition, counts rate of each loading block was same as that of constant amplitude loading.
Overall experimental data was somewhat scattered since sensitive characteristics of acoustic emission method.

However, these empirical relations indicated that counts rate was uniquely correlate with single parameter,

SIFR.
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Table 1 Mechanical property of 304 Stainless steel
Yield Ultimate .
Strength Strength Elongation Hardness
320 MPa 645 MPa 36.53 % 92.9 HRB
Table 2 Details of fatigue load
Load Crack SIFR AK
# | Amplitude | Range Length
AP[KNT| a[mm] [ MPam |
Constant 6~0.6 [17.53~31.86 | 18.9~45.7
2 | Constant 8~0.8 [12.18~28.85 | 19.1~48.3
3 | Constant 10~1.0 |11.27~27.80 | 22.7~56.2
4 | Constant 12~1.2  |12.33~28.88 | 28.9~72.7
Single 8~0.8 [11.84~16.47 | 18.7~24.0
5| overload 16~0.8 16.47 S.O.L
(Constant) 8~0.8 [16.47~29.65 | 24.0~51.1
8~0.8 [11.52~15.77 | 18.4~23.1
. 6~0.6 |15.77~18.93 | 17.3~21.3
6] Varable |16 10 18932422 | 35.3-45.0
8~0.8 [24.22~30.37 | 37.3~53.1




2003

3.1 CUTAIHOA L] F
Fig.1 & 304 79| AGA g
=z olsh EAGl g
emission counts)S
R

HE S A A<
A AR = i T A5l HF
o] Bty = AFlelA= A9
HolF1 vy 2822, S3%=
sk =el"o] oyl W |
“(mechanism)ol] 9]&] 2AHS &
o] &S doZ = &H(slip)olst
o dAFe] AEHA AEAde] Ao
HAolA AsHF-2ZHE F43 oy
Ueas & T Uk olfg QAR AR

o]

o

1

L

2w, JRAENHAAANE A=
ko] A uj Al Q1o
, Sinclair =@o) zorsl FA X
7F 304 7o) FEXIH
2 7V ebesitta

& oo Hu

e

A
= A9 (OK)S 7874 E(dh/dn) 9]
A= A 2ol BazxtRxoA Aoz e

il

U Paris regime ©] 11 @A ol &l &gt}

da_ ciaky n

dn
TEEAY A0 HEH SFYEEL 5T
SHISATE NN FEAAEY] 2 AFS
Hola 9ty SFWEEo] FUleteE FEY i
Shs Fao® A vrol & o, o1 AAl S
Gt SHIHATHAE F 25 pmpam B EOITH
25 Mpafm & & FES HluA BE S¥UETE
e A F7tshe AgS YEllY g8
I vk A AP o2 YEpA|NE O o] HHE
Aaete AS Hola Q) o)¢f #e S
=89 AT 316 4S AHE3H Moorthy o] 234
o} diAZ dAEE AEFS Yela ok
Moorthy + SIFWE&9 BslE A A4 o
] TdS A&t AAHeR dyeiglon, 1
TH olf7F #do] AP weE AHFAY &
Ho| o] GEtx7] wiTolgtal 7]&skgit). o
¢} #EE ALFES Table3 o] A&k ch

215

7300

600 - AE counts =
[22]
_ stress %
© 1200 S
S 400 S
" 2
8 £
o | w
o 200} 100 =
>
Q
[&]
<

0 0

0.0 0.1 0.2 0.3
Strain

Fig. 1 Crack growth rate and counts rate behavior
under constant amplitude loading (specimen #2)
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Fig. 2 Crack growth rate and counts rate behavior
under constant amplitude loading (specimen #2)

Table 3 Comparison of increasing and decreasing
region of counts rate 6.3.9)

25 MParIm ©1 %

P
i)
oflt




2003

STS304

iy Room Temp.

©

o 1E6F  R=01 o

L &

£, oo

[ RGO

o° 20

I ig&f

he} oA

CI; 1E-7 F [Gp‘;' &

- E l_po\‘ <&

g PEey

< o S

E @ P max

2 1E-8 b o B6kN #1

[5) £ o 8kN #2

g 10kN #3
& 12kN #4

" 1 " IR R S T S R R N S S A AT S AT A W N A
20 40 60 80

Stress Intensity Factor Range, AK [MPa m1/2]
Fig. 3 Fatigue crack growth rate behavior under
different load range (specimen #1~4)

SSLEAHS
SR AFK)E st dddold F
@] FHE fFdstA vEd = e
R ARl R e =) 2 R ke S
L, A E 0K o8 7+ 4E
(da/dn)o] A =e] A= Ao Hr) Fig3
FENEOPE A 44331 wel #A
Bolgal glvh. oB] o E(pre-crack) =<1
oz s 7k AuAR AR #
A A (crack retardation)©] YFEFLA| T A Ao 2
) #AIHAEL skl #ARle]l SHHFA
of o8 frdstA A¥te]l HW 1 BAZE A(1)
| 2axxelA A3 (lineandS AT

=2

StEZIZof| we

o

1o}
S
%

.

2L rlo e O B

A%
2]
-

4

3
i

o

¥ f )y i @ of o
N
(o]

o

Vegdzldel e FFYEE
1DK)9Fe] BANAM F
TRz urojAE 7
, e gEAdolo] uhe}
4 9t} Fig4 & Fig.3 °l
AEAREA, ST
UERA Blolth
25 mparlm ©13F] &9
T o1akel ¢ o) A]
(Opyell #Agle] FAskar
Mool o]&EZ Q) HES Holu
12~12kN 9] 3=H9E Hest A9z
A5 1(DK) 7} 28.9 ypafm 5-E A1 251
gt go] 7Hashs Wl 4

°
olo
JE

i ot &
ofo o
o i M
o 1l it A
o mlo _\'1_11
o rE ooy o

ftfo
=

N oy o ot TPy &
O tome e Qb

w10 oz & rlf 4y
N
o

X% o
o Lo

y
oZ @ o

=2, (% ofo

s}
=,
d

o >
olN
N
o
=

B
_OL
rle
[e2

o,
o
¥, H oy 10 rfl
olo o
i

B

ay

>
olo 5 g o

rersd
200 4y

Oﬂ rﬂ
ol
=

o,

o

£
do — |

=2 o

H oA

216

10,000 ¢
N STS304
1,000 £ m O A Room Temp.
g DOOQ“ o R=0.1
[ Ko a,%o
S 100} © §
T 5,
S g %
[ I o 000 O
3 10f - .
[h'd E o i
® r o
< I DDD o
3 3
O E F)max
o 6kN #1
B o 8kN #2 o
01 10kN #3
C O 12kN #4
001 L e b
20 40 60 80

Stress Intensity Factor Range, AK [MPa m1/2]
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