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Fig. 1 Experimental setup of acoustic emission
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Fig. 2 Various acoustic emission parameters
obtained during cooling for Fe23Cr-5AF0. 21T1
alloy oxidized for 50h at 1100 C

ANEEL ) Fer23Cr5AF021T i FF i 48 48 50 h Al
100h JG P&, AE {55 146 H BRI 8] 3 52 A8
A2 110min BN FFER (& 2 F1 3), XIS 244
190 C, SFALBERI B RAT A — BHRF S RR R =
L, ZEAK 100h 5 SR il 4R B2 L A4k 50 h ™ (&
2(b) #1 3(b)) .

TN Y" JG, A AR 2 I T 4R T,
BIH74 150 min Jo (B 4), XN PR L4 100 CA
A7, S0 100h J5 BB R AR RS,  HOAS & 2L FE i A
£k 50h A1 100 h #EE /)

EE X BB S Y BEFE 20 AT L T HS INFR) 9 A DA
M FAF R 8] 2 A vl WL, Fe23Cr5AF0. 21T #+
e Ak S0h W HE RE T AR AE B SRR E A
T 0~ 5000 2 [6], EFHEITEAE 0~ 1600 Hs 2 [A],
FAFRF LRI E 0~ 2500Us 22 [8], %4k 100h Jg,
B T4 T R IX R E 540, & —L8 EFA-Ay I (A
JFFSI (B ER K B R R 5 I, T HARBEE 5
IR LA S0h BRI Z |

AN Y [ Fe23Cr5AF0. 21T £ 544K 100 h
JE AP ARE 5 IR R AT BTV E 2

3600 @)

b
~)
&

AE counts rate
(=1
co
S
S

Q00

we

Time/ks

(b)

2t /""'_'

-
-
i

Logarithmic curnulative events
B
3

0
3.5 10.5

15.5 20.5 25‘.5

Time/ks
3 Fe23Cr5AF0.21Ti H47E 1100 CHEAL 100 h J&
ekl e o v R — 28 R G B
Fig. 3 Various acoustic emission parameters
obtained during cooling for Fe23Cr-5AF0. 21Ti
alloy oxidized for 100h at 1100 C
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Fig. 4 Various acoustic emission parameters
obtained during cooling for 1% 10"Y* -implanted
Fe23Cr5AF0. 21Ti alloy oxidized
for 100h at 1100 C
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Fig. 6 Surface morphology of oxide scale
formed on Fe23Cr5AF0. 21T alloy at 1100 C
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(¢) —For 100h after 1 x 10'"Y* / cm? implantation

&

RK

%4k 100 h 44K 50 h ) Fe23Cr5AH0. 21T
PRI R 2 — S E Be K AR RR LI A Y
AE 55, X 544k 100h ¥ 5«5 R AL
TERA % . WEFIIE AT 411, A4k 50h J5, A EId
P 48 A B o R AR it AR I 2 vk, B
Evans! T3 38 4% 1T & A0 . 44k 1000 5,
FALEEIR R T R A RIRFNTE S, A7 5 53 X 0 B
KB, B TFRMATE, XEEfe K FHF
FREEIN E 1) AE 15 5 R0« 8”7 ERGUE RIS & i
PR L BRATTANTE AL ROT R R BUR B S IR AE 7
et o L RS R o R = e UM 1]
AE {55 e 5005 007 5 R EE e RO
AR, 446 100 h J5 AR S AL R L



510 %25 3 11 R

o
=¥

SR B 1T

“ 32014

AL 50h KE AR AEVS KRR iR ™, (HR AR
RO TR) AR TR], 5 RS AR 288 1 W 5 2 1y 2 A R 1,
R IR BN IR R 5 IS PN R ) A 2 A
K.

WA Y JG Fe23Cr5AF0. 21T & 4 %100 A4 ik
(AR S 5 20 T SR AT IS TR R T, i B A I 75 R
KN A A 02, AR s, WA
P ERR R T AR ARG s YT FE AL
100h JEAERH R~ 4E 1 AE 55 MEE R 041
TR TE) A A S AR RN R A S R YT )
Fe23Cr5AF0. 21T FE A AL S0 h Ji AHABL, 138 BH 4R
PR TR ZAH L) 55 FEAR AL, BNV Evans! 42 H 842
MRANHE, TERWEB LR TXA, HEEA
Y ORE A AR JE TR

1) Mz AL A3, Fe23Cr5AF0. 21T
B ARV EN IR A R e 2B A BT I SN ) AR T,
{ER S FERE N .

2) BFVENY" JESA AR R A i

R

BEOR, WORRE LD, AR R B PR 75 B 2
[ REFERENCES]
[1] Schutze M. Stresses and decohesion of oxide scales [ ]].

Mater Sci Tech, 1988, 4: 407.

Stott F H. Methods of improving adherence [ J]. Mater
Sci Tech, 1988, 4: 431.

Bennett M J, Buttle D J, Colledge P D, et al. Spallation
of oxide scales from 20% Cr-25% Nt Nb stainless steel
[J]. Mater Sci Eng, 1989, A120: 199.

Khanna A S, Jha B B and Baldevraj. Acoustic emmision
technique: an alternative method to study the brittle ox-
ide formed on copper [J]. Oxid Met, 1987, 27: 95.

LI Mershuan( 253 #), XIN Li(% Fl) and LI Tie
fan( 2 BRE) . P A5 BOARAE S0 0 A0 28 4 00 v £ 12
.
B 5P HR), 1997, 9: 144

XIN Li( % W), LI Tiefan( 258k %), LI Meishuan
(ZEEH), et al. B FVEAN YT X N3OCr 22 7] %t [ &
G S AN T T 5 B 5 R TA LA I 52 ] . Acta Metal
lurgica Sinica( 4z &%), 1997, 33: 851.

Evans H E. Cracking and spalling of protective oxide lay-
er [J]. Mater Sci Eng, 1989, A120: 139.

Christl W, Rahmel A and Schutze M. Application of the

Corrosion Science and Protection T echnology ( J& 1t

acoustic emission technique for the detection of oxide scale
cracking during thermal cycling [ J]. Mater Sci Eng,
1987, 87: 289.
Christl W, Rahmel A and Schutze M. Behavior of oxide
scales on 2. 25Cr 1Mo steel during thermal cyling. T .
Scales formed in oxygen and air [ J]. Oxid Met, 1989,
31: 1.
Raj B, Jha B B, Khanna A S, et al. Acoustic emission
studies towards better understanding of high temperature
Int J Pres Ves and Pip-

oxidation in Cr-Mo steels []].

ing, 1991, 45: 301.

Cracking and spalling behavior of alumina scale
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[ Abstract] The cracking and spalling behavior of oxide scale formed on Fe23Cr-5AF0. 21Ti alloy at 1100 C in air and the effect

of 1 x10"Y* /cm? implantation were studied using acoustic emission technique (AE). The results show that, with increasing oxida-

tion time, the initial time when oxide scale suffered from cracking and spalling is same, indicating that the critical cracking stress of

oxide scale on Fee23Cr-5AF0. 21T is not changed, but the cumulative AE events increased, referring that cracking and spalling is

more serious. The initial time of oxide scale suffered from cracking and spalling is delayed and the cumulative AE events is decreased

by yttrium ion implantation, indicating that the critical cracking stress of oxide scale is increased and scale is more resistant to frac-

ture.
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