6.1
304
IGSCC
6.2
linkage) 304AR 304TT
oxalic acid etched
304TT 6.1
6.1
Specimen Sensitisation Time
Type at650°c
()
304AR 182
60
304TT 182
60

100

SEM
304AR
6.1

Carbide Linkage
(%)

64.22
1187
89.73
84.64
87.80
91.67

55.65
65.11
5.77
50.62
1758
1497

6.2

SSRT

(carbide
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(60 :87.80%) (100 :59.77%)

6.1 (3) 650° 304AR

(2 :55.65%) (8 :89.73%)

(60 :77.58%) (100 :74.97%)

61 () 650° 3047T
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100
| ®91 9 304AR
“ - e o e
80 P X AT
© 70 4 e ﬁ___----—“o”io'.éi' '
g #6422 @651
£ 80 - oL ® 59.W59.62
o / ®5585
° 50 A
2 / ol
S 4+//
O\o 30 4 I’Il [/
20 ;',"
10 {1/
0 " i " i " P | A A i i .
1 10 100 1000
Sensitization time (hr)
6.2
6.1 6.1 6.2
J04AR 304TT
ISR §
J04AR J04TT §
J04AR §9.73% 304TT
59.77%
(carbide ratio) J04AR 30477
§ . J04AR
304TT
6.2

6.3



45

6.2
Sensitisation Time Carbide Linkage
at 650°C ratio
(hn)
2 1.154
6 1.19
8 1,502
12 1.420
60 1132
100 1.223
16
15- 1502
1 140
11
1S 13
L1200 g "1
P L1%4
1 1132
10
X 40 60 80 100 IV
sensitization time (hr)
6.3

passive film
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P. Pumpruek [36] (corrosion rate)  304AR J04TT
(weight loss technique) ferric
sulfate-sulfuric acid
304AR 304TT
304AR
304TT (weight loss ratio) ' 6.4
(carbide ratio)
2 12
6.5
IGSCC
1.7
1.6 A
8 15-
&
g 14 "
Z 13 -
2
= 132
1.1
1.0 I T L4 ' T L] 1
0 2 4 6 8 10 12 14
Sensitization Times (hr.)
6.4 304AR  304TT

[36]
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1.6

A
L 14 J A
>
3
o
&) a2 A
A
1 12 14 16 10
Weightloss Ratio
6.5
304AR  304TT [36]
6.3 SSRT
IGSCC SSRT 304AR 304TT
SSRT
175 X 10" 'l
0.2% (02% Yield strength:
0.2% YY) (Ultimate Tensile Strength: UTS)
(Strain to Failure: )
6.6
304AR  304TT
0 . 8

6.3
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60D T
5 s00 4 304TT-8
2 oo
9 WATTHO
2 30
I
209 30HAR-0
100
i) . bt et | b
0 10 20 30 A0 50 50 70 20
51X3  (°A)
6.6 J04AR  304TT
0 8
6.3 J04AR  304TT SSRT
Specimen  Sensitisation 0.2% Maximum Strain to Failure
Type Time at650°c  Yield Stress* Tensile Failure* Mode
(hr) (MPa) Strength* (%)
(MPa)
0 260 675 18 Ductile
4 295 685 65 Ductile
R 6 245 660 67 Ductile
8 250 325 5 Brittle
0 310 695 [l Ductile
4 330 692 56 Ductile
alll 6 330 675 62 Ductile
8 305 104 63 Ductile



X&Eand UTS (MPa)

©2
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6.3 02% YS  304AR J04TT
UTS , §
UTS . J04AR J04TT
6.7 0.2% YS, UTS
ductile overload J04AR
brittle 1GSCC
6.8
g . " J04AR l
89% 1GSCC
- B. Well [17]
89%
1GSCC ,
J04TT IGSCC J04AR
800 Cevessin
LU D] S BNy L o‘_s%vamﬁ
800 L UTS-304AR
600 o
400
_______________ MORN_U N
") el S s
200
100 -
0 , . ,
0 2 * 6 8 10
Sensitization time (hr)
6.7 0.2%YS, UTS

304AR  304TT



6

. Ductile)

650°c

t

¢

. Ductile)

J04AR

304TT

50
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SORT

1GSCC

1GSCC

304TT

304TT

60 . UTS

UTS

IGSCC 30477

[12]
16SCC
04AR - 304TT
175 x 106"

6.4

b4 59

UTS

J04AR

304TT

1GSCC

6.9

UTS

51

304AR 30477
1GSCC
UTS , 304AR
IGSCC  304TT
1GSCC
SORT

(pitting corrosion)

0.2% YS
!

J04AR

J04AR

6.10



6.4
SSRT

Specimen  Sensitisation

Type Time at 650°c

()

304AR

304TT

Stress (MPa)

0.2%

Yield Stress*

(MPa)

254
247
248
216
305
325
313
21

Maximum

Tensile
Strength*
(MPa)
565
445
268
375
492
505
470
446

J04AR

Strain to
Failure*
(%)

29

21
6
19
20
15
15
14

J04TT

Failure
Mode

Pitting
Pitting
Brittle
Pitting
Pitting
Pitting
Pitting
Pitting

6.9 (a)

% strain

J04AR

52



Stress (MPa)

0.2% YS and UTS (MPa)

53

|
304TT
|
|
0 5 10 15 20 25 30
% Strain
5.9 (b) 304TT
100 - | 02%6S AR
600 - 1 020S 1T
b UTSAR
500 - o UT34TT
(] (]
400 -
; I —
300 '3Waas | 1 I
200 -
100 -
0. » 111 L1 1 1 1 11
1 10 100
Sensitization time (hr)
6.10 0.2%YS, UTS
J04AR 304TT



6.13

8 [ |
3

-

g

(&)

§

£

S

6.11 Profile

UlS 8, 304AR 60
60
profile 6.11

G ) —m

GB

304AR 30417 ( ! ratio)
6.12

54
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164

5. I

o I,

e0.
11-

S

06 07 08 09 10 U 12 13 14 15 16 17 18 19 20

UTS Ratio
6.12
J04AR J04TT
+ Carbide

| + UTS
IT—\

I-lA

I-lA

I

i :

| : —

I

|
L,

—+ + 1 1
0 10 2 N 4 5 6 70 8 90 100 110 120

Sensitization time (hr)

6.13 :
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304AR

304AR

304TT

passive film

304AR

6.5

Specimen

Type

304AR

304TT

IGSCC

Sensitisation
Time at 650°c

(h)
2
6
8

60
2
6
8

60

SSRT
6.14
8
89% IGSCC
(Cf)
passive film
[10]
60
304 TT
304AR
SSRT
Pit Density Mean Crack
(mm-2* Size**
(fim)
0.054 318
0.877 256
0.261 535
2.013 335
1.298 287
0.329 280
0.686 286
2.526 270

1,000

56

6.5

304TT
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J04AR

SORT

xany ﬁ! stk angr 1" IETITT wey
¥ \ B > 4 g s

J04TT

SORT

614 (b)

60



6.5
density) J04AR 304TT
6.15
J04AR |GSCC
304AR ;
SCKTT
J04AR
60 .
2 6
J04TT
700
600
| 5.0 No<
s <0 \ 60 hr
J2 hr 2 hr
300 f GhL My AT
¢ 6hr
3 »
100
0 t ! 1 r
0.0 0.5 10 15 20
Pit Density (mm 2

6.15

6.16

o 304TT
t 304AR

60 hr

2.5

3.0



59

500

Crack size ([im)

100 +

400 4

300

e -

Ll " A A R S T T 1

6.16

UTS

6.18

600

550 A

500 -

Crack size (um)

300

250

200

6.17

450
400

350

1 10
Sensitization time (hr)

UTS
6.17
By 304AR 304TT
UTS

UTS

¢ 304AR

\ ® 304TT

200

UTS (MPa)



6.5

6.18

20

18 -
16 -
14 -

12 -
10 -

08 -

06 -
04 -
02 -
0.0 -

1
I

[MEN
[EN

60

« UTS
{ Carbide

[MEN

J04AR

100

200

300 400

Crack size (jim)

J04AR  304TT

SRT

(165CC)

30477
CSL

30477

CSLB

CSLB

500 600

J04AR 304TT

1GSCC

dihedral

J04AR

(Electron Back-Scattered
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Diffraction Pattern: EBSP) SEM North Campus Electron
Microbeam Analysis Laboratory Michigan (Ann Arbor)
CSL Z1-29
6.19 CSL Z3 CSL
0.39 040  304AR  304TT 304TT 1GSCC
[31] CSL 304AR
304TT
0.35

W 304AR O304TT

g
1 3 s Q0 I35 Ko 2 33 25 27 29
Grain Bouncry Type
6.19 CSL  304AR  304TT [31]
7 Dihedral
V. Thaveeprungsriporn 3]
dihedral  triple junction
(Cumulative Frequency of Dihedral Angle Distribution: CFDA) 6.20
120 J04AR 04TT 0792
0.742 CSL  304AR 30477

CSL
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62

M 304AR
0 304TT

0.10 1

0.05

0.00 - T T
8 & 8 =2

R g8 2 8 2 %8 38 8 8 8
Dihedral Angle (Degrees)
6.20 dihedral triple junction
304AR  304TT [31]
P. Prumpruek [36]
(grain boundary inclination)  304AR J04TT
6.21 304TT 20
40 J04AR boundary plane
reorientation
304TT 1GSCC
304AR M. Caul [33] CSL
304 100°¢
800°¢ £3
800°¢
(free surface) 100°c
304TT
304AR
304TT 304AR



0 Areal
fSi Area2
1 Aread

E3 Area3

Vi

5p

op
Inclination Angle (degree)

«

0.70
060
5
4
3
0.20
0.10
0.00

0 Areal
HSArea2
0 Areal

1 Aread

304TT

0.70 -

fauanbaid

Inclination Angle (degree)

6.21

SUTT [36]

304AR
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34TT SA
SSRT
IGSCC 304AR
8 . 304AR  1GSCC
4T
IGSCC
IGSCC
6.7
304
L5 x 106 1 304AR
304TT
IGSCC 8 .
IGSCC

304AR  304TT

64
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