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Fig. 5-1 Dimensions of the creep specimen (mm).
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Thermocouple

Fig. 5-2 Mounting thermocouples on the specimen surface.
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Thermo

Controller

Fig. 5-3 Appearance of the creep rupture testing machine and the weight.
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Table 5-1 Conditions and results of creep rupture tests.

ARERSAT TV FA D T FEQLERRA

IR ST B P B ] O | &0 | AR Al | &Y
i LMP LMP

T[Cl | o[MPa] ¢ [hl] er[%] | ea[%] ¢ [hl] er[%] | ea[%]
700 200 21.15| 20750 | 86.4| 71.0| 109.00 | 21442 | 204 | 752
750 110 219.6 | 22855 | 44.8| 80.4| 14359 | 23690 | 26.8| 64.9
800 80 303.3 | 24123 | 44.1| 829 1077.6| 24714 329| 69.7
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S Aluminized [ 750°C- 1436h ]
=
x 100 | [ 750°C- 220h | -
90 | [800°C- 1078h] A
80 | -
70 L [ 800°C- 303h | i
60 | ° 1
50 1

] 1 1
18,000 20,000 22,000 24,000 26,000 28,000

Larson-Miller parameter,
IMP=T(20+1logt,)

Fig. 5-4 Relationship between stress and Larson-Miller parameter for results of creep

tests of uncoated and aluminized specimens.
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. () 700°C—200MPa—109h

o (b) 750°C —110MPa—1436h

Fig. 5-5 Surface of uncoated specimens after the creep rupture test at 700 ~ 800°C.
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 (a) 700°C—200MPa—21h

- (©) 800°C—80MPa—303h

Fig. 5-6 Surface of aluminized specimens after the creep rupture test at 700 ~ 800°C.
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[700°C-200MPa-21h]
80 | Aluminized
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~" 60 B
N
QW
= [ 800°C-80MPa-303h]
=
o 40F [750°C-110MPa-220h]
V5
Uncoated
[ 800°C-80MPa-1078h]
20 [ 750°C-110MPa-1436h]
[700°C-200MPa-109h]

0 [ 1 I I

18,000 20,000 22,000 24,000 26,000 28,000

Larson-Miller Parameter,
IMP=T(20+1logt,)

Fig. 5-7 Relationship between rupture strain and Larson-Miller parameter for results

of creep tests of uncoated and aluminized specimens.
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20.0kV 11.8mm x250 SE(M)

'}

Fig. 5-8 SEM images of a surface crack of an aluminized specimen before the creep

rupture test.
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2000 1 8mim x25

Fig. 5-9 Distribution of surface cracks of an aluminized specimen.
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(a)

Substrate

Substrate

_ Middle layer
FeAl coating (Al diffusion layer)

Crack

. Middle layer
FeAl coating ( Al diffusion layer)

Fig. 5-10 Schematic models of relationship between layers and stress.
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50 ] |

18,000 20,000 22,000 24,000 26,000 28,000

Larson-Miller parameter,
IMP=T(20+1logt,)

Fig. 5-11 Relationship between stress and Larson-Miller parameter for results of

creep tests of uncoated specimens and uncoated specimens with heat

treatment at 1100°C for 1h.
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60 | i
50 1

| 1 1
18,000 20,000 22,000 24,000 26,000 28,000

Larson-Millire parameter,
IMP=T(20+1logt,.)

Fig. 5-12 Relationship between stress and Larson-Miller parameter for results of
creep tests of the aluminized specimens and aluminized specimens under

revised stress.
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Time at 700°C, ¢ (h)
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500 1|0 }0 |10
400 | ]
Aluminized
300 | (Revised stress) 7
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~
&= 200 T
2 Uncoated
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»
n
)
=
@ 100 | 7
90 | 7]
80 | 7]
70 } 7]
60 L Heat treated .
50 1

. . .
18,000 20,000 22,000 24,000 26,000 28,000
Larson-Miller parameter,
IMP=T(20+1logt,)
Fig. 513 Relationship between stress and Larson-Miller parameter for results of
creep tests of aluminized specimens under revised stress and uncoated

specimens with the heat treatment at 1100°C for 1h.

115



WE5E TNAIFTA TR ) — FREE DR

(a) Uncoated

(b) Aluminized

Fig. 5-14 SEM images of microstructures of an uncoated specimen and an aluminized

specimen before the creep rupture test.
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Larson-Miller parameter,
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Fig. 5-15 Relationship between stress and Larson-Miller parameter for results of

creep tests of FeAl® and aluminized specimens under revised stress.
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