= ®] @348
Korean Journal of Materials Research
Vol. 13, No. 7 (2003)

Al gHo o3 AAdsE HIde

FUG* -

W A
A8 stn |AGTA2E TSR A5 7)E

e

3
o 2=

237

54 Bz

fraAf
ATAIE

“IF-Fthsr 327175
R L e L RS I i PP Bl

High Temperature Creep Characteristics Evaluation for
Degraded Heat Resistance Steel of Power Plant by Mini-Specimen

Dae-Young Lyu*, Seung-Se Baek** and Hyo-Sun Yu'

Mechanical and Aero System Eng. School, Chonbuk National Univ., Jeonju, 561-756
*Division of Precision Mechanical Eng., Jeonju Technical College, Jeonju, 561-760
**Department of Precision Mechanical Eng., Chonbuk National Univ,, Jeonju, 561-756

(20039 49 149 ¥

2003 69 9%

=S

FRE

W)

Abstract In this study the new creep test using miniaturized specimen(10x< 10X 0.5 mm®) was performed to
evaluate the creep characteristics for degraded materials of 2.25Cr-1Mo steel. For this creep test, the artificially
aged materials for 330 hrs and 1820hrs at 630°C were used. The test temperatures applied for the creep
deformation of miniaturized specimens was 550°C and the applied loads were between 45 kg~80 kg. After creep
test, macro- and microscopic observation were conducted by the scanning electron microscope(SEM). The creep
curves depended definitely on applied load and microstructure and showed the three stages of creep behavior
like uniaxial tensile creep curves. The load exponents of virgin, 330 hrs and 1820 hrs materials based on creep
rate showed 14.8, 9.5 and 8.3 at 550°C respectively. The 1820 hrs material showed the lowest load exponent
and this behavior was also observed in the case of load exponent based on creep rupture time. In contrast to
virgin material which exhibited fined dimple fractography, a lot of carbides like net structure and voids were

observed on the fractography of degraded materials.
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Fig. 1. The schematic diagram of micro-creep test equipment.
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Fig. 2. Microstructures of virgin and aged materials of 2.25Cr-
IMo steel.
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Fig. 3. The creep curves for virgin and aged materials at
550°C.

Ao % (DBTT)Y FElsh AaaA 7 9vky H s

doizl A= FHES APzl et xlole A
% =49 WA F 7ol 3
2 o} A A F(transient creep
behavior)#} 44dE]l ZZZ AE(steady state creep
behavior) L¥]
behavior)& 3
Trangel] whet A e o
7hE S QS 4 T
FE G e =2 '
A8kt 3t AAHos & o
shs 27104 AR =2

=
SER RO B

1}

W
N
o

K-
ol
o
o
ROy
w0, &

[

7% (accelerative creep
oh, 83 A E E}Eo)



432 a2 -
25 : - : 10°
5 2.25Cr-1Mo |
w Virgin —
> .
S 201 550°C / 60Kg : 100 e
= creep curve ti= 400 hrs ~
@ kS
o . el 10' -gic_
2 . @
©
® . 2
bot L o
e
@ . 1 8
4 » W
3 o™ 10°
i : n
lu H
: : : i creep rate s
0.0 i : ‘ ‘ r 10°
0 75 150 225 300 375 450
Time, t(hrs)
2.5 - - - - 10°
5 2.25Cr-1Mo ;
©@ 330hrs —
3
£ 200 550°C / G0kg [y 110° &
: "
F4
(g ‘ t = 5thrs . 5
FCRE 1Y % SR S creep curve N 100w
3 ! : g
©
e 44
= s
[ =y
2 4
s Q
Z Q
\ )
ul

5 2.25Cr-1Mo

© 1820hrs : —
> : L
£ 20| ss0°cq 0kg | : 10 g
- " H H "
@ 3

&
e o
B G
& &
s ; o
© B 15
: ; ep rat
T wme oo @
g : : H %)
i
0.0 f : i 10°
0 1 2 3 4 5 6

Time, t(hrs)

Fig. 4. The creep and strain rate curves for virgin and aged
materials at 550°C and 60 kg.
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Fig. 10. Macro- and micro SEM creep fractography for 330 hrs
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