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Development of High Temperature Creep
Properties Evaluation Method using Miniature Specimen
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Abstract

In this study, a small punch creep(SP-Creep) test using miniaturized specimen(10X 10X 0.5mm) has
been described for the development of the newly semi-destructive creep test method for high
temperature structural components such as headers and tubes of boiler, turbine casing and rotor, and
reactor vessel. The SP-Creep testing technique has been applied to 2.25Cr-1IMo(STBA24) steel used
widely as boiler tube material and the creep test temperature are varied at 550°C ~600°C. The overall
deformations of SP-Creep curves are definitely depended with applied load and creep test temperature
and show the creep behaviors of three steps like conventional uniaxial creep curves. The steady state
creep rate( &) of SP-Creep curve for miniaturized specimen increases with increasing creep temperature,
but the exponential value with creep loading is decreased. The activation energy(Qu) during SP-Creep
deformation with various test temperatures shows 605.7kJ/mol that is greater than 467.4kJ/mol reported
in uniaxial creep test. This may be caused by the difference of stress states during creep deformation
in two creep test. But from the experimental results, e.g. SP-Creep curve behaviors, the steady state
creep rate( &) with creep temperature, and the exponential value(n) with creep loading, it can be
summarized that the SP-Creep test may be a useful test method to evaluate the creep properties of the
heat resisting material.

L M= D3 B9 Pl ek ol WPEEL 27 vt
435 vde Adn gos, 3

AU st M2l AAAE 2 2w H@l v+ 919

1w
E_—_LB‘_%O“ 37“ ﬂ)""‘“ tﬂ—tﬂ B]J—]—J—]Z_, B tg I X]EEE]—T’— ‘il‘:} 9"]9’1— k“ 7}‘11 X}j%‘%‘g %’ :1}‘3{‘@10\_]_
v Wk gge AR JATREY I8 2
* A AT, AeANEd T g F7h #HE ¢ e & FFE Zu A
» ARG U7 AT fd 2ole Bpdln A7 %A H4se dole g
s ¥FUHAT AKEPRD FARES 22 ok 19 Fod 4Ue Qury



9 ey sde] 7)xsel A=
uwsm A vlm el A

8] wholdh, Tefu, Aulwalel
SR CE R P
A

Mo 2 &
l = o W 2
2 S|
g
mlm el

SHN A O A 7
2
o

=

=

=
[s3}

2
B &2 T ofy o iy
2 R
o
=
Ho
. op
re
EL
£
Lo

oo oo

8 )

dol %A X (small punch :
oT'A  SPAIEEE  wgEee
(irradiation damage) % ¢le] A|EH HW Fol
H7] g 71E9 HEAE Byl Hl?fﬂ
o AdEog Hrtstr] s g Aol
G4

2983 APRL 7129 ANl CVN
FollA g7ste A" Aol viste] ofg
& 371 AIFEHA0x 10x 0.5mm)S o] &3k
gy AlgHoz st xr)dAldE A8y A=
(strength)?} A A (ductility)yS F8t2x} e AF7)
FaARom®, 2 oFor £ A8AY Pol
=, wAanl Ao Ad dsiE W7k W gy

H(stress corrosion cracking : SCC) #A B7F o
g At #d FGMY 22 Alae ASEAY H
tob AEAR FRzAd W HIAA W7
Fol Bg5n Y.

2 A7oME @A Fusidoz s o
B[ Rokol A Be AL Holm e ula A
e Agae 2%8A AUES olgd 1

Bl AR

ho = IE=1
AN 225CH-1MoY] WEAEE
olE4 ANgALE dF
AEZo A QN2 I

3Pz §4& Frista,
T AEEHe AL he S ARSI

A}

_~mv&r
rdvr»u'imlnﬁ
_E‘I‘EO_L,O:[IEE:%X

o o

Al
2}

-

3}

o

o
flo o oX

o
Az ANYE 543 Hu

= al Al
hva =

2. M

gk

4

2.1 MBI 2SR AlgH

£ Ao A28 Agdae dA 58 A
Adujel JYEAsR AMEEE 225Cr-1Mo
(STBA24)7+9] A Aolch. Table 19] A5 333

1%
R=4

ZAE Jelt 312 =T AgHy s
SP Al@He 722 10mmx 10mmx 0.5mmE 3}
o}

Table 1 Chemical composition of 2.25Cr-1Mo
steel. (wt%)

C Si Mn P Cr | Mo

0.13 1 0.01 {042 | 0.02 | 029 | 0.12 | 2.23 | 1.12
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Fig. 1 The central displacement vs. time curve
for virgin material of 2.25Cr-1Mo steel
at 550C.
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Fig. 2 The central displacement vs. time curve
for virgin material of 2.25Cr-1Mo steel

at 600°C.
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Fig. 3 The relationship between applied load
and initial displacement for virgin
material of 2.25Cr-1Mo steel at 550°C.
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Fig. 5 The relationship between SP creep rate
and applied load for virgin material of
2.25Cr-1Mo steel at various temperature.
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