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Abstract

The boiler tubes and steam pipes operating both at high temperature and pressure for a

long period of time in a power plant are degraded by creep because of internal

pressure. So,

the remaining life of a component is evaluated by the creep rupture strength. Although the
conventional method to evaluate the creep damage is widely used, it has some disadvantages
such as requires large size specimen and long employed to evaluate the correlation between
fracture toughness and evaluation time. Recently, new method so called "small punch test’ is

used to evaluate degradation of creep.

In this study, a conventional creep test and a small punch test are conducted using
2.25Cr-1Mo steel which is mainly used for the boiler tubes and steam pipes in power plant.
The creep life, approximately 1,500 hrs, is determined by conventional method under a severe
condition then specimens for a small punch test are obtained after certain time intervals such
as 1/4, 1/2 and 3/4 of final rupture time, respectively.

71 EAMY
DBTT Ductile Brittle Transition Temperature
LMP Larson Miller parameter
A DBTT : Difference of DBTT between virgin

and degraded material
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Table 1 Composition of 2.25Cr-1Mo steel

7

C | Si Man | P! S | C Mo
012 | 02 | 046 | 0.02 10014 219 | 098 !
Table 2 Mechanical properties

Tensile Yield . i
! strength | strength Elorzg/a)non Ha(rgrfss l
. (MPa) | (MPa) ° Yoo
650 535 24 197 |

22 A2 TAH
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Fig. 1 Creep test specimen
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Table 3 Creep test results

: . ; Temp. | Stress | Test time !

| Testwpe ooy | oom (Hr)__ |

;  Rupture 1552.8 |

/, 1 i

o Al 385 |

| interruption |

i 1/2 life i 550 137 :

! interruption | 765 |

) |

/A1 5

B Fd life 11640 |
interruption | j




Fig. 2 SEM microstructures of creep
rupture specimen(x1000)
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Fig. 3 Schematic representation of small
punch test specimens
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Fig. 4 Schematic diagram of small

punch test equipment
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Fig. 5 Load-displacement curves with various
temperatures on interruption material at
3/4 creep life
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Fig. 6 Variation of maximum load according
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Fig. 8 SEM fractographs according to the
test temperatures on virgin material
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Table 4 Small punch test results

Material [[PBTT] {[4DBTTI Creep

| Condition sp sp LMP |Remaining

: (C) () Life (%)

* virgin ~-186 0 19.086 100

. 1/4 life -184 2 18.983 75

- 1/2 life -181 5 18.839 50
3/4 life -166 20 18.591 25

| rupture | -164 | 22 117.283"| 0
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Fig. 10 Variation of SP energy according
to the creep remaining life
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