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Development of Small-Specimen Creep Tester for Life Assessment
of High Temperature Components of Power Plant

Hyo-Jin Kim, Yong-Keun Chung and Jong-Jin Park
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3 7]), Electron Beam Welding( A5 -8-4), Creep Rupture Time(Z 8] = A7

Abstract

The most effective means of evaluating remaining life is through the creep testing of samples removed from
the component. But sampling of large specimen from in-service component is actually impossible. So, sampling
device and small-specimen creep tester have been applied. Sampling device has been devised to extract
mechanically small samples by hemispherical, diamond -coated cutter from the surface of turbine rotor bores and
thick-walled pipes without subsequent weld repairs requiring post weld heat treatment. A method of manufacturing
small creep specimen, 2mm gage diameter and 10mm gage length, using electron beam welding to attach grip
section, has been proven. Small-specimen creep tester has been designed to control atmosphere to prevent stress
increment by oxidation during experiment. To determine whether the small specimens successfully reproduce the
behavior of large specimens, creep rupture tests for small and large specimens have been performed at identical
conditions. Creep rupture times based on small specimens have closely agreed within 5% error compared with that
of large specimen. The errors in rupture time have decreased at longe 1 test period. This comparison validates the
procedure for fabricating and testing on small specimen. This technique offers potential as an efficient method for
remaining life assessment by direct sampling from in -service high temperature components.
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Fig. 2 Schematic diagram of sampling device
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Fig. 3 Manufacturing procedure of specimen
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Fig. 4 Schematic diagram of small-specimen creep tester

Table 1 The condition of aging heat treatment

D p °C) Time(hr)
TA60-4 600 42143
TA65-6 650 8000.0

Table 2 Chemical composition(wt%o)

Element C Si Mn P S Cr Mo Ni v

Specimen 02 | 028 | 0.69 | 0.012 | 0.001 } 1132 | 0.83 | 042 | 027

0.17 10.0 0.8 03 0.2
DIN . <05 | <10 Max. Max, ~ N = ~5
171 = -

s 0.23 0.03 0.03 12.5 1.2 0.8 0.35
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(a) TA60-4

(b) TA65-6
Fig. 5 Microstructures at each aging heat treatment
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(a) Conventional creep specimen
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(b) Small creep specimen

unit : mm
Fig. 6 Geometry of creep specimen
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(a) After EBW
Fig. 7 Cross section of electron beam welded specimen
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Fig. 8 Hardness of electron beam weldment
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Fig. 9 Microstructure of softened region of electron
beam weldment in crept specimen

Table 3 Test condition and results of creep rupture test

Mat'l Stress Temp. Rupture Time(hr)
a
(MPa) C) Small Standard | error(%)
70 650 1919.3 1836.1 433
150 600 562.3 482.8 -16.46
TAG60-4
150 600 455.1 482.8 5.74
200 575 231.5 2023 -14.42
70 650 1380.4 1452.3 4.95
TA65-6
150 600 1383 172.0 19.62
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Fig. 10 Creep curves at 600°C, 150MPa(TA60-4)
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Fig. 11 The results of creep rupture test
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