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Components in thermal power plants are subjected to service conditions under which creep
damages take place causing malerial exhaustion. Comprehensive creep damage investigations
have been performed on a 0.5Cr0.5M00.25V pipe bend which had been taken out of service after
117,603h and 501 start-ups because of severe cracks. The propagation of creep damage in a
long term exposed pipe bend has been analysed by the replication, Indentation and hardness
tests. Also, Calculation of creep lifetime has been investigated in order to verify actual lifetime of
a damaged pipe bend. By measuring diametrical expansion, Accumulated creep strain and creep
strain rate were calculated. Calculated results of creep lifetime on the Larson-Miller Parameter
method are good agreement with actual service-exposed hour.
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Table 1 Chemical composition of 14MoV63 steel®
DIN| C | Si | Mn|Puux Sux!| Cr [ Mo | V

0.10-|0.15-{0.30- 0.30-10.50-|0.25-
171751618 1 0.35 | 0.60 |0-0350.035V G760 | 065 | 0.35

Table 2 Mechanical properties at room temperature’

Tensile . Longitudinal | Transverse

strength Yxel(dwii[)r:)n gth elongation | elongation
(MPa) (%) ()

490-690 365 20 18

Boiler Header

e

S

Turbine
Fig. 1 Drawing of Main steam pipeline and crack
damaged location

(b) Surface and cross sectional specimens in the Area 1

Fig. 2 Test positions and sample specimens
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Fig. 3 Measured positions for elbowed pipe

Fig. 4 Test specimen of cracked Area 1
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Fig. 5 Damage profile of the crack Area
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Fig. 6 Creep cavities (SEM, x3000, scale : 10 ;xm)
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