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Failure Reason Analysis of Temperature Casing in Supercritical/Ultra
Supercritical Boiler
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Abstract: In order to understand the fracture reason of the temperature sleeve of the supercritical boiler, the failure reason
of the temperature sleeve of the supercritical boiler was analyzed by means of macroscopic examination, chemical
composition analysis, metallographic examination, hardness measurement, fracture morphology analysis and ANSYS finite
element analysis. The results show that the fatigue crack of the temperature casing is initiated under the action of
alternating stress, and the fatigue crack is extended continuously, which finally causes the casing fracture.
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Fig.1 Macro appearance and failure appearance of fractured casing

1 w(%)
Tab.1 Measured chemical composition of the sample
C Si Mn P S Ni Cr Mo Nb \%
0.12 0.29 0.40 0.012 0.008 0.30 8.50 1.02 0.08 0.21

F91 (ASME SA-182) 0.08~0.12  0.20~0.50 0.30~0.60  <0.020 <0.010 =040 8.00~9.50 0.85~1.05 0.06~0.10  0.18~0.25
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Fig.3 Metallographic and morphology of oxide skin on inner of measuring casing

https://www.cnki.net



4 $11/2019

«1213.
2
Tab.2 Hardness test results ,
(HV)
(HV)
1 2 3
220 215 216 217 :
DL/T 438-2016 F91 175~248 HB p=3.5 MPa( )x(40/10899( ))
ASME SA-182F91 <248 HB =0.00128 MPa (1)
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Fig.4 Macro- and micro- morphology of fracture sample
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Fig.5 Measuring temperature casing model and finite element model
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Fig.6 Application of boundary conditions measurement casing
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Fig.7 Dynamic stress distribution
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Tab.3 Calculation results of frequency and dynamic stress s s
of thermocouple casing R2.5
1 2 3 4
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