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Cause analysis of abnormal aging rate of P91 pipe based on EBSD

characteristic parameters

SUN Yunfei', XIE Liming', LU Lei', TAN Xiaomeng', WANG Qi*
(1.Inner Mongolia Electric Power Research Institute Branch , Inner Mongolia Electric Power (Group) Co., Ltd.,

Hohhot 010020, China; 2.School of Chemical Safety , University of Emergency Management , Langfang 065201 , China)

Abstract:To address the problem of premature aging failure of some domestic P91 pipes in process industry due to excessive aging rates
under high-temperature and high-pressure environments , a scheme is proposed to identify abnormal aging rates based on the distribution
state of grain boundary misorientation angles from electron backscatter diffraction (EBSD) testing. The results indicate that high-mobility
high-angle grain boundaries generated when the high-temperature tempering temperature exceeds the actual heating phase equilibrium
temperature A¢; are one of the causes of abnormal aging rates in P91.When such abnormal aging rates occur, abnormal “spikes” appear
near 30° and 45° on the EBSD grain boundary misorientation angle distribution map.Based on the above characteristics , the problem
of abnormal aging rates in P91 caused by excessively high high-temperature tempering temperatures can be identified. This study
provides a reference for improving the manufacturing quality inspection of P91 pipes and avoiding premature aging failure.

Key words:P91 pipe ; aging damage ; high-temperature tempering ; electron backscatter diffraction
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Tab.1 Initial room temperature mechanical properties of

imported P91 pipe material

WH JERERE o /MPa PLALGRE o)/MPa 2EH12 6/%

YA 497.05

TRz 1.50 8.05 0.58

655.65 26.47

2 HEOPILEMBRTZ 100 000 h B IR I 1 AE
Tab.2  Room temperature mechanical properties of imported

P91 pipe material after 100 000 h of service
BH  JEREE o /MPa HTHLEE 0)/MPa IEMHZE6/%
a 490.39

s 2 1.83 2.16 1.24

647.61 244

B3 RERIZBIEPO1 EHF
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distribution for body-centered cubic phase
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Fig.14  The grain boundary misorientation angle of P91

among the 1 to 5 aging level
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