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Abstract: To find out the leakage cause for the serpentine-tube elbow( SA —210C steel) in a supercritical boiler economi—
zer, macroscopic morphology observation, chemical component analysis, stress calculation, mechanical property test, and
metallographic observation were implemented on the elbow samples. The results show that the chemical composition of
SA -210C, tensile properties at room temperature and hardness of straight pipe met the requirements of relevant stand—
ards. There was no obvious abnormality in metallographic structure, but the hardness at cracking part was much higher
than the upper limit, and the plasticity and toughness were significantly reduced. Since the tube wall pitted by the crush—
ing of foreign material could not meet the designing requirement, there were micro-eracks at the bottom of the pit because
of stress concentration. Under the action of pressure of medium and thermal stress during operation, the micro-eracks rap—
idly expanded and caused brittle cracking.
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Fig.1 Leakage location
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Fig.2 Sampling elbow of the economizer
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Fig.3 Macro-morphology of the crack in the elbow
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Fig.4 Macro-morphology of the crack’s

outer wall in zone I
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Fig.5 Macro-morphology of the crack’s

inner wall in zone 1
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Tab.1 Chemical composition analysis

results of SA -210C %
WH SA -210C ASME #i %2 f4
w( C) 0.2300 <0.3500
w( Si) 0.2500 =0.1000
w( Mn) 0.8100 0.2900 ~1.0600
w( P) 0.0180 <0.0350
w( S) 0.0039 <0.0350
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Tab.2 Tensile test results at room temperature
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Fig.6 Sampling sites for hardness test and

metallographic test
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Tab.3 Brinell hardness test results HB
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Tab.4 Metallographic test results
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Fig.7 Sampling tube metallographic morphology
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Fig.8 Microscopic morphology of the

explosion of the economizer
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Fig.9 Energy spectrum analysis of the cover on

the explosion of the economizer
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