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Analysis of causes of water-cooled wall tube burst in a boiler
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Abstract: In recent years, water-cooled wall tube bursts of boiler often occur. Macroscopic morphological observa-
tion, metallographic examination, tensile test, hardness test of a boiler water-cooled wall tube burst were carried
out. The scale corrosion evaluation and energy spectrum analysis of tube burst were analyzed. The results showed
that immediate cause of water-cooled wall tube burst was hydrogen corrosion due to the concentration of media un-
der coil deposits. The reasons for deposition and fouling in furnace tube were, leakage of condenser tube, failure to
regularly discharge, poor circulation of water vapor in unit, inadequate implementation of shutdown (standby) pro-
tection of unit, unqualified water vapor index during cold start-up of unit, failure to strictly inspection of water-
cooled wall cutting tube during maintenance. It was recommended to carry out chemical cleaning in time according
to the interval of boiler cleaning and amount of scale, inspection of overheating, coking and water circulation on
heating surface of water-cooled wall, strengthen water vapor quality supervision during cold start-up of the unit, im-
prove the protection execution of the unit in shutdown (standby). During maintenance, the water-cooled wall pipe
cutting inspection should be carried out comprehensively, and the boiler sewage and condenser leakage prevention
and treatment should be done during operation.
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Fig. 1 Photos of burst tube location (a) and cracking-off section (b)
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Fig. 2 Metallographic structure of fireward

side far from the edge of the burst
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Fig. 3 Metallographic structure of bursting edge
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Table 1 Tensile test data
Wi H LB EE (R )/MPa Jef M3 B (R, ,) IMPa W7 % (A4) 1%
o 11487 — [ 2k A 438 344 7.0
o A -3 539 377 26.5
E A - 1) KA 526 355 28.5
E A -3 A 524 354 23.0
ASME SA210C ¥ AES >485 >275 >30
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Fig. 4  Fracture position of bursting tube to the fire side after testing
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Fig. 5 Sampling position of bursting tube section
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Table 2 Results of hardness measurement

of tube sample( HV10)
TiH WA HURENEER 5 E
1-J1 fia] K A 146 149 151 149
1-]2 fia) XA 141 143 150 147
1-]3 fia] KA 151 148 150 150
1-J4 1] K A 148 146 154 149
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Fig. 6 Energy spectrum analysis of scale
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