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Abstract: The supercritical boiler high-temperature superheater burst tube in T91 steel was tested and analyzed after

12079 h operation. Through the macroscopic morphology analysis, chemical composition analysis, microstructure observa-

tion and mechanical property test, the early failure reason for super heater burst tube in T91 steel is considered to be foreign

matter clogged in the pipe. Long-term overheating accelerates the aging of pipe. The pipe’ s performance degrades, which fi-

nally results in pipe burst. The cause of the blockage is analyzed and corresponding countermeasures are proposed.
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Fig.1 Macro photo of initial fracture
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Fig.2 Inflation at 500 mm from the top of fracture
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Tab.2 Analysis on chemical composition of pipes %
RS T B bR w(C) w(Si) w(Mn) w(S) w(P) w(Cr) w(Mo) w(V) w(Nb)
10-11-1 0.11 0.22 0.37 0.007 0.013 8.68 0.93 0.20 0.06
A

10-10 0.11 0.26 0.39 0.004 0.014 8.97 0.88 0.22 0.06
0.08 ~ 0.20 ~ 0.30 ~ 8.00 ~ 0.85 ~ 0.18 ~ 0.06 ~

ASME SA -213—2010 <0.010 <0.020
0.12 0.50 0.60 9.50 1.05 0.25 0.10
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Fig.3 Metallographic analysis results of 10 —11 —1 sample
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Fig.4 Metallographic analysis results of 10 —11 —2 sample
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Fig.5 Metallographic analysis results of 10 —10 samples

FRAE 9 5 WURFALE o

H 1 BRFIE S48 1 1)1 800 mm Ak 4 AHZH 2
FoEAL e f T R ORI R AL
BRI )R, 553K 0. 39 mm, 4 F R G AHZHZL L
TR TR 10 — 11 =2 BT ™ i, B [RAR QAR
SEATTH I  BRAC W AE fib S BB o 3% 101 B A B i

1) L 800 mm Ak, A8 1 1 JE Al 5 B L HT A 5 1 B
2T EE, EK T ASME SA - 213—2010( Fig 7 i #4
e AT AR TG A% Bk R R B R AR B A 1) 1Y
ZOR, UL A AR A 1L

T AT S PR IEEOR o 8 1B U
10 - 10 AN HIZEEL Ty 2A PR RE RL4F, 3490 e i



% 2 H

AT, ARG & B A B E R B 5T AT R 31 -

R3 EWMHFURRRBRER

Tab.3 Test results of mechanical properties of pipes
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A

10-11-2 340 545 33.0

10 -10( & k) 725 24.0

10 —10( [\ k) 690 22.0

ASME SA -213—2010 =415 =585 =20.0
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