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ABSTRACT: The T23 steel is based on the T22 steel developed
a new type of boiler steel by reducing C and strengthening, it
the steel which develops with our country 102 (12Cr2MoWVTiB)
has the approximate alloy system and the content, its normal
temperature mechanical properties and the high temperature
creep fracture intensity surpasses the T22 steel obviously, the
cold crack sensitivity is lower than the T22 steel, the heat crack
sensitivity is higher than the T22 steel far again, anti-steam
oxidation susceptibility and T22 steel quite.But the T23 steel in
the application of supercritical boiler superheater tube appears
oxide spalling events led to burst pipes, in the application of
ultra-supercritical boiler water cooling wall appeared the
welding cracks, leaks and so on early failure problems. Based
on the T23 steel's mechanical properties, the steam oxidation
susceptibility and the welding performance analysis and the
breakdown surface scaling, exploded mouth or the fracture
metallography analysis, the cause of the malfunction was found
out, the improvement suggestion was proposed that, the future
ultra (ultra) supercritical boiler design and welding process
improvement have reference value.
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Tab.1 Main chemical composition of T23, T22 and 102 steel %
bk W c P S Mo \Y w Nb B
ASTM A213 T23 0.04~0.10  <0.03 <0.01  1.90~260 0.05-0.30 0.20~0.30 1.45-1.75 0.02~0.08 0.000 5~0.006
=HMER HCM2S(T23) 0.04~0.10 <0.03 <0.01  1.90~260 0.05~0.30 0.20~0.30 1.45~1.75 0.02~0.08 0.000 5~0.006

GB5310 £ 102 0.08~0.15 <0.03 <0.03
ASTM A213 T22 <0.15 <0.03 <0.03
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Fig. 1 Microstructure of T23 steel
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Tab. 2 Room temperature mechanical properties of
T22, T23 and T91 steel

Fr e op/MPa a/MPa 8% (J)’?;vac) i HB
ASTMA213 T22 >205 >415 >30  — —
ASTMA213 T23 >400 >510 >20 280 <220
ASTMA213 T9l >415 >585 >20 220 <250
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Fig. 2 500~600 °C,100 000 h,creep rupture strength of
T23, T22 and T91 steel
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Fig. 3 T23,T22, T91, TP347H steel steam oxidation
test (600 ‘C. 500 h) comparison
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Fig. 4 Pipe cutting out the weight of
about 90 g oxide skins
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Fig. 5 Visual features of internal appearance of
the tested T23 tube
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Fig. 6 Morphology features of internal surface of
tested T23 tube under stereoscope with a low magnification

60 um
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Fig. 7 Local exfoliation of oixidation scale along

the chains of micro cavity in the oxidation scale on
internal surface of T23 tube
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Fig. 8 Tested sites of spectrum analysis on fracture
surface of the exfoliated oxidation scale under SEM
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Tab. 3 Spectrum analysis results of

T4 T23 WMKABIREM RS ESITR
Tab. 4 Classification table of T23 steel
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Fig. 9 Fillet weld leakage between fins and tube of boiler
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Fig. 10 Fillet weld leakage between rigid beam and tube
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Fig. 11 Factory butt weld leakage
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Fig. 12 Fillet weld leakage between filled plate and tube
5.2 [REESH

41000 MW 452 kB Il 51 U WP e b
KV BER R SR RSV A SV 13, B A AboK
PBER T L 8 Jy M R RSV A A ZUL K 14,

ROHEKVEEE TS K, EREUEWE TR
BEM A, RO IEE LT AR R, f74E
B RERGURHE: (HAEN T HIPERTE, RGNS
BERL S D AR, SRS IR T Al IX . EEREL
B, ERRETT 1R [ S5 R Ny 5 1) — 3, EREL
VPRIV PNIIES S Gkt 0 O (EREy raSe S iR T
DXAFERR RS9 LB S, A R AT i,
RACN R EE— AR, bt vl §8R ™ A0
R,

I LT KV BE i) KT 5~ 55 8 ik,
ZAEE T HRE KT LIRSS . O AR A 56
W], ERCUART T LIRS R BN ISBL K
AL (R AT A), AAMEERT R DX ) Y BE S JE,
R b T AN IX o FRGUE IR ETT )[R 4544
)5 10— 5, BREAT 1455 ERECPATINIRRLL,
J ) AR IR IR R W AR EUE B iR
PRI TR S5 R N ) IR AR I ) S5 RO
PESFALAR S 55 DO B RS0 AR A IN
WL AR SRHIE, JF H i TRk X 4
12 IR SR PRI LIRS, A7 AE—E S A 95

E13 NIMERS5KCEEHEERIAEEAR
Fig. 13 Fillet weld cracks microstructure between rigid
beam and water wall tube
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Fig. 14 Fillet weld cracks microsructure between water

wall tube and fins
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