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Present Status of Development of Supercritical and
Ultra-Supercritical Boiler Tubes
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(Technology Center, Angang Iron and Steel Co Ltd, Anshan 114009)

Abstract The exploiting background and present stature of grade development for supercritical and ultra-supercritical
boiler tubes are introduced in this article including the main chemical composition, mechanical properties and corresion re-
sistance of ferrite boiler tubes, new austenite stainless steel boiler tubes, nickel base alloy boiler tubes, adding W 2. 25%
Cr ('T/P23) steel tubes, modified 9% Cr-1% Mo (T/P91) steel tubes, adding W 9% Cr (T/P92) steel tubes and bimetal-

lic compound tubes.
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Table 1 Grade selection for components of supercritical and ultra-supercritical boilers with different service temperature
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Table 2 Boiler tubes for pressure parts of supercritical and
ultra-supercritical boilers
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Table 3 Chemical composition and properties of ferrite steel boiler tubes
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AL,
b HAERIY /% MPa MPa (650 C x1000 h)/pm 20 h)/(mg + cm~?)
2%Ce# HOM2S(T/P23)  0.06C-2.25Cr-1.6W-0. IMo0.05Nb-0.25V-B 2400 =510
9% Cr ~ T/P91 9Cr-1Mo-Nb-V =415 =585 90 119
129 Ce 8 T/P92 9CrawW >440 2620 90 119
HCM12 12Cr-1Mo-1 W-V-Nb 2300 =590 50 85
HCMI2A(T/P122) 11Cr-0. 4Mo-2W-Nb-V-Cu =400 =620 50 85
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Table 4 Chemical composition and properties of austenite stainless steel boiler tubes

e (i7=-3i%: 4 VERRLRRL/MPa  RIRERE/ WAORE/  ENEAEMEE SRS (650 Tx
% 550 °C 600 C 650 C MPa MPa (650 C x1000 h)/pm 20 h)/(mg+cm™?)
TP304H 18Cr-8Ni 92 64 42 =205 =515 35 45
TP347H 18Cr-11Ni0. 9Nb 112 91 54 =205 =515 27 28
TP247THFG 18Cr-11Ni0. 9Nb 121 108 66 =205 =550 17 28
SUPER304H  18Cr9Ni-3Cu-Nb-N 134 124 76 =235 =590 18 35
HR3C 25Cr-20Ni-0.4Nb-0. 2N 128 121 78 =295 =655 <2.5 12
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Table 5 Chemical compesition and properties of HR11N, Super 625, alloy 825 and 625 /%

M2 C S Ma P S N Cr Mo Ca(ZNb) Al T N( % Fe) %’gj@f
HR1IN 0.03 0.60 2.00 0.030 0.010 38 ~42 27 ~30 0.50 ~1.50 - - — 0.1~0.2N 450
£4:825 0.05 0.50 1.00 0.030 0.030 3846 19.5~23.5 2.5~3.5 1.5~3.0Cu 0.02 0.6~1.2 - _
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44625 0.10 0.50 0.50 0.015 0.015 58 20 ~23 8 ~10 3.15~4.15Nb 0.40 0.40 5.0 -
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Table 6 Chemical composition and mechanical properties of T/P23, T/P91 and T/P92 tubes
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Table 7 Chemical composition and mechanical properties of steel Sanicro 28
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Table 8 Chemical composition of inner tubes /%
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Sandvik 4L7 0.21 0.30 0.70 <0.030 =<0.015
Sandvik HT8 0.10 0.30 0.50 0.020 0.020 2.3 1.0
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Table 9 Mechanical properties of austenite stainless steel Sanicro25
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