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Recent Advances in High Chromium Heat Resistant Steels
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Fig.1 Effect of Ni on creep rupture strength of 10.5% Cr steels®.
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Fig.3 Effect of Al on creep rupture strength of 12 Cr steel
(SUH 616)°”.
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Fig.2 Influence of Ni content on creep rupture strength of 9-12% Cr steel for 10° hours” .
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Fig.4 Effect of P on creep rupture strength of 10.5% Cr steel
(SUH 616)°".
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Fig.5 Creep rupture strengths of ASME T91, T92, T122 and the Modified ASME T9257,
Table1l Chemical compositions, deoxidation processes, and heat treatment conditions of ASME T91,T92,T122
and of Modified T92.
(mass%)
C Si Mn P S Ni Cr Mo Cu w v
™™ 0.09 034 045 0.014 | 0.001 0.20 851 0.90 0.026 - 0.205
T92 0.098 0.29 042 0.007 | 0.001 0.13 9.5 036 - 1.74 0.19
T122 0.13 0.31 0.60 0.015 | 0.002 0.36 1065 | 033 0.86 1.87 0.19
ModT92| 0.05 0.36 0.49 0.001 | 0.001 0.01 9.12 0.15 - 2.40 020
Nb Al B N Co Deoxidation process Heat treatment
T9 0.076 | 0.020 - 0.042 Al killed 1050°C A.C, 770°C AC.
T92 0062 | 0009 | 0.002 | 0.046 - Alkilled 1050°CA.C,770°CAC.
T122 0.05 0.007 | 0.0024 | 0.057 - Si-Al killed 1050°C A.C, 770°C AC.
Mod.T92 | 0.05 0.001 0.006 0.050 18 Sikilled 1050°C A.C,, 780°C AC.
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Table 2 Chemical compositions, heat treatments, and estimated creep rupture strengths for 10° hours of

steam oxidation resistance improved trial steels.

(mass%)
C Si Mn P S Ni G Mo w v Nb Al B
Mod.P92(1}| 0.06 | 0.15 | 0.50 {0.001{0.00T| 0.01 | 11.5 | 0.45 | 1.8 | 0.18 | 0.045]0.001|0.006
Mod. P92(II)| 0.09 | 0.15 | 0.50 {0.001]0.007| 0.01 | 11.5 | 0.45 | 1.8 | 0.18 | 0.045!0.001|0.006
& -Ferrite area " Creep rupture strength for 10° hours
N Co | Creg. ratio (%) heat treatment conditions 500 P
0.045( 3.0 | 837 —17% 1050°C A.C.800°C A.C. 180MPa 100MPa
0.010| 3.0 | 836 —17% 1050°C AC.800°C AC. 180MPa 100MPa
Table 3 Chemical compositions, heat treatments, and creep rupture strength of 9 to 11 mass% Cr
containing creep resistant steels developed by COST project compared with those of P91, P92,
and X20.
(mass%)
600°C, 10%hr
ClC |Mo|W | N | V|Nb|N]| B Heat treatment creﬁ?e%'g%tﬁ“e
{MPa)
X201024{11 |09 - |05}03| - - - 1050°C, 750°C 59
Steam |P91{01{9 |09 | - |01(02]005/006]| - 1050°C, 750°C 94
pipe |E9111 019 [1.0([1.0]03(02]005/007| - 1050°C, 770°C 103
P92101]9 |05 1800502 {0.06|0.06|0.001 1050°C, 770°C 123
Turbine E{01]10] 1 1 1061021005[005] - | 1070°C,570°C, 690°C 95
rotor Fi101]10]15] - |07}1021}005/005| - | 1120°C,570°C, 690°C 95
B 10219 |15 - |01}021{005|002|0.01]| 1120°C, 590°C, 700°C 125
05%TE N2k, BXUCr211% OCrihEA R W), CA Wl 2 ) — THRENENTNEDT, ZTha kMla -2 -0
0.2% (0.1%HENRW) THEZEAHFKHLTHBEEEL S, BUEN RIS D KOWB LD TH S, BERMNILZB
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