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(57) Abstract

A heat-resistant ferritic stainless steel improved in
low-temperature toughness, prevented from undergoing
high-temperature weld crack, and useful as a material of a
passage of automobile exhaust gas, particularly a passage
exposed to high temperature between an engine and a con-
verter, which comprises up to 0.03 % of carbon, 0.1 to 0.8
% of silicon, 0.6 to 2.0 % of manganese, up to 0,006 % of
sulfur, up to 4 % of nickel, 17.0 to 25.0 % of chronium, 0.2
to 0.8 % of niobium, 1.0 to 4.5 % of molybdenum, 0.1 to 2.5
% of copper, up to 0.03 % of nitrogen, and optionally a ne-
cessary amount of at least one of aluminum, titanium, va-
nadium, zirconium, tungsten, boron and REM, wherein
the manganese to sulfur ratio is 200 or above, [Nb]=Nb %
-8(C% + N%) > 02,and Ni % + Cu % < 4, the bal-
ance being iron and inevitable impurities in the production
process.
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MI410.0105| 0.42 | 0.79 | 0.02]0.0028| 0.21 | 1837| 0.45 | 4.42 | 0.95 {0.0104 - 282 L6 | 028

MI5]0.0107) 0.39 | 0.92 | 0.0230.0030 | 0.24 | 1847 | 0.46 | 298 | 0.49 |0.0110| Al:0.45| 236 0.73 0.2

7| MI6 (00116 0.42 | 0.79 | 0.020/0.0028| 0.2 | 1829 0.47 | 3.12 | 0.51 {0.0009] Ti:0.17| 282 0.77 2

MIT|0.01121 0.41 | 0.82 | 0.0210.0031 ] 0.22 | 1836{ 0.44 | 3.06 | 0.50 {0.0121 | V:0.26 | 265 0.72 0.5

=

0.0110) 0.41 | 0.82 | 0.022(0.0028| 0.26 | 1837} 0.46 | 3.06 | 0.46 [0.0101 | Zr:0.73| 293 0.72 0.28

=
©w

0.0102f 0.38 | 0.85 { 0.021 |0.0033| 0.25 | 1851 | 0.45 | 3.01 | 0.51 |0.0106|W:0.83 | 258 0.76 0.28

M2010.0098 | 0.40 | 0.71 | 0.021{0.0032| 0.20 | 1840 | 0.48 | 299 | 0.49 |0.0103| B:0.004| 22 f 0.68 0.32
M2LI0.0IZ5 | 0.41 | 0.76 | 0.020(0.0028| 0.23 | 1838| 0.43 | 3.02 | 0.51 |0.0105|REM:0.05| 271 0.74 0.5
M2210.0126} 0.44 | 0.83 | 0.026{0.0034 ] 0.20 | 17.95) 0.46 | 0.18 | 0.13 |0.0009 - 244 0.33 l 0.28
M2310.0054 | 0.42 | 0.83 | 0.021]0.0025| 0.13 | 1837 | 0.40 | 0.22 | 0.44 |0.0103 - 32 0.63 0.2
HoyM2410.0103( 0.49 | 0.74 | 0.022]0.0027| 0.24 | 17.23| 0.41 | 0.25 | 0.89 |0.014] - 214 LB | a2
MZ510.0091 | 0.39 | 0.80 | C.019{0.0018| 0.23 | 1837 0.43 | — ~— 10.0105 - 44 0.23 0.3
BRIM%{0.0120] 0,25 | 0.39 | 0.021{0.0023| 0.20 | 1825 0.41 | 204 | — {0.0110 - 170 0.2l 0.23-
M27T10.0114 | 0.37 | 0.26 | 0.023/0.0032| 0.22 | 1835} 0.43 | 209 | 0.42 {0.0109 - 8l 0.6 0.24
#|M28|0.0128| 0.47 | 0.49 | 0.024{0.003| 0.20 | 18.49{ 0.05 | 206 | 0.35 {0.0117 - 136 0.55 =0.15
M2910.0132| 0.48 | 0.40 | 0.0210.0028| 0.23 | 18.43| 0.19 | 3.02 | — {00107 - 143 0.66 0
M30|0.0126 | 0.50 | 0.98 | 0.022]0.0035| 0.25 | IB76| 0.47 | 401 | — {0.0108 - 20 0.2 0.28

#Z: (Nb) =Nb%—8(C¥%+N%)
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T2 HEBoMHEGH
BETOSIEES | BILRBREROR Y - | BEEO | v v LE-FHRERER
(kg/mn?) §i Bt & (ng/cn?) BEREE (kg-n/cn?)
700C | 900 | 900°C | 10007 (%) |-25c| o | 25¢C
M1 | 217 4.2 0.07 0.12 0.1 | 189 | 20.2 | 24.2
M2 | 22.0 4.3 0. 05 0.09 45 | 1.9 | 17.2 | 23.3
M3 | 22.2 4.4 0.04 0.08 40 | 19.0 | 21.7 | 27.8
M4 | 222 4.5 0.02 0.04 5.1 | 19.0 | 21.7 | 27.8
M5 | 22.4 4.6 0. 01 0.03 3.9 | 10.3 | 1.0 | 189
M6 | 22.8 4.1 0.02 0. 03 £1 | 107 L ans | o1es
M7 | 231 4.8 0. 01 0. 04 4.4 6.4 | 13.6 ! 16.9 |
M8 | 232 4.1 0.01 i 0.03 4.5 Lol oes i oeT :
M3 22.5 4.8 0. 0! 0.04 4.1 5.9 | 13.9 | 17.8
MI10| 22.7 4.8 0.02 0.03 11 6.8 | 14.7 | 17.4
M| 23.0 4.9 0.0 | 0.0 35 | 52| 886 | 167
B | M12| 23.3 5.0 0. 01 0. 02 3.7 7.1 | 14.9 | 16.3
M13| 23.6 5.2 0.02 | 0.04 3.6 5.2 8.0 9.8
Mi4| 23.4 5.1 0.01 0.03 3.7 6.2 | 9.7 | 12.3
MIs| 22.9 4.9 0.01 0. 02 1.5 8.5 | 9.0 | 16.1
| Mi6| 21.9 4.7 0.02 | 0.0 03 | 92| 11| 12
MI7| 217 7 | 002 b 0,03 3.9 § 10.4 0 118 | 18.2
M18| 2L.9 4.8 0.01 | 0.03 £3 | 10,2 | 13.1 } 19.7
M19] 21.9 4.8 0. 01 0.02 4.5 9.7 | 1.7 | 20.3
M20| 21.8 4.7 0.00 | 0.02 3.7 | 1001 | 10,8 | 19.1
Ma21| 217 4.7 0.01 0.01 3.9 8.9 | 10.2 | 17.1
M22|  19.4 3.1 0.10 0.22 3.9 | 156 | 211 | 255 |
M23| 19.6 3.1 0.11 0.25 g2 | 250 | 21.4 | 29.9
Ho{M24| 20,0 3.2 0.11 0. 28 4.4 | 181 | 19.3 | 23.2
M25| 19.4 3.0 0.10 0. 24 5.0 6.4 | 9.2 | 12.9
5| M26| 20.9 3.5 0.20 0. 96 2.8 2.0 | 8.1 | 22.3
M27| 18.1 2.9 0.32 1.32 2.0 | 119 | 20.5 | 22.3 |
% | M28| 10.3 2.9 0. 14 0.76 2.5 2.0 | 8.1 | 223
M28| 22.3 4.6 0.16 0. 66 1.9 L9 | 60 | 67 |
M30| 22.9 4.7 0.07 0. 08 3.4 Lo Y L1 L3

‘o
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C :0.03%LIT,

Si:0.1~0.8%,

Mn: 0.6~2.0%,

S :0.006% LI T,

Ni: 4%LT,

Cr:17.0~25.0%,

Nb:0.2~0.8%.

Mo:1.0~4.5%,

Cu:0.1~2.5%,

N :0.03% LT,

ZgH L, B

Al:0.5% LT,

Ti:0.6%LF,

Voo 0.5% UT.

Zr:1.0% LT .

W:1.5% KT,

B :0.01%LlF.

REM: 0.1% ELF
O—BEzhRBZIBULELZzEHF LI A,
ME OEBEICE VT,

Mn% /S % ®HEM200U k.
(Nb) =Nb% - 8(C %+ N %)

ORICHED (Nb) 0.28 k., B &U

Ni%+Cu%”H4LT
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