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Table S1. Chemical composition (mass percent) of various 25Cr-20Ni-0.4C steel tubes.

Steel C Si Mn P S Ni Cr Mo Cu Ti Al B N Co
TAA 043 103 109 00 00 20320 om OO0 00 0079 OO 0053 0047
TaB 044 087 107 PN 000 208 aag 036 90 oo 0035 P00 0049 o052
Tac 041 079 o2 90 %0 a2 BF oo %0 <001 0002 Y0 009 0052
TAD 043 092 092 00 %% 200 250 001 %P <001 0002 "9 007 0046
TAE 035 1.1 138 0'21 o.go 23'7 2%'1 0.03 0'21 <0.01  0.002 0'%00 0.037  0.031
TAF 037 124 141 00 000 206020 g0 00 o0 002 *0 0034 0.03
TAG 036 092 102 00 090 242200 OB 001 0002 PO 0107 0007
TAaH 037 116 123 000 O 2L 22 00 O 001 0002 PO 0sa 0002
tas o038 o082 o7s O 007 2L aag o0s 07 <o o002 0PN O9TT o013
TAL 04 087 os4 U0 %00 oig 20 0o %P <001 o002 MO0 0% o017
04 127 156 O'gl o.go 7‘%‘6 256'9 0.07 0'87 <0.01  0.002 0'300 0.048  0.017
TAN 035 119 164 002 0'30 22'9 257'5 0.13 0'27 <0.01  0.002 0'%01 0.043 0.0
TAR 041 105 04y 090 002 22024 o0 O 01 0002 OO 0063 002
TAs 041 099 o053 00 002 22324 001 005 <00 0002 MY 0063 0.027
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Table S2. Yield strength and ultimate tensile strength of 25Cr-20Ni-0.4C steels at different
temperatures. (Note: Bold letters marked with * indicate data sets used for testing).

Service Temperature (°C)

SteelProp. —RT 700 200 300 400 500 600 700 750 800 _ 900 1000

YS 250  211* 187 189 178 165 153* 154 172 140 94 63

TAA urs 610 562 533 529 529 509  466% 395 308 242 148 93
tap  YS 250 217 187 181 178 162 156 163* 165 140 99 64
UTS 620 575 522% 506 531 498 468 392 324 251 158 8
rac  YS 285 242 211 2006 193 180 172 184 197 17T4* 109 76
UTS 560 SI3 548  472% 468 426 431 391 335 274% 177 116
tap  YS 265 240 205 199 190* 160 161 178 185 159  102% 69
UTS 630 592 534 542 537% 512 454 383 332 254 170% 107
pap  YS 270 250 207 200 190 171* 178 171 199 151 98  69%
UTS 640 595 558 551 545 512% 453 374 326 246 164  106*
pap  YS 270 2395 202 200 194 177 164 170 222% 156 93 68
UTS 640 606% 558 561 556 523 456 362 341* 253 160 104
rac  YS 255 240 178* 181 12 159 157 181 226 172 105 67
UTS 550 522  447% 459 448 413 377 336* 327 254 157 99
pag YS 235 207 173 170* 180 156 148 165 185 133 88 56
UTS 510 450 432  438% 460 417 341 316 298 226* 140 87
ray YS 280 231 187 222 200% 175 165 188 240 169 108* 7l
UTS 630 576 527 540 526% 479 418 370 348 262  166* 107
taL  YS 275 282 20 198 194 181* 166 18 215 168 101 73
UTS 590 540 498 484 495 484% 406 369 329 253 154  101%
Tap  YS 285 250 200 200 194 175 169% 180 233 165 102% 71
UTS 620 580 528 496 529 479 455% 379 333 251  154* 100
ran YS 270 240 196* 191 208 168 177 191 239% 1s4 98 7l
UTS 570 555 495% 491 508 474 430 375 330% 241 152 102
rap YS 315 264 214 205% 192 200 166 182 217 167+ 107 74
UTS 580 546 491 484% 501 478 428 370 348  255% 160 106
Tag  YS 260 28 187 189 186* 163 161 166 223 168 96 68

UTS 550 529 463 431  480*% 450 429 352  329* 241 153 98

Table S3. The % Elongation and % Reduction of area of 25Cr-20Ni-0.4C steel tubes at different
temperatures. (Note: Bold letters marked with * data sets used for testing).

Service Temperature (°C)

Steel Prop.  "RT 100200 300 400 500 600 700 750 800 900 1000

%EL 32 33* 36 35 35 37 34* 27 25 24 41 50

TAA oRA 30 41* 35 31 39 37  34* 30 35 S50 64 78
rap  GEL 35 37 30+ 29 3% 35 34 2% 23 30 46 35
%RA 30 32 26* 29 35 33 29 32¢ 26 42 58 80
rac %EL 15 16 27 20+ 19 18 22 16 8 1I¥ 15 20
%RA 19 19 24 26 25 23 28 22 22 20% 28 37
rap %EL 28 30 20 33 31+ 33 29 19 15 19 2% 3l
%RA 17 23 26 31 30 31 23 24 13 30 28 55
tag  %EL 2925 30 31 20 28 23 14 12 14 2 32
%RA 29 21 25 28 26 30 23 18 16 24 23  41%
rap  %EL 30 3¢ 28 35 35 31 25 13 16+ 16 20 28
%RA 28 30 30 33 35 29 26 14 19 2 25 36
tac  %EL 27 30 28 31 30 28 8 13 9 12 10 2
%RA 32 28 29%* 34 28 30 30 19 18 25 17 40
tag  %EL 2121 24 30+ 32 25 2 16 14 160 17 26
%RA 22 28 22 30 28 23 23 22 30 30% 34 83
ray %EL 30 29 3333 30+ 27 2 14 10 13 I7* 19
%RA 27 26 33 29 28* 25 25 18 14 26 17* 30
raL %EL 27 22 25 26 30 28 22 16 1l 20 16 18
%RA 22 21 31 27 37 29% 20 27 20 28 29  54%
Tan %EL 232420 25 27 3 26 18 15 19 ¢ 3

%RA 24 24 26 21 25 27 24* 20 20 29 50* 62
TAN  %EL 24 29 29* 30 33 29 28 15 16* 18 18 20
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%RA 16 28 29* 16 30 26 28 20 28* 33 28 52
TAR %EL 21 24 22 23* 25 23 22 15 12 18* 22 32
%RA 22 29 29 27* 23 21 20 20 24 25% 45 38
TAS %EL 22 24 24 20 26* 27 26 17 10* 15 20 27
%RA 21 23 24 20 23* 24 27 18 23* 31 33 63
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