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Study on Optimizing Heat Treatment Process of
P22 High Pressure Boiler Tube
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Abstract: After the heat treatment of normalizing + tempering the hardness value of P22 high pressure boiler tube with
specification of ®325 mm x 10 mm exceeds the upper limit of standard due to thinner wall thickness and faster cooling rate.
A new heat treatment process of “slow cooling after normalizing + air cooling + tempering” is proposed through experimental
research. The P22 steel pipe is with the microstructure of ferrite + pearlite after heat treatment by controlling the cooling
rate after normalizing which is the key to ensure its good comprehensive mechanical properties.
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900 ~960 C; 680 ~730 °C SA—335M GB/T 5310—2017
o ®325 mm x 10 mm P22
( 1) ASME SA—335/ 2
®325 mm x 10 mm P22 ( ) %
C Si Mn P S Cr Mo
0.14 0.25 0.43 0.017 0. 006 2.08 0.97
2 ®325 mm x 10 mm P22
/MPa /MPa /% HBW
511 637 193 191 192
GB/T 5310—2017 =205 =415 22 125 ~ 180
P22 3
3 1 940 °C +60 min 680 °C +80 min
A 2 940 °C +60 min 710 °C +80 min
4. 3 940 °C +60 min 740 °C + 80 min
4 940 °C +60 min 760 °C +80 min
4
/MPa /MPa /% HBW
1 596 595 710 710 21.5 22.5 218 227 226 226 225 225
2 564 550 686 668 23.5 23.0 211 211 210 212 213 213
3 510 511 626 630 24.5 25.0 198 198 198 196 195 194
4 467 460 584 578 29.5 28.0 183 183 185 184 183 182
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6 P22
/MPa /MPa 1% HBW
1 385 525 38 155 156 155
2 454 572 40 185 184 182
1.2 40 min 850 C \750 C
3. 4. 6 150 min
P22 o 4
930 C 40 min 770 C 750 C + 850 C
750 C 150 min + + .
(HBW) 155 .
o 930 C

(a) JK100£7% (b) Hk200£% (e ) HR500£7%
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1 . P22

3 P22 53
7 P22
2 ©325 mm x 10 mm 930 C 50 min 770 C ( :1~3 930°C 4~6
930 C 7~10 770 C) 750 C 150 mino.
8 + + P22
/MPa /MPa 1% HBW
@325 mm x 10 mm 364 525 31.5 157 158 160
366 528 31.5 154 156 154
9 P22
/MPa /MPa 1% HBW
®457.2 mm x13.5 mm 362 550 33.0 158 159 159
362 547 33.5 160 160 159
361 542 32.0 161 161 161
356 525 32.5 159 159 157
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