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Heat Treatment, Structure and Properties of High-Strength-Toughness
Steel 12Cr2Mo 406 mm x 40. 5 mm Tube for High Pressure Boiler

Zhang Zhicheng', Li Yongdeng', Ruan Linghui’ and Wu Kaiming®
(1 Products R&D Institute, Hubei Xinyegang Steel Co Ltd, Huangshi 435001 ;
2 International Research Institute for Iron and Steel, Wuhan University of Science and Technology, Wuhan 430081)

Abstract The production flow sheet for test steel 12Ci2Mo (/% : 0.09C, 0.30Si, 0.34Mn, 0.007P, 0.006S,
2.10Cr, 0.93Mo, 0.014Al) 406 mm x40.5 mm tube is 120 t BOF-LF-RH-410 mm x 530 mm bloom casting-forging to
@390 mm tube stock-460 mm ASSEL mill rolling to tube. With using JMatPro software to calculate phase equilibrium dia-
gram of test steel, it is obtained that the steel 12C12Mo phase transition point Ac, is 862 C and the Ac, is 781 °C, and the
examination on structure and mechanical properties of test steel normalizing-heat-treated at 910 °C and tempered at 700 C
has been carried out. Results show that the matrix structure of normalized-tempered test steel 12Cr2Mo is bainite + minor
ferrite, and a large amount of irregular M,; C; precipitate at grain boundary and in intragranular, a small amount granular
M,C carbides precipitate along grain boundary and a large amount fine pin-like Mo, C carbides precipitate in intragranular,
and the mechanical properties of steel is excellent- strength R, 515 ~520 MPa and R, 640 ~650 MPa, plasticity A 22% ~
25% and Z 76% ~80% , and impact energy at —60 °C A, 268 ~293 J.

Material Index Steel 12C2Mo for High Pressure Boiler, Heat Treaiment, Structure, Alloy Carbide, Mechanical
Properties
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Table 1 Analysis of test steel 12Cr2Mo /%

C Si Mn Cr Mo Al Ni P S
0.09 0.30 0.34 2.10 0.93 0.014 0.16 0.007 0.006
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Fig. 1 Diagram of equilibrium phase transformation and phase
composition of test steel 12Cr2Mo
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Fig.2 Diagram of equilibrium carbide, nitride precipitation
and composition of phases in test steel 12Cr2Mo

FEEaHT i, ] 400 TR R BOABIR AN 0.8%,
Z R A R E MR T/, B) 280 CHZES 0,
2.2 BHAR

Bl 3 RLHM (R 40. 5 mm) PALEIAR ) e
RIHR R, K 3 (a) NESCH MR 24E, 3
(b) REERMEL/44E, WE 3 HATLIF i, B &
NE BN ERSEEE , HEUOPRR UKk, 7R F
MEANARKESTHY.
2.3 BALYIES

Bl 4 s In W b B8 IS BB AT S, BT B
BREREL/A4E, B4 PETLIE S, LN AR
SEHEIEA 3 MONFEIREMBRAY S . 1 FEE S
Y AT L S AL U B T 1 M, G (I 4 AR S
REFTR) ,H A BRAL Y B 27 & A AL IETE iU
R FESE W R , BEE SFIR I R, X
HAMBEAZME, XFFTHOEERTEGS
BRALYD , IR BB ALY , SRR AL A R DB



+ 54 - L5253

By, B (Fe .Cr.Mo) , Cso 5
2 MY RESE KRR LA
al N /D B BRI SRR BR AL AT
PIM,C(E 4b HfR) , R K
29520 nm, FE R EHFHH. B
IR, R (Fe .Cr Mo),C, 8
3FHTH AR A —ER
e 0 HE 510 B B £ R AT B
Mo, C( B 4c HikFid8) . TN
10 nm, K H 200 nm, XFERL  Fig. 3
Ve R KBV

(b)1/44t

B3 SCHEA 1202Mo 910 °C IE Jk 700 C 5K 41 SUTAS - S BE L (2) 1/ 240

Morphology of structure of 910 “C normalized and 700 °C tempered test steel
12Cr2Mo at (a) 1/2 and 1/4 (b) wall thickness of tube

B4 910 CIEK 700 C K HLHE A 12C2Mo ib#IM,;C, (a) , Mg C(b) FIMo, C( ) HITEAR
Fig.4 Morphology of carbide M),C;(a) , M¢C (b) and Mo,C (c) in 910 C normalized and 700 °C tempered test steel 12Cr2Mo
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Table 2 Tensile properties of test steel 12Cr2Mo
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Table 3 Low temperature impact property of test steel
12Cr2Mo
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