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Abstract: Microstructure and properties of ®457 mmx70 mm 12Cr1MoVG steel pipe (/% : 0. 13C, 0.21Si, 0. 56Mn,
1.07Cr, 0. 31Mo, 0. 20V, 0.008P, 0.004S, 0. 02Ni, 0. 004Cu, 0. 012 4Al) after 1 000 °C normalizing plus using water
mist accelerated cooling and 740 °C tempering were studied by means of microstructure observation, tensile test , impact
test at room temperature, hardness test and high temperature durability test. The results showed that the microstructure
consisted of ferrite and bainite, with the volume of bainite accounting for 65%, and the grain size of 7-5 grade. Yield
strength was 416 MPa, tensile strength was 575 MPa, impact energy at room temperature was 206-244 J, brinell hardness
was 187THBW. The endurance strength under 575 ‘Cx10°h was 86 MPa. It lasted 51 480 hours at 575 “C/100 MPa unbro-
ken. After 27 198 hours, it cracked under 575 ‘C/120 MPa, and the crack originated from grain boundary creep pores, no
serious spheroidization was found in the bainite matrix surrounding. The structure stability was excellent.
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Table 1 Chemical composition of 12Cr1MoVG steel pipe %

i H C Si Mn Cr

v P S Ni Cu Al

GB/T 5310

RN 0.13 0.21 0.56 1.07

0.08 ~0.15 0.17~0.37 0.40~0.70 0.90~1.20 0.25~0.35 0.15~0.30 <0.025

<0.010  <0.30 <0.20 -

0.20 0.008 0.004 0.02 0.004 0.0124
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Fig. 1

B2 12CrIMoV G AT 1 B M2 : (a) SEM A, (b)SEM (1) Ak Jay ok 1 £
Fig. 2 Microstructure of 12Cr1MoVG test steel pipe: (a) SEM image , (h) SEM (1) partially enlarged image
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Fig. 3 CCT curves of 12Cr1MoVG test steel
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Table 2 Mechanical properties of 12Cr1MoVG test steel pipe
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Fig. 4 Relationship between lasting stress and loading time of

12Cr1MoVG test steel pipe
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K6 12CrIMoVG 1B 575 “CIZA A AL ZUE S : (a)OM, (h)SEM
Fig. 6 Microstructure morphology of 12Cr1MoVG 17 steel tube aged at 575 °C : (a) OM , (b) SEM
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Fig. 7 Microstructure evolution under 575 “C/120 MPa load stress: (a) (d) 2% part under stress , (b) (e) 3% area near the fracture

area , (¢) (f) 4% creep hole initiation at the fracture area, the creep hole grows large and converges at the fracture
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