®31 %
2010 4 1

S
mY

| Vol. 31. No. 5

5 %
SPECIAL STEEL

620 °C 4 5 B 3 31 $7 BY $% & 4K i #4:$8 1Cr11Co3W3MoVNbNB
48 30 1 2 4 BE BY R T

qHART B W EXER ReH BRE
(1 ZEREDERFHAREE, BH 650091; 2 KBTI S Beas R BT STAT , J6 5t 100081)

W E CRAXFRMH LFEME AHEEMBEF AT 620 TRPHE1 100 C ¥ +720 T
iR ok B E RS KT #A8 1Cr11Co3W3MoVNDNB (% : 0. 10C, 11. 08Cr, 3. 20Co0, 2. 54W 0. 52Ni, 0. 15Mo
0.09Nb.0. 021N 0. 014B) i) BRA LM A IEREMIR W, B5RFH,620 T 2000 h BFRLT , B ] Xt = ¥ & 620
CH2EMRE A K, BT B EEH MyuCo Nb(CN) 71 MB, 247 A8, iR LAMEH H Bk, B
HFRTE ; BFE Mo WV BB B h A" JEANT i 48, Nb B BRI B K LA BB R “ Lo

XER KEAWME KENE AR EieE

Effect of Long-Term Aging at 620 °C on Structure and
Mechanical Properties of a New Ferrite Heat Resistant
Steel 1Cr11Co3W3MoVNbNB

Liu Xinquan'?, Yang Gang’, Wu xinghui', Xiang Jinzhong' and Yang Muxin®
(1 School of Physical Science and Technology, Yunnan University, Kunming 650091 ;
2 Institute for Structural Materials, Central Iron and Steel Institute, Beijing 100081)

Abstract The effect of long-term aging at 620 C on structure and mechanical properties of a new ferrite heat resist-
ant steel 1Cr11Co3W3MoVNbNB (% . 0.10C, 11.08Cr, 3.20Co, 2.54W, 0.52Ni, 0.15Mo, 0.09Nb, 0.21N,
0.014B) oil-quenched at 1100 °C + high temperature tempered at 720 C has been studied by using X-ray diffraction meth-
od, optical, scanning electron and transmission electron microscope. Results show that with aging at 620 °C for 2000 h,
the aging time isn’t obvious effect on the mechanical properties of the steel at ambient and at 620 °C ; during aging the main
precipitated phases are M,;Cs, Nb(CN) and M,B,, and the structure of steel is stable and the lath sub-structure has not
changed obviously; The elements Mo, W and V in solid solution mainly precipitate into precipitated phase in aging process
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and the elements Nb and B mainly precipitate in high temperature tempering and in initial period of aging.
Material Index Ferrite-Heat-Resistant Steel, Long-Term-Aging, Structure, Mechanical Mroperty
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Fig.1 Mechanical properties of test steel 1Crl1Co3W3MoVNDNB at ambient (a, b) and 620 C (¢, d)
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Fig.2  Morphology of structure of test steel 1Crl1Co3W3MoVNbNB: (a, d) before aging; (b, e) aging at 620 °C for 100 h; (c, f) aging at

620 C for 2000 h; (a,b,c) optical, (d,e,f) SEM
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Fig. 3 X-ray diffraction analysis on electrolytic extraction residues of test steel

1Cr11Co3W3MoVNbNB aging at 620 °C for 100 h (a) and for 2000 h (b)
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Fig.4 Morphology (a) and energy spectrum analysis (b) of Nb (CN) particles before aging and morphology of Nb ( CN) particles
after aging at 620 °C for 2000 h (c) in test steel 1Cr11Co3W3MoVNbNB
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Fig.5 Morphology of M,,C; at bright (a) and dark (b) field and diffraction pattern (c) of
M,,C, in test steel 1Cr11Co3W3MoVNbNB aging at 620 C for 100 h; and morphology of
M,,C at bright (d) and dark (e) field and diffraction pattern (f) of My, C; in test steel ag-
ing at 620 C for 2000 h
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Table 1 Effect of aging on precipitation rate of alloy ele-
ments in test steel 1Cr11Co3W3MoVNbNB /%
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N 13.33 61.90 76.19
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Table 2 Atom fraction of elements in precipitated phase
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