Vol. 31. No.

F31HE L
February 2010

45
52+ 201042 fA SPECIAL STEEL

ME&&TE Ti-Nb XKk W KA AR H 2486 R 20

2Ee" HBR EEE F AR Hr# s
(1 SRERBFS BB B R A AR TR P, L5 100081 ; 2 BIRS S B A A TRAF , K 1 410011,
3 R M R TR T, M 411101)

B E AR 700 MPa FAKER I KA M 30 kg B 25 BN F 545 % BT 100 mm x 50 mm fg £E-5L AL 12
mm %, Fid CCT g 3 ~30 C/s2HIBR B T LI 4H 7, BF52 0. O1Ti-0. 03ND 1 0. 06Ti-0. OSNb B i & £ 1L
%t (% )0.059 ~0.066C.1.41 ~ 1.67Mn 0. 30 ~ 0.36Si ,0.37 ~ 0.48Cu.0.21 ~ 0.24Ni 0. 18 ~ 0.22Mo ,0.000 8 ~
0.002 2Bs 0. 002 6N {IK5x Il (AR LA Sy RERIE W, 45 R 3R H,0.06Ti-0. 0SNb 494932 & & T 0. 01Ti-0. 03Nb
W EFE T SR, -40 CrHdyiR/EE K. 700 MPa K5k L KR4 & M 58& £ 1k Ti-Nb 55 % 0. 04% ~
0. 05% Nb-0. 015% ~0. 025% Ti,

X MBNEKER Ti-NbgE&h HE S

Effect of Microalloying Elements Ti-Nb on Structure and
Mechanical Properties of Low Carbon Bainitic Steel
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Abstract Test 700 MPa low carbon bainitic steel is melted by a 30 kg vacuum induction furnace, cast to 100 mm x
50 mm flat ingot and rolled to 12 mm plate. Based on CCT curves and analysis on structure of steel at cooling rate 3 ~30
C/s, the effect of two group microalloying: 0. 06Ti-0. 05Nb and 0. 01Ti-0. 03Nb on structure and mechanical properties of
low carbon bainitic steel- % ; 0. 059 ~0. 066C, 1.41 ~1. 67Mn, 0. 30 ~0. 36Si, 0.37 ~0.48Cu, 0.21 ~0. 24Ni, 0. 18 ~
0.22Mo, 0.000 8 ~0.002 2Bs, 0.002 6N has been studied. Results show that the strength of steel with 0. 06Ti-0. 05Nb is
higher than that of steel with 0. 01Ti-0. 03Nb, but the impact energy at —40 C of the former, of which the Ti content is
higher, is lower than that of the later. The available microalloying Ti-Nb content in 700 MPa low carbon bainitic steel is
0.015% ~0.025% Ti-0. 04% ~ 0. 05% Nb.
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Fig.1 CCT curves of (a) 1* steel (0.01Ti-0.03Nb) and (b) 2* steel (0.06Ti-0. 05Nb)
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Fig. 2 Morphology of continuously cooled structure of low carbon bainitic steel; °C/s- (a) 5, (b) 10, (c¢) 30, 1* steel (0. 01Ti-0. 03Nb) ;

(d) 5. (e)10, (f) 15, 2% steel (0. 06Ti-0. 0SNb)
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Fig 3 Morphology of structure of rolled low carbon bainitic steel: 1* steel (0. 01Ti-0. 03Nb) - (a) relaxation for 30 s, water cooling, (b) re-
laxation for 30 s, water cooling + tempering; 2* steel (0. 06Ti-0. 05Nb) - ( ¢) relaxation for 30 s, water cooling, (d) relaxation for 30 s, water cooling

+ tempering
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