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at Different Positions in High-rise Building Steel
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Abstract: The phase transformation and precipitation behavior of acicular ferrite in high-rise construction
steel was observed in situ by high temperature laser confocal microscope.According to its nucleation site
the ferrite can be classified into crystal interface grain boundary edge and inclusions.The nucleation posi—
tion and growth rate of acicular ferrite were analyzed theoretically. The following conclusions are drawn:
1) the growth rate of grain boundary ferrite is inhomogeneous and the growth process deflects; 2) Three
kinds of nucleation positions of ferrite and the sequence of ferrite precipitation were found; 3) finally the
growth characteristics of ferrite precipitated at different positions were revealed by in-site observation.
Key words: high-rise building steel acicular ferrite in situ observation crystal interface grain boundary
edge phase transition

N TiN

:2020-02-18



6 * 125
CLSM ( Confocal Laser Scanning Microscope )
° Q420
1
0420
1 o o
10
@7 mmx2 Cls 1200 C 600 s
mm 12 C /s
180*-2000" 750 C 60 s
12 C/s
1
Table 1 Chemical compositions of the sample %
C Si Mn P S Cu Ni Mg Nb v Ti Cr Al
0.127 0.119 1.428 0.009 0.004 0.009 0.004 0.011 0.047 0.086 0.017 0.001 3 0.042
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Fig.1 Diagram of ferrite precipitation process at isothermal start
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Fig.2  Growth process of acicular ferrite precipitated at the crystal edge
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Fig.3 Relationship between ferrite precipitated from crystal interface and time
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Fig.4  Precipitation and growth process of acicular ferrite at crystal interface
701 (a) —n (b)
60F | '/\_
£ 50t £
2 = ust
B 401 ¥
2 iﬁﬁ!
301 U
& H 30r
201 £y
B
10+ 150
(()).0 0;2 0.I4 0.I6 018 I.IO 112 l.l4 116 1.I8 817.0 817.5 818.0 818.5
I 17 /s il /s
(a) FFAR B B AR — I ] ¢ & () EFARER R AR AR AR — i ) G &
5
Fig.5 Growth rate diagram of acicular ferrite precipitated from crystal interface
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Fig.6  Precipitation and growth of acicular ferrite on inclusions
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Fig.7 Relationship between ferrite precipitated from crystal interface
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8 Comparison of growth rates of acicular ferrite

at different positions
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