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Cause Analysis on Strength Fluctuation of High-strength Steel with Mo-Ti
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Abstract: The cause of strength fluctuation of Mo-Ti microalloyed high-strength steel was investigated by
metallography observation and energy spectrum analysis. The results showed that strength fluctuation was
mainly caused by higher coiling temperature and the inhomogeneous temperature profile through width di-
rection. Thepeak precipitation temperature of the high-strength steel with 0. 12Ti — 0. 10Mo( %) was a—
bout 570 °C. Mo could promote a large amount of second phase ( Mo Ti, ) ( C,N, _)) precipitates in Ti
microalloyedsteel and the dispersive and nano-size second phase could yield strong precipitation strength—
ening effect. By lowering the coiling temperature and adopting the edge-masking technology in the lami-
nar cooling line the high-strength steel with tensile strength more than 800 MPa and homogeneous

strength was obtained.
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Table 1 The chemical composition of the used steel %
C Si Mn P S Ti Mo N Als
<0.09 <0.60 <2.10 <0.02 <0.01 0.12 0.10 <0.06 <0.06
2 2%.3% .47 3%
Table 2 The mechanical property of the used steel ( OLYMPUS GX71)
R, /MPa R, /MPa  Ag,,. /% 3. 1
1* 748 853 12.5 1/4 o
2* 616 704 15.0 1/4
3* 759 841 13.0 3
4* 666 763 14.0 1/4 Table 3 Metallurgical structure and inclusion
=700 =800 =12.0 1/4
. 2% D1.0 DNI.0
2 Mo-Ti 3 DO.5 DN1.0
4% D1.0 DNO.5
140 MPa.
3 1 2" 3" .4
2 0 +
2.1 3 24t

20um ;
e

1 2% ~4
Fig. 1 Inclusion of No.2 ~ No. 4 sample

2.2 100 ~ 600 nm
2% 3% 2, INCA
JEM -2100F . 2* Ti +S.
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Fig.2  Morphology and component analysis of the precipitates in No.2 sample
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Fig.3  Morphology and component analysis of the precipitate in No. 3 sample
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Table 4 The mechanical property of the steel after
process modification

Mo-Ti
o R, /MPa R, /MPa  Ag,./%
Mo-Ti o I 749 818 13.5 1/4
2# 778 844 12.5 1/2
3# 775 837 13.5 1/4
4* 740 803 15.0
5* 775 844 14.0 1/4
° =700 =800 =12.0 1/4
Mo-Ti 570 C
50 1)
Mo-Ti
2)0.12%Ti - 0. 10% Mo
520 °C) 570 °C Mo Ti
(Mo, Ti, ) ( Cle_j.)
50 MPa ( 4) . o
0.12%Ti -0. 10% Mo 3)
570 C. 800 MPa .
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