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Effect of Nitrogen Content and Final Rolling Temperature on
Low—temperature Impact Toughness of Titanium
Microalloyed High—strength Steel CGLC700

Chen Yufeng', Zhang Junfen®, Xue Qihe’, Bai Jun®, Yang Shufeng', Li Jingshe'
(1 School of Metallurgical and Ecological Engineering, University of Science and Technology Beijing, Beijing 100083,
China;2 Chengde Branch, HBIS Group Co., Ltd., Chengde 067000, China)

Abstract: Aiming at the problem of poor low-temperature impact toughness of titanium microalloyed high-strength steel
CGLC700, by thermodynamic calculations and high-temperature in-situ observations, as well as the use of electron back-
scattering diffraction, transmission electron microscopy, scanning electron microscopy, and optical microscopy have been
used lo investigate inclusions, second-phase particles, fracture morphology, and low-temperature impact toughness of the
Ti-bearing high-strength steel. The results show that the reasons for the poor low-temperature impact toughness of Ti-
bearing high-strength steel are related to the large-size brittle inclusions and the precipitation phase of Ti (C,N) and TiN in
the steel. When the nitrogen content in steel is reduced from 0. 004 9% to <0. 003 5%, the number and size of brittle in-
clusions in steel can be effectively reduced, and the impact toughness of steel can be improved. Reducing the final rolling
temperature from 885-895 °C to 875-885 °C can promote the precipitation of nanoscale TiC second phase particles and the
formation of large-angle grain boundaries, and reduce the effective grain size, thereby significantly improving the low-
temperature impact toughness of steel. Compared with experimental steel 1#, when the nitrogen content was reduced to <
0. 003 5% and the final rolling temperature was 875-885 °C, the average grain size in titanium microalloyed high-strength
steel decreased from 3. 1 m to 2. 7 um, the proportion of small-size effective grains was higher, the large-size inclusions
and number density decreased, the proportion in the large-angle grain boundary increased by 16. 6%, and the low-
temperature impact energy of steel could be increased from 14. 75 J to 37. 35 J.

Key Words: Titanium Microalloyed High Strength Steel CGLC700; Inclusions; Second Phase Particles; Low-
temperature Impact Toughness; Nitrogen Content; Final Rolling Temperature
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Table 1 Chemical composition of CGLC700 experimental steel %
IR C Mn Si S P Ti N Als Cr 0
I 0.082 1.46 0.10 0.003 0.012 0.087 0.004 9 0.031 0.021 0.000 406
2f 0.079 1.45 0.09 0.004 0.011 0.089 0.003 5 0.033 0.023 0.000 392
3* 0.084 1.46 0.10 0.004 0.013 0.088 0.004 8 0.029 0.024 0.000 403
4* 0.078 1.46 0.10 0.003 0.012 0.088 0.003 4 0.032 0.022 0.000 397
FR2 CGLC700LIEWMTESH
Table 2 CGLC700 experimental steel process parameters
ST TR gz Ny HELIR FEELAH LR HICR
e BE/C 1] /min BEC R/ C BEIC BEIC
PR LRN) 1250~1 270 180~190 1070~1110 1058 ~ 1098 885~895 620~630
2 (PR 1250~1 270 180~190 1070~ 1110 1058~ 1098 885~895 620~630
S (RRAELIRE) 1250~1270 180~190 1070~1110 1058 ~1098 875~885 620~630
PR SAELRE) 1250~1 270 180~190 1070~1110 1058 ~ 1098 875~885 620~630
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Fig. 10 Low temperature impact fracture morphology of =20 °C CGLC700 experimental steel 1"=4" ; (a) 17, (b) 27, (¢) 3%,(d) 4
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