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Abstract: In order to reveal the influence of final cooling temperature on microstructure and mechanic-
al properties of Ti-microalloyed automobile 510L beam steel, the hot rolling and laminar cooling (LC)
experiment was conducted on 0.11C-1.20Mn-0.055Ti beam steel. The experimental results showed that
with the final cooling temperature decreasing, the strength of the steels decreased and the elongation in-
creased. Moreover, the ratio of equiaxed ferrite in the steel decreased while the ratio of pearlite in-
creased. And the average grain gradually refined. The TEM observation results showed that the precipit-
ation of dispersed and fine particles was cubic structure TiC particles in the Ti-microalloyed automobile
510L beam steel. The number density of TiC particles decreased with decreasing the final cooling tem-
perature. The effects of final cooling temperature on the strength of the S510L beam steel combine pre-
cipitation strengthening and fine grain strengthening.
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(a) 650 °C; (b) 610 C; (c) 570 C
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Fig. 1 Microstructure of the automobile S10L beam steel at different coiling temperatures

(a) 650 °C; (b) 610 °C; (c) 570 C
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Fig.2 Morphologies of precipitates of the automobile S10L beam steel at different cooling temperatures
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Fig. 3 TEM analysis of MnS precipitates
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Fig. 4 TEM analysis of TiC precipitates
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Fig. 5 Phases diagram of automobile S10L beam steel at
different cooling temperatures

S5 3k

2024 4F5 45 4
600 29.5
580 |
560 + 29.0
540 |
< 50| {285 .
S 500 vl
< 28.0 ™
% 480 t Elﬁ
460 ¢ 1275~
440 |
420 127.0
400 |
380 . . . . 26.5
560 580 600 620 640 660

LRI/ C

(a) 650 °C; (b) 610 C; (c) 570 °C
Bl 6 ARRELQBET SI0L RERPMIFMER
Fig. 6 Mechanical properties of the automobile 510L
beam steel at different cooling temperatures
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