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Metallurgical Factors Influencing Microstructure of
Hot Rolled Ultra Low C Steel
Tomoyoshi OKITA, Kunikazu TOMITA and Kazuhide NAKAOKA
Synopsis :

Influence of processing variables on microstructure of hot-rolled ultra low C Al-killed steel containing
30 ppm C was investigated by comparing with the results for 0.006%C and 0.02%C steels. In this study,
a 150 t TMT (Thermomechanical treatment) simulator capable of multi step working at high strain rate
was used.

Ferrite grain diameter increased remarkably as the amount of C decreased from 0.006%, to 0.0039%,, while
dependence of « grain size on the final working temperature changed little with G content. Cooling rate
after the hot working had great effect on the grain size, especially in the range from 10 to 30°C/s in 0.003%,C
steel. The effect of reduction percent in final hot working on the grain size was small. Grain growth of
ferrite hardly occurred even under the isothermal holding condition of 800°C x 1h. It was observed in
0.0039%,C steel that large columnar grains elongated in the direction of thickness were formed near under the
surface, it depending on the cooling rate.

Metallurgical factors controlling these characteristic microstructures in ultra low C steel were discussed
in terms of as heated y grain size, 7 grain growth, y grain refinement through recrystallization, 7/« grain

size change in transformation and « grain growth at higher temperature.
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Table 1. Chemical composition of steels used.

(Wt%)

Steel C Si Mn P S Sol.Al N
0. 003C 0.0028 0.01 0,04 0.018 0.004 0,041 0,0027
0. 006C 0,0058 0.01 0.04 0.015 0.008 0,059 0.0029
0.02C 0,0223 0.01 0.05 0.013 0,008 0,036 0.0027
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Photo. 1. Ciross section of deformed sample show-
ing distribution of strain, upper:longitudinal direc-
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Fig. 1. Schematic representation of experimental

schedule.
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Fig. 2. Effects of final deformation temperature
and C content on ferrite grain diameter.
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on ferrite grain size, 0.003%C steel, cooling rate
20°C/s.
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Fig. 4. Effect of cooling rate after deformation on
ferritz grain size in 0.0039,C and 0.0069,C steels.
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Fig. 5. Ferrite grain growth during isothermal
holding at 650°C, 750°C and 800°C, 0.0032,C

steel.
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Photo. 2. Microstructural cﬁanécew1th final deformation ‘t(cmperaturé in 0.003%0 steel,
cooled at 20°C/s, temperature (a) 960°C, (b) 940°C, (c) 920°C and (d) 905°C.

5

Photo. 3. Effect of cooling rate on microstructure of 0.0032,C steel, (a) ~(c) surface, (d)~(f)

center of thickness, cooling rate : (a) (d) 2°C/s, (b) (e) 8°C/s and (c) (f) 60°C/s.
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Table 2. Ferrite grain diameter of sample heated
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microstructure (c, d) in 0.0032,C and 0.0069;,C steels, heated at just above A, point and

cooled at 0.5°C/s.
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Fig. 8. Effect of starting temperature of acceler-
ated cooling on ferrite grain size, 0.0039,C steel.
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FR TOBBBNONBEECTE IR TWBEEL: b
7.
(6) RBECHCH EFHRAHEEIMEVEE, KB
W HE ST AR R U7 R 7R RS B M B L
oo ThBERCILIC X 2 BRREB OSSR BET 5
EEz bhi.
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