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Effect of Addition of a Very Small Amount of Carbon on the Transformation Texture of
1%Mn-0.034%Ti Extra-low Carbon Steel Sheets

Masatoshi SUDO, Shinji WAKIKAWA, Masahiro OKUNO and Ichiro TSUKATANI

Synopsis : The development of the steel sheet, which has good combination of excellent press-formability and high strength, is achieved by the transfor-

mation structure strengthening of extra-low carbon steel sheets. The samples used are 1%Mn—0.035%Ti extra-low carbon steel cold-rolled

sheets, which contain no Nb. The sheets are recrystallized and then carburized up to 189 ppm, in order to examine the effects of carbon con-

tent and heating temperature on the transformation behavior and transformation texture. (1) The transformation structure formed by quench-
ing from ¥ region into iced water gives 150 HV for 16 ppm carbon and 180 HV for 49 ppmC. Moreover, the transformation structure was the
quasi-polygonal ferrite and/or intermediate ferritic phase having high dislocation density, and the (111) orientation (texture) developed,
which suggest the possibility of an excellent combination of high strength and good deep-drawability. (2) The formation of the lath marten-
site in the steel containing 189 ppm carbon promoted the development of (100) and/or (110) orientation and the decrease of (111) orientation.

(3) The subboundary of intermediate transformation phase is composed of mainly incoherent interface. The relationship between the devel-

opment of (111) transformation texture and the nature of interface is very stimulating and must be examined to clarify the mechanism of de-

velopment of (111) texture with respect to transformation mechanism reconstructive or displacive.
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Table 1. Chemical composition of steel TM1 (mass%o).
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Fig. 1. Schematic diagram of heat treatment of cold rolled
steel sheets.
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Fig. 2. Optical micrographs of Steel TM1. The specimens were heated at 920 or 950°C and then water-quenched.
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Fig. 3. Transmission electron micrographs showing sub-
structures having (111) orientation. The specimens
were heated at 950°C and then water-quenched.
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Fig. 4. Transmission electron micrographs showing lath-type substructures having (100) orientation. The specimen was heated at

950°C and then water-quenched.
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Fig. 5. Effects of heating temperature and carbon content
on the hardness measured at 1/4 thickness of the
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240 T y T
Temperature
—W¥—920°C
; —@—950°C
= 210 p ‘\ PS
b @ V%
: -
s 180} v— * .
©
T /
150 4
hd . . .
0 50 100 150 200

Carbon content / ppm

Fig. 6. Effects of carbon content and heating temperature
on the hardness measured at 1/4 thickness of the
steel sheets heated and then water-quenched.
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Fig. 7. (100) pole figures measured at 1/4 thickness of the steel sheets heated and then water-quenched.
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The specimen were heated and then water-quenched.
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peak measured at 1/4 thickness. The specimen
was heated and then water-quenched.
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