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Synopsis :

For developing a new process of manufacturing deep-drawing cold-rolled steel sheets,
effects of chemical composition and hot-rolling conditions on mechanical properties of
extra-low-carbon steel sheets have been investigated. The results obtained are given
below; (1) In low C content less than 0.002%, resistance to aging can be obtained without
overaging treatment in continuous annealing. However, improvement of deep-
drawability by lowering C content is small because planar anisotropy of mechanical
properties is extremely large. (2) A small addition of Ti or Nb effectively decreases the
planar anisotropy and gives good deep-drawability. (3) Lowering a slab reheating
temperature below 1100°C in such steels provides good deep-drawability even for hot-
rolling with the finishing temperature below Ar3 and the coiling temperature below
600°C. This is noticeable in Ti-added extra-low-carbon steels. (4) On the basis of the
above findings, a new process consisting of hot-rolling in the low temperature range and
continuous annealing without overaging treatment using extra-low-carbon steels has

been developed for producing deep-drawing cold-rolled sheets.

(c)JFE Steel Corporation, 2003
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A New Process for Deep-Drawing Cold-Rolled Steel Sheets

with Extra-Low-Carbon Steels
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Synopsis:

For developing a new process of manufacturing deep-drawing cold-rolled
steel sheets, effects of chemical composition and het-rolling conditions an me-
chanical properties of extra-low-carhon steel sheels have been investigated, The
results obtained are given helow;

M

without overaging treatment in continuous annealing.

In low C content less than (10029, resistance to aging can be obtained
However, improvement of
deep-drawability by lowering C content is small because planar anisotropy of

mechanical properties is extremely large.

(23 A small addition of Tior Nb effectively decreases the planar anisotropy
and gives good deep-drawability.
(3) Lowering a slab reheating temperature below 1 100°C in such steels

provides good deep-drawability even for hot-rolling with the finishing temperature
below Ars and the coiling temprature below 600°C. This is noticeable in Ti-
added extra-low-carbon steels.

(4)

relling in the low temperature range and continuous annealing without overaging

On the basis of the above findings, a new process consisting of hot-

treatment using extra-low-carbon steels has been developed for producing deep-

drawing cold-rolled steel sheets.
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CC : continuous casting
SRT : slab reheating temp.
FI3T: finishing delivery temp.
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Fig. 1 Comparison of a conventional process and a new process for producing deep-drawing cold-rolled steel

sheets
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Fig. 3 Effect of C content on mechanical properties of cold-

rolled and continuous-annealed steel sheets

¢, H¥RELE
ERCSRATHS, &N WRTHECHD,

LA oot LT 25 & T30 0.0029 C-0.029 Si-0.06 ~0.159% Mn-
0.019 P-0.01% S-0.03~0.06% Al-0.002% N MA@ E L, =
RS Nb, T LM afe L, ToRRNiEE2 Fig. 5
VR, THBEGEI: SRT 1220°C, FDT 880°C, fs X utsAugar
(CT) 700°C & H-CiTVy, MSEHERNIEBAEE 820°C TiT - 1,
Nb gy Bvid Ti % &% Lia W ERInER AN T £, v EOW
MG (LB 4r) 2 XinThE L, horDMgH (B, 7)
LRV, ZhCH L, Nb Bawid T #Mubiinss o kb
FhOOMPBRAFEEAE EM IR D &R, SEE LT
B, BEERCEE TE Lo Nb 2t caiadk . ElL 7 fiio
HE L E O S o T A 0E S i tn 5,

r#E LY Bl OmPARF MR OB IR &g
B B3P, FEREFALII L 45° WA M-coh GRS ET
- LIEAHE S LT AEO00L FRAHIDITEY, REHTH

43—

Br Lt Nb & Ti Bl r OWARSE |

-

ONb ATI

OV

aow OCr

Ay

AEL (%)

0 0.02 0.04

Effective amount of
alloying element (wt%3)

0.06

Fig. 4 Effect of alloying elements on planar anisotropy of
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annealed steel sheets (C=0.002%)
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