HAEEESIT X B Y v SO0 98 B W 2E S AR o bR 3

1355

RUUTTTTTTHIB IR GI TTE

© 1982 1SIJ
~ ~ Y —‘_L_'—~ > o 1Yi f =
SN & B ) VIR RS ERR opIze  FREE
BE OBL - AL K
JIe == BE RS
Development of High Strength Cold-rolled-phosphorus Steel
Produced by Continuous Annealing
Hiroshi TAKECHI, Hiroshi XATOH, Kazuo KOYAMA,
Kohichi KAWASAKI, and Hiromi TovoTa
Synopsis:

A high strength cold-rolled phosphorus-containing steel has been developed by continuous annealing
process. The study is focussed on the improvement of Lankford value and aging characteristics of
phosphorus-containing steel.

The effects of coiling temperature after hot rolling and cold reduction on Lankford value have been
investigated for a low C-low Mn-B-P steel. Investigations have also made clear the effects of cooling
rate after continuous annealing on the precipitation rate and the size of precipitates of carbides.
Experimental results show that (1) the combination of proper coiling temperature and large cold
reduction results in high Lankford value over 1.5 and (2) the combination of high paint baking
hardenability over 40 MPa with retarded aging property at room temperature can be obtained in the
range of cooling rate from 10 to 100 deg G/s. The factors affecting such results are also discussed.
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Fig. 1. Coiling temperature dependency of 7 va-
lue of phosphorus steel and aluminum killed steel.
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Fig. 2. Heat cycle of simulated continucus annea-
ling in order to reveal the efiect of cold reduction
on 7 value.
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Fig. 3. Heat cycle of simulated continuous anneal-
ing in order to reveal the effect of cooling rate on
aging properties.
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Fig. 6. Influence of cooling rate on mechanical
properties of low C-low Mn-B-Phosphorus steel.
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Table 1. Mechanical properties of newly developed
steel sheets produced by actual mill,
As temper rolled
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Photo. 1.

Table 2. Calculation of Orowan stress using mean
free paths which were observed by the method of
SPEED.

Cooling rate 2 dr
(deg C/s) (#) (MPa)
5 15 1.4
30 ~ 70 3 ~ 10 3.2
250 0.5 ~ 1 28.1
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