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Effect of Phosphorus on the Deep Drawability of Cold Rolled Steel Sheets

Kazuo MATSUDO, Takayoshi SHIMOMURA, Koicki Osawa

Satoshi ONO, and Masataka SAKOH

Synopsis :

The effect of phosphorus on the deep drawability of cold-rolled steel sheets was studied by changing
carbide morphology before cold rolling and heating rate in annealing. The main results obtained are

as follows.

(1) In slow-heating annealing, phosphorus improves the deep drawability in the presence
of solute carbon and deteriorates the deep drawability in the absence of carbon.

(2) In the presence

of coarse-carbide, increase in heating rate improves the deep drawability of low-phosphorus steels, but

deteriorates that of high phosphorus ones.
7-value and the texture.
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Table 1. Chemical compositions of samples.

Chemical composition (wt%)
Steel Note
C Si Mn P S Sol.Al N

.26 0.015 0.017 0.037 0.0066
.21 0.037 0.011 0.041 0.0051 Mill
.26 0.074 0.018 0.052 0.0059 product

Al 0.050 0.01
killed 0.039 0.02
steel 0.060 0.03

0
0
0
0.020 tr 0.
0
0
0
0

21 0.009 0.009 tr 0.0045
Rimmed 0.015 tr 0.22 0.035 0.010 tr 0.0030 Labora-
steel 0.015 tr 0.21 0.055 0.010 tr 0.0036 tory
0.017 tr 0.19 0.095 0.009 tr 0.0045 air melt
0.017 tr 0.20 0.175 0.008 tr 0.0037

Hfn 56 £ 4 B ALHBEASCTRE WM 57 £2 8 25 AZH (Received Feb. 25, 1982)

*  HAREE () B ILAT%EFT (Fukuyama Research Laboratories, Technical Research Center,
Nippon Kokan K. K., 1 Kokan-cho Fukuyama 721)

*2  HARME (BR) B 9e7F (Technical Research Center, Nippon Kokan K. K. )
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Fig. 1. Effect of phosphorus content on the 7 value
of Al killed and rimmed steels, cold rolled 75%,
annealed at 700°C for 1h at a slow heating rate
(100°C/h).
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Fig. 2. Effect of heating rate on the 7 value of

Al killed steels, cold rolled 759, annealed at 700
°C for 1h.
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Fig. 3. Effect of phosphorus on the 4r value of
Al killed and rimmed steel, cold rolled 75%, an-
nealed at 700°C for lh at a slow heating rate
(100°C/h).
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Fig. 4. Effect of phosphorus content on the X ray reflection intensity of Al killed and
rimmed steels, cold rolled 759, annealed at 700°C for 1h at a slow heating rate (100°C/h).
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Fig. 5. Effect of heating rate on the X ray re-
flection intensity of Al killed steels, cold rolled 75
%, annealed at 700°C for 1h.
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Fig. 6. (200) pole figures of Al killed steels, cold rolled 75%, annealed at 700°C for lh.
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Fig. 7. Effect of carbon content on the 7 value
of Al killed steels, cold rolled 75%, annealed at
700°C for 1h at a slow heating rate (100°C/h).
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Fig. 8. Effect of carbon content on the X ray
reflection intensity of rimmed steel of low phos-
phorus (0.0089;,) after annealing.
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Fig. 9. Change in the hardness and the X ray reflection intensity of Al killed steels during

annealing at a slow heating rate (100°C/h).
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