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Effect of Copper Content on Mechanical Properties of Continuously
Annealed Extra-low-carbon Titanium-added Steel Sheets

Synopsis :

Koji KisHIDA and Osamu AKISUE

The Effects of copper content and coiling temperature after hot-rolling on the mechanical properties of
continuously annealed extra-low-carbon titanium-added IF steel sheets were studied in order to develop

deep drawable sheet steels having tensile strength higher than 45 kgf/mm?.

Tensile strength of the 1.36%

copper added steel can be increased by about 15 kgf/mm? by holding for 5 min at 550°C after recrystalliza-
tion annealing. The recrystallization texture and 7-value are affected not only by the copper content but

also by the coiling temperature.

The 7-value of the 1.36% copper added steel sheet is kept high only when

the steel is coiled at extremely low temperature by keeping copper in solution prior to cold rolling.
Key words : continuous annealing ; high strength steel sheet; deep drawability ; extra low carbon titanium-

stabilized steel ; copper ; r-value ; coiling temperature.
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Table 1. Chemical

(wt%).
C Si Mn P S Sel. Al N Ti Cu
0.0027 0.01 0.10 0.005 0.004 0.037 0.0016 0.069 —

0.0018 0.01 0.10 0.004 0.005 0.036 0.0013.0.069 0.69
0.0026 0.01 0.10 0.004 0.004 0.036 0.0013 0.068 1.36

composition of specimens
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Fig. 1. Effect of copper content and coiling

temperature on mechanical properties of con-
tinuously annealed Ti-IF steels aged for 300s at
550°C after recrystallization.
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Fig. 2. Effect of aging temperature after recrys-

tallization and coiling temperature on mechanical
properties of continuously annealed 1.36%Cu added
Ti-IF steel.
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Fig. 3. Effect of copper content and coiling
temperature on 7-value of continuously annealed

Ti-IF steels.
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Fig. 4. Relation between 7-value and aging

temperature after recrystallization in continuously
annealed 1.36%Cu added Ti-IF steel.
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Fig. 5. Effect of coiling temperature on planer

anisotropy of 7-value of continuously annealed
1.36%Cu added Ti-IF steel.
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a ) Ti-IF steel, CT : 780°C
b ) Ti-IF steel, CT : 550°C
¢ ) Ti-IF steel, CT : RT

Photo. 1.
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Fig. 7 12 Fig. 6 (Z/x L7280 {100} W% Rd.
HEREGHEBOFT NIV T oMK D 554}
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1.36%Cu 7R M1 O & i & P & P IRAERG T ERSh
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LT, EfBesio£aME0 R L DRRETE
L0 EHO T 5 HT, BIENREBERDES
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3-4 BMEBOESER WS HSUHE
BUER DR R 2 RIE B O BB llE L, FAEER

d) 1.36%Cu-Ti-IF steel, CT : 780°C
e ) 1.36%Cu-Ti-IF steel, CT : 550°C
f ) 1.36%Cu-Ti-IF steel, CT : RT

Optical micrographs at longitudinal section of the continuously annealed steels.
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Fig. 6. Effect of copper content and coiling
temperature on pole intensities of continuously
annealed Ti-IF steels.
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BEBES LIS b AT Z M AN D 2 LA Fig. 10 5
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DEFEZSRBLH, ZTHIZOVTIREBICERT S,

a) CT : 780°C, showing € -Cu as precipitates

b) .CT:550°C ¢) CT:RT
Photo. 2. Transmission electron micrographs of
the hot-rolled 1.36%Cu-Ti-IF steels coiled at

different temperatures.
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{100} pole figures of continuously annealed Ti-IF steels with or without copper addition.
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Fig. 8. Effect of copper content and coiling

temperature on hardness of hot-rolled Ti-IF
steels.
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Fig. 9. Effect of copper content and coiling
temperature on pole intensities of cold-rolled
Ti-IF steels.

kgf/mm?) &IIFE LV, Zhisd L, SRS T,
Photo. 2 a) 27" & 9 24 60~270 nm FEE D &-Cu
W AH— AL TEY, ZhiZXBHTHEIErEDH -
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WRIE 10~20 nm @ e-Cu B F OIS BE SN LB Z
OEBIBHTHRLBEOLEALTHL L2, 4D
EREH I LITEYW 2RI T & 2 oo 120,

Goopman 5 13 1.4%Cu #8HNSH % 500°C THERD L 72K
DO DO EIEE % Field-ion microscope #* ffi o TEM
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after after after
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Fig. 10. Change of pole intensities of 1.36%Cu
added Ti-IF steels coiled at different temperature.
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