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Features of Cu-Fe-P alloy strip prepared by process of horizontal
continuous casting-cold rolling-annealing

DAI Jiao-yan, YIN Zhi-min, JIANG Rong-rong, SONG Lian-peng, YUAN Yuan

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Cu-0.1Fe-0.03P alloy strips were prepared by a new process of horizontal continuous casting-cold
rolling-annealing. The microstructures of the strips were studied by tensile test, OM, X-ray diffraction and electron
microscopy analysis. The results show that compared with the traditional preparation of hot rolling-cold rolling-annealing
process, the process of horizontal continuous casting-cold rolling- annealing has no hot rolling. When the shrinkage and
osteoporosis in the continuous casting can not complete the metallurgical complex during the cold-rolling process, the
spots and peeling appear on the surface of products. The alloy strips prepared by the new process have slight lower tensile
strength, electrical conductivity and soften temperature and higher elongation. Mechanical properties anisotropy exists in
the strips prepared by the new process, thus causes the 45° direction crack when stamped.
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Fig.1 Sampling methods of tensile specimen
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Fig.2 Products made of cold roll-annealing strips: (a) Product

with crack and spot defect; (b) Product without defect
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Fig.4 Mechanical properties of studied alloy strip under

different orientation
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Fig.3 SEM images and EDS analysis of spot defects and peel
of horizontal continuous casting ingot-cold roll-annealing strip:
(a) Hierarchical organization without bonding; (b) Irregular
shape of small particles in surface of cracks; (c) EDS analysis
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Fig.5 Polar diagrams of alloy sheet: (a)
{111} polar diagram; (b) {200} polar
diagram; (c) {220} polar diagram
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Fig.6 ODF diagram of alloy sheet: (a) Measured textures; (b) Position of main orientation
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magnification; (d) EDS analysis of precipitation
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Fig.7 OM and TEM images and EDS analysis of studied alloy strip: (a) OM; (b) TEM, small magnification; (c) TEM, large
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Table 1 Tensile-oriented crystallography indexes of specimens
Tensile direction/(°) Crystallographic index -
0 [112] [112] ( )
30 [11(8-3V6)] [T13v6 -8)] ~
45 1132 - 4)] [T1(4-3v2)] )
60 [11(3V6-8)/5] [118-36)/5]
90 011 [111]
2
Table 2 Different stretch axis of Schmidt and countdown of maximum-Schmidt of each orientation (7c=max(cos®cosi))
cosdcosi
Slip system
0° 30° 45° 60° 90°
(11D[110] 0.272 166 0.219 416 0 0 0.272 166
1D[o11] 0.408 248 0.181 186 0.408 248 0.408 248 0
@aip[iot] 0.136 083 0.038 230 0.408 248 0.408 248 0.272 166
(rino1 0 0.375 0.408 248 0.408 248 0
(11D[110] 0 0 0 0 0
(11p[o11] 0 0.375 0.408 248 0.408 248 0
(1 1D[110] 0 0 0 0 0
(1 1D[o11] 0.272 166 0.155 584 0.408 248 0.408 248 0.272 166
(1 1D[101] 0.272 166 0.155 584 0.408 248 0.408 248 0.272 166
(11 D[110] 0.272 166 0.219 416 0 0 0.272 166
(11 Do11] 0.136 083 0.038 230 0.408 248 0.408 248 0.272 166
(11 D[101] 0.408 248 0.181 186 0.408 248 0.408 248 0
Mmax 0.408 248 0.375 0.408 248 0.408 248 0.272 166

1/ Mimax 24495 2.666 7 2.449 5 24495 3.6742
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Table 3 Mechanical properties, electrical properties and
soften temperatures of cold roll-annealing strips prepared by
new and traditional process 1) - -
Softening
Process  o,/MPa gy,/MPa /% o(IACS)/%
temperature/
New process 234 142 40 83 386 >
Traditional
2 192 22 1 —
process 58 9 86 39 2) ODF
Cu-0.1Fe-0.03P
{110} 112 {110}
100 {123} 634 S {001} 100
( )
¢ 9 45°
3)
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