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1) Y.M. Wang, M.W. Chen, F.H. Zhou, E. Ma, Nature 419 (2002) 912-915.
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Erichsen test
, 2 €./ 7 .
I 0_010/"](:‘ @ 0.01% C (As-received) Width-restricted heavy-reduction controlled rolling machine Roll dcsign 90$ ! ; l-'_ & _ : . Sheet S1Zze . 3OWX ]tX 501 mm3
I it O 0.01% C (850°C) ‘ : : . ! . : .
R X sl i é : O 0.01% C (900°C) T Deformation temp. : Room temp.
/'] Upper punch ; - x i 0.1%C [ | l].l%C(As-lu'eceived) — * Ram speed : 0.4 mms™!
' 220 | T |E giz"ggzzg o - * Lubricant : Graphite grease between
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..:::j,..-_:;._.- ISUT NOZZIECS = 15| ! ! I |<> 0.20 C (800°C) . '
Thermal Couple % i (} : i "EH 1O 02 cesro wiomm Bl (Erichsen index) 7w
[ 1 e e ——— X X )
I ________ - g .
(Specnmen) E10f 1 0.2%C i E E Deep drawing
o) L 1 1 £ £ "%,D
?E = i ”~ ! = = Erichsen cupping test ”
I e Speci Punch
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% % Under punch 0 - - : - - Masion rolg specd: 42 minin Volt o10 Holddown
200 300 400 500 600 700 800 DR: 1.5, 2, 2.5) Spring j
Ultimate tensile strength o/ MPa the ¢,=45° of ODF sections of the specimens subjected to the heavy-reduction controlled rolling
process with different heating temperatures 1 '

0.01%C Steel (C.E.=0.05%)r=80%  0.1%C Steel (C.E.=0.19%) r=80% 0.2%C Steel (C.E. —0 3%) r=70%

700°C  _ 800°C 900°C 1000°C

12.000
7.300
4441
2702
1.644
1.000
0.608

pl-rolled steel

Number of grains
I Area of grains

l—’¢1(0°—90°) O {0013<110> [ {001}<100> [> {112}<110>
Constant angle: ¢,=45°
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Anisotropies of strength and elongation of steel rolled at different heating temperatures

Fraction/ %
Fraction / %
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