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EFFECT OF COLD ROLL ED REDUCTION RATIO ONDEEP- DRAWING
PROPERTIES OF LOW CARBON Al - KILLED AND COLD ROLL ED STEE. SHEET

CHAN GJun' ,CHEN G Xing - de* ,XU Jian - zhong' ,ZHAO Yong - ping® L i Qing- gong®

(1. Panzhihua Iron & Sted Research Ingitute ,9chuan ,Panzhihua 617000 ,China;2. Cold Roll Mill of Pangang,Schuan,
Panzhi hua 617062 ,China;3. Ingitute of Mechanics,CA S Bdjing 100080 ,China)

Abgtract :Efect of various reduction ratios on deep - drawing properties of cold rolled steel sheet has
been investigated in laboratory with low carbon Al - killed and hot - rolled coils produced in Pangang
hot rolled mill. It isconcluded that cold rolled reduction ratio has no obvious efect on the conventional
mechanical propertiesand n - value but efective effect upon r - vdue. For the low carbon Al - killed
sted with 0. 059 % carbon ,the maximum T - value is achieved at the reduction ratio of 73 % andA r -

value is monotonoudy reduced with the increment of cold rolling reduction ratio.

Key Words:low carbon Al - killed sted ;oold - rolled steel sheet ;deep - drawing property ; cold rolling
reduction ratio
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/mm 0s/MPa Op /MPa Sg ./ % 010/ % /mm
1 1.425 176 290 44 50 12.2 7.0 oC
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5 nr
n r
o° 45° [0 (0 45° 90° Ar
1 0. 232 0.218 0. 229 0. 224 1.859 0.991 1.951 1. 448 0.914
2 0.227 0.223 0.224 0.224 2.059 1.112 2.139 1. 605 0.987
3 0.241 0. 229 0. 237 0.234 2.042 1.422 2.451 1.834 0. 825
4 0.216 0.210 0.203 0.210 2.028 1.534 2.472 1.891 0.716
5 0. 260 0. 247 0. 250 0. 251 1. 906 1.430 2. 443 1. 802 0.745
6 0.218 0. 208 0. 205 0.210 1.819 1. 470 2. 366 1.781 0. 623
7 0.259 0. 253 0. 247 0. 253 1.802 1. 580 2.339 1.825 0.491
8 0.234 0. 209 0. 220 0.218 1. 629 1. 645 2.113 1. 758 0. 226
9 0.254 0. 256 0.245 0. 253 1. 669 1. 603 2.055 1.732 0. 259
2.4} 90 ' .
-t 110 RD y 111 ND ,
2.0 . , ,
. L
1.6
o :
N2
0.8 a Y
0.4 ’ 4[2] 4
50 50 70 80 20
BHETFR/ % 4 , a
3 ) {001} {111}
60% ,{112} 110 {111} 110
, T {001} 110
73 % Ar {112} 110 {111} 110
, 70% 80% ,{112} 110
3 , 90 %
, {112} 110 y
r {111} 110 {111} 112

) , H2 Y



. o4 2000 21

1001} {11ZH{111} {118} {111} {111} § 001} €0123{111} {110} €111} {1L1} {001} {112}4111} 4110} {111} {111}
<110> <110»<110> <110% <110 <112» <110> < 110><110> <110> <110> <112> <1l10> <1i0»<1l0> <110> <i10> <112>

] @ emmm |t YR rwi®  csmwm [t v | @] @ gl |r@f YE|wuprx
| o0, { 84 : iy £H
T T 1 T 1 T T x 25%
] 1 & 40%
0 60%
4 N ;,\ f 0%
10 100 ' 10 ] 0] 10 | 10 ::m%
] / Y 1 8 o\n‘ ¥ Qj "n"“"‘ 4 i N%
N B Ko RV [l
] d gooe. y et o
5 Wi 3 5 Jooer® 5 5 ity
1 X x"‘*; oora, Tutang ]
XK a2
. ﬁ\;.\ :‘&J 1
- A48 b ]
Moow Poooe™ Loooons _yo°°°°"
G rrrrrrrrrrrrr H Y 0 T T T T T T 4 0 - vl o -1— 0 ™rrTr
0°  30°  G0°  G0° BO® TR GO® 0T A0° 60" w0 6A° 75° e ge 30°  60° B0 60" 7a° Og°
—~ - % - ¢ - f —- ¢ -~
< 1104//RD <111>//ND <116=//RD <111+//ND <110>//RD <L11//ND
(a) & 0. 0025%FTHO 4, {048 0. U19%E H1 4; (c)EW 0.035% KIHZ iR
4
, , 001; {1120 {111} {110} {11t} {111) {001} {011}
<1105 <110 <110 < < <100z
{112} 110 {111} 110 1 1'1 <1'10> 110> <110 <112» <100> 100
(g ety | fl@ rE | f@] 2484
{001} 110 {110} 110 ] o P
) 2908 -
157 Yook | 157 & 15
] 7
4 _4."
, {111} 110 ]0: 0 0
5[3] 1
(50% 70%) , 53 P R
] e 5
90 % 1 'Y ¢
{110} 001 , 0 1 eattieme ®oag o4 et
{110} 001 . {112} 110 S 2] : N
, 0°  30°  §0°  00°  60° 75° 90° 0° 15° 30° 45°
{112} 110
Daniel (4! RC 51
r. 001 r
{ 110} 001 rg < 1 rgs < 1 l'oo 70 % 80 % , Ar
= 20 ,{ 112} 110 o= 0.5 l45 = 3 oo =
1 T Ar 6 , ,
6 {111} 0. 059 % ,
T Ar | ,
{112} 110 T {111} Ar T 73% Ar
{110} 001 T
, T Ar
? 1 i 1
, {111} A

{112} 110 , {110} T



2 : . 25 .

[1]

(2]

[3]

[4]

6l ©s0, 8) n , r
T Ar
T Ay (2) ,? ,
{111} 110 2.62 0.01
{111} 112 2.62 0.01 (0. 059 %C) |
{112} 110 2.07 - 2.69 73% , Ar
{001} 100 0.41 0.75
{110} 001 5.04 8.95 ’
{111} 110 {112} 110 {110} 001
0. 059 % ,
73% , ©)) r
, 0. 059 % )
, T , Ay 73 % \
4 Ar
(1) :

Fukuda M. The Hfect of Carbon Content Againg r Vaue- Cold Reductions Reationsin Sted Sheets[J].J. Iron Sted
Ingt.Jpn,1967 ,53(4) :559 —561.

Chrigtian Klinkenberg ,Dierk Raabe and Kurt L Ucke. Influence of Volume Fraction and Digerson Rate of Grain- Boundary
Cementite on the Cold - Rolling Texturesof Low - Carbon Sed[J]. Sted Research,1992 ,63(6) :263 —269.

Martin Holscher ,Dierk Raabe and Kurt L licke. Rolling and Recrystdlization Texturesof Bcc Steds[J]. Sted Research, 1991,
62(12) :567 —575.

Danid D and JonasJ J. Measurement and Prediction of Plastic Anisotropy in Deep - Drawing Steds[J]. Metdlurgica Transac
tions ,1990 ,21A (2) :331 —343

:2000- 01- 28

. 1999 “ " .
; , <0.25mm; ,

059 =245% ,



