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Effect of Boron on Planar Anisotropy of r-value in Extra-low-C IF Steel Sheet

Eiko YASUHARA, Kei SakaTa and Osamu FURUKIMI

Synopsis : The planar anisotropy of r-value was investigated of extra-low-C ,Ti and Nb added interstitial-atom free (IF) steels with various B contents.

The anisotropy of r-value is preferably decreased by addtion of B, although mean r-value itself after cold rolling and recrystallization treat-

ment is slightly lowered. Addition of B does not affect the grain size of hot band, leading to small influence on r-value in cold-rolled and an-
nealed sheet. In the texture of the hot band, strong - and o-fibres, especially. {001(110), {332}¢113), 1113 §(110) are formed by B addition.
On the other hand, no specific sharp orientation is obtained in B-free steel. By cold rolling and recrystallization, these hot rolling orientations

are rotated toward stable orientations. It is estimated that these hot rolling orientation in ultra-low-C IF B-bearing steel decrease the planar

anisotropy of r-value after the cold rolling and recrystallization treatments.
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Table 1. Chemical composition of steels used (mass %).

C Mn P S Al N Ti Nb B Ti*/C

0.0016 0.10 0.012 0.008 0.041 0.0017 0.039 0.004 0 3.3
0.0020 0.11 0.010 0.006 0.044 0.0020 0.041 0.004 0.0006 3.1

00014 0.08 0011 0.006 0.046 0.0018 0.038 0.004 0.0018 4.1

Ti*=Ti-1.5*$-3.43*N
Ti*/C=atomic ratio
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Fig. 1. Effect of boron content on r-value and its planar
anisotropy of steels annealed at 1073K after cold
rolling.
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Fig. 3. (200) pole figures showing the effect of boron addi-
tion on recryatallization texture formation of the
sheet steels annealed at 1073K after cold rolling.
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Fig. 2. Effect of boron addition on the earing behavior of drawn cups of steels shown in Fig. 1.
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Fig. 4. Microstructure of hot rolled steels with various boron contents.

LHETWMT 2MEm AR, (11112 EAMBEOREIC
DWTIE, BINSY OFRIZEH T, BUUEH I35 4%
m b(885°C LU )9 % & BEERMAIZIL N, BIRMM Tk
{INKUDNDER»ELS B2 L OB HERH 5, 7=
2L, rEDRAFHIZONTIREARL TN,

3.3 HMIEFORENIOSE

BESARD rifi 218 | X 5 7281213, BUEN O &5 SR 1%
ENELFEZENEE LD, BEERORE SR RI2 X
WIE E - B SERITRI R A2 & (111) BER LR, Z
DRE LU TRAMANE L BBH, —HEESk AT
bHdE, REEOMLAME =IO S DEROES
WREL LD, REY—EHHIER EARLT L, Z0LS
B —ZIL, HREEIZ XD Goss T (11101001)) %
LT $5, ZOHMIZ0° AN E O+l 4 45075
PR AEE 52 50T, MANBAERKEL L5,

AREERIZ I TR HEHE % 680°C O S8 20T 1) F12Y o) 24
B A AT - 7= R OBUER OMFE % | Fig. 4 (1277, BIRM
BORMIZ, BEKNEESIZ 7.8, 80,8521 L,
H WML OER AZ7RY, B)N5Y STIHEMIFHEIIZ B
TH: EFURE % 885~870°C & L 7334, BNz L b3
HERR D FE SR AL 23580 5 B & OFER & fdEfL—3% 3
%o MBS DI, BEMI%O 7 x 74 G- K
ETEULEE FIREOREI I OWTHIREL &R, BRENO
FAEIZED, BARERESH2 69T L, MM+
3 Z LT3,

WA 5 ISR HW 4 B, B ERE S 0 G I
W A 2L S 5 2 & T, BUEERORS SRR 4 28 um &
S4pumiZFEEL | - MEETE % 80% & 90% & 2L X ¢
22 LIZKD, BMEWRDRSESRHIE & SIEEE TR
2O AP NELEBZEEREL TS,

RERDOZE, BULR ORI Fig. 4 IRTHEICB
AN KO L T35, BEVRMMA T 28 um, B=
0.0006% BT 25 um TH O |, WEIE S DEERIZ B3 3
ERESRIEDFEZIERIT/NE < | Fig 1 IZ3T ArOZALIZ
RIETHEBEIHDETOREL VWL ELI oD, 1835

60

1.3

0.9

r-value

0.7

0.5

1
0 0.001 0.002

B content /mass %

Fig. 5. Effect of boron content on r-value and its planar
anisotropy of hot roled steels.
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Fig. 6. (200) pole figures showing the effect of boron addition on texture formation of the hot rolled steels.
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Fig. 7. (200) pole figures showing the effect of boron addition on texture formation of the hot rolled steels after reheating at
1223K.
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Fig. 8. Effect of boron content on r-value and its

anisotropy of steels, hot rolled and reheated at
1223K, and then cold rolled and annealed at
1073K.
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Fig. 9. ODF in the ¥,=45° section of hot rolled steels, obtained by EBSD technique.
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Fig. 10. (200) pole figures showing the effect of boron ad-
dition on texture formation of the cold rolled
steels.
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