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Effect of P and B on Recrystallization Textures and Mechanical
Properties of High Strength Ti-IF Steel
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(Key Laboratory for Ferrous Metallurgy and Resources Utilization of Ministry of Education,
Wuhan University of Science and Technology, Wuhan 430081)

Abstract The effect of 4 group P-B content (/% . 0.076 ~0. 110P, 0 ~0.0052B) on recrystallization textures,
strength, elongation, work hardening exponent (n) and plastic strain ratio () of Ti-IF steel (/% : 0.001 ~0.003C,
0.06 ~0.08Si, 0.32 ~0. 38Mn, 0. 002 ~0.008S, 0.036 ~0.076Ti, 0.0020 ~0.004 ON) 0. 75 mm cold rolled sheet af-
ter annealing at 810 C for 120 s air cooling has been studied by using electron backscatter diffraction (EBSD) technique
etc. Results show that all annealed Ti-IF steels with 4 group P-B content have fully recrystallized to get polygonal ferrite
with main texture components {111} <112 > and {111} <110 >. As higher P content (0.110% ) and lower B content
(0.0006% ) the strength of steel is higher ( tensile sirength 387. 5 MPa, Yield strength 260 MPa) but the r value is lower
(1.5); as with suitable P and B content (0.089% P and 0.0052% B), the strength and r value are all higher ( tensile
strength 367. 3 MPa, yield strength 201. 5 MPa and r value 1.95).
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Fig.1 Orientation imaging maps of high strength Ti-IF steel annealed at 810 °C for 120 s, /% ; (a) 0.076P-0B; (b) 0. 110P-0.000 6B;

(c) 0.085P0.0026B; (d) 0.089P-0.0052B; (e) IDF

LHRBE v BUnL LRE, B} BHEARY
S,ERELBE ¢ =30°H 60° L &, XM F
(11} <112> 45, BEE B FEME M, 1111
<112 > 20 20 43 (9 4 25 1 4K IR 3 5, | & 3K 3
21. 16,

B3 HAF P.B&EEMBE IFHy AL L
BRIy, A 3 FRal AE &, 1 284N v B
LSRR, TE ¢, =30°H1 90° 4kt B4R KA{H,
XTREF 111 <112 > LA 4, 78 ¢, = 0°F1 60°
T BAR/IME, ¥R F {111} <110 > ZAFg4H 43, 2°
WE vy BURLE ERISRE L 14058, [RIRERR K H B
FELLIL) <1i2> M A 5, R/MEH BT [ 111}
<110 > S 5y, B MK MBS 1WA LT

EAK, 3" y BRI ERRE RS B LA
BGRA, 5 1R 2" SAH R, oK (Ed Bl ) 1
<V2>HMH S, HB/MEEBRTE 11T} <110> 4
L5y, BEE B SEMBIIN, 111 <112 > 41
YRR AR 111 <110 > A4y 3RE
HRAR, UMK TR FEBH
O"#fY v BUMLk E SR L 1 F0 2" 43%  {HIL & B
EREN MR, 51°2" 3"WAMR R 111
<110 > L2 o b PR PE 0%, 46 1 111) < 112> 4
FLH b B 4% o E il 26 O I Bh M 3 AR, v B
B2 AR SR 4 MRPEP BTN

&3 AT, P.B FEXERE IF W11} H
LM ERHEAN BB ELW A B, SPERE



2 -2

% P M B X #3REE Ti-IF AL KA N RAE R

.57,

0° 90° 0° 90° 0°

<112 > gyt R . Ak 0" 4

90°

—
o

\/

NRE

=

)

11} <112> Z 8 THH, &
BEEMTI11} <110>, W
ABEBETFHNFBE5PL&KAE
EERBRAWMEY, B ' ~3'5
BWH,B MR MSH P &R
MRE, P ERANRERRE

A

Max=9.08 Max=7.28 Max=9.15
90°
0° S {0Q1)<110> 001)<1 19>
E f@ -
bi112)<110>
- ¥ fiber A
@) buyeno, |, lllll<112_>4 level=12,4,6,8:
= 7 (HLet1> (1111105545268
o0° Max=21.16 (1lo|<luol> ‘ wlz=“:5°l |‘||o|.<uo>

B2 SLBEEE Ti-IF §#) ODF (HUE 2 i o8 0 BH (@, =45°) /% : (a)
0.076P-0B; ( b)0. 110P-0.000 6B; (¢ )0. 085P-0. 002 6B; (d)0. 089P-0. 005 2B; (e) &

LY ST TE @, =45° 1] ODF BEM XL (L &
Fig. 2

with ¢, =45°

(111) (111 {111 (111}
<110> <112> <110> <112>
2
sl 0.089P-0.005 2B
18}
6t 0.085P-0.002 6B
14}

312}

10
8

0.076P-0B
-

6f 42

s} \

2 | &, o 70.110P-0.000 6B e ¥ o

0 10 20 30 40 50 60 70 8 90
‘P]lo

B3 KBEERE T-IF 5 y BUa 2R E 5 7 E
Fig.3 Intensity scatter diagram of vy fiber of test high strength
Ti-IF steels

IFREEHRBIL] <110> AR T v F4H
L, EESE PEIEE IFHMPRMB LU, {111}
<V12 > B A AT B . SCHR[ 6 ) il , = e
IFRAREEERENI] <110> {112}
<110 > B LRSI H) v AL ML, B4 &R
KIE 1001} <110 > F1 1112} <110 > 1M 75 W7 %
HIE BRI v LA, EEH {111} <112 >
{111} <110 > BRLMA K. HE, Y IFH+H P
TESBUAH, PREINSFEEmH 111}

DOHIEE T P XTI <112 > &
04 1 &1 /E Fo 5 Sb, Nagataki
LU T & B BN IF R R A
BHIFWHTHEREAMEER
B, & BRYIF &1 B A9 da Al B 4%
KT @FERE, BELTTER, Bk
TR S], R RE R K, B
R EL N A R At R K
HRERMEZBIAEEH {111
<112 > BRI ¥ 45 G b

2.3 J1tERE

B4 4 P.B &EXEEE Ti-
IF {712 RE M ., 4 7]
W HEEMNS P & BEEARFHFRE
ARSRBE P ok AL IR B K, ML AR L -
ERELMESRETMMER. R4 B KO HE
ARs®E (R, ) FFHLIRE (R, ) AR, R, H 175 MPa,
R, }1345 MPa, BBV AL r ER 1.7 £H. WM&
PE#0.110% ,B & & HA0.0006% f 1" 448 IR
98 B AL R B K, 4 BIIAE) 260 MPa Fi 387.5
MPa,fHR2 r [ RA 1.5, HEEWT B § Bk
P EEEK, BRGEREAPIA R EZ IR TR
#, B EML0.0026% J5, 3K T REBEHERF
Fa,P &8 70.089% ,B 4 8450.0052% ) 3* 408
R3EE 201. 5 MPa, L Hi38 B 367.5 MPa, r (k%]
1.95,

4 PN RN B o BN TEL
TR AR RE LR EO) B P #1 B S B AR HE 3
RA, KR 32% ~35% ,n {54 0.25 ~0. 26,

B 4 A, R E IF RS IE X489 P.B A]
DR RERE RN W r BHESHN, A
FF I RS S B9 b M BEFUR B H B MR . B,
FIFHT P EEES,B &5, 30 E iR
EAPTHII8 B B K,

PYEm SR IF NEER B FEERILIER, LA
BB XFETER P xR 1 S48 S R AR, T L
W1 SRR I R YR E AR S T 62
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Fig.4 Mechanical properties of annealed high strength steel Ti-
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