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Deep Drawability and Recrystallization Texture of Rephosphorized
Al-killed High Strength Cold Rolled Steel

Takayoshi SHIMOMURA, Satoshi ONO, Koichi OSAWA, and Kazue MATSUDO

Synopsis:

The deep drawability and the recrystallization texture of rephosphorized Al-killed high strength steels
(P :0.07%) were studied as compared with those of a conventional Al-killed steel (P :0.016%). The
rephosphorized Al-killed steel shows a peak 7-value at a certain heating rate of annealing as well as

the conventional Al-killed steel.

However, phosphorus weakens the retardation effect of AIN particles

on the recrystallization, which results in a lower 7-value and a lower grain elongation ratio. The
preferred orientation of the rephosphorized Al-killed steels is {111} <112>, whereas that of the con-
ventional Al-killed steel is {111} <110>. These results are discussed by taking into account the
interaction between phosphorus and AIN precipitation.

1. &

ERFE Y & K8 PRI UIRREES I+ 5 &, PHIR
MUeWBE L DEGWrlE LGRS &5 BgoiHHE
B XD BEREINTLUNR RIEET, BEESMEO TR
DTk LET P oY s R D E v iThhT
;{Evcl,\y‘g\,\z)s)_

B, BEOLLMm EPEECEBENE LT, &
RIIESIMR OBERPIERIL I N TR D & L b1, il
T, MLEAEL, L2 dEEY AR fERT% P
PRERENB L5y, BHETIE, HEIEOWIER
E, FIRE ED 35~40kg/mm? O Pyl (V@
% Rephosphorized Steel) i/ h FIHE T 5.

ThedHEDT, PPETMENTRL, KA
Hu®®) o338 50003, B Y #ick X PogEx i
MRS LTS, LaL, Thbiivihndy » Fl
AN OE&EEH L Al 0 Pk 2 BEE
HBThH5b.

—7F, AIN oZE%EE L= Al £, FHCDWT
1, EELY BPERMTBHE, 7251 rRORMBE
BAETT 55, rfHEOEBBLEAE RS &%, Fi-
=B LY RNEEHEINTIE PHIMFATL, KXKE
L, & rEAEHRS Z EERRELTWBDY, S
BERE LA LT Tuv i

[

Ao &<, Al A VioBHESEAABIL, @B
BB LFRITH T % preprecipitation cluster » BEi¥
ha e AIN I XoT, k&L ZRIhB. #2
T, Pyin Al v FEOBRESEBTRCE, <
D MiTe AIN o 2B L P L ofEERA»TI S0 0
BER RS IIFLTWAZ ENRFHRIRS.

AT, FTEEBEMLFED AIN offH2EhcE
WicHBE S 2 T ha r i, £5EE Bk o
BERTEE D MNBVEERIEHI S JiEd P o8y, ®ic
AIN O HEESCHAREENCK JIFT P o4
MCEF L, PN Al 2 VO MESHBETR
BRI OWTERELT oL,

2. HEMBXURBRAE

BRM R BEBEE SR 3 o P i Al 4 PR
E1EOFEED Al 1 Fillo BYER ThH5. Ho%
Table 1 zix3. HE 1~3 2 PEH 0.06~0.07% o
Pym Al v F@ATHH, AL N, Mn F0D.15 2
DBREIOTWS. AR 41x PEMN 0.016% OFEE D Al
FAVETHY, HREEME L. chboREHvTh
HEGEC AIN DOffHARE bl L S IER THEXH
bRhTwb., HEZWTRE 2.8mm THS.

ETPHEM AL 0 VRO 7 EOmMBGER R EM %A
HT B, A I~4 OBIERY KRR A EER T

W1 56 48 10 § 16 B2 (Received Oct. 16, 1981)
* OHFEE (B EMMRAMBILHAZEN (Fukuyama Laboratories, Technical Research Center, Nippon

Kokan K. K., 1 Kokan-cho Fukuyama 721)

— 102 —



Y vikhn Al 0 FESR NG IEME O D & B AR SHR 1229

Table 1. Chemical compositions of steels (wt%).

Steel No| C | Mn P |SofAf| N

1 [0.050]|0.24 |0.069 [0041{0.0052
2 [0.047(0.25 [0.061 |0060[00056
3 10.056|0.30 |0.07] (005200047
4

0053 1026 |0016 |0036 |0.0057

Rephosphorized
AL~ Kkilled.

AL - killed.
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Fig. 1. Effect of heating rate on 7-values of steels
1, 2, 3 and 4, cold rolled 759, and annealed at
700°C for 1h.

Table 2. Comparison of calculated peak heating
rate with observed one.

. Cold Peak Heating Rate (*C/hr)
Steel No. . o
Reduction (%) |Calculated Observed

Rephosphorized | 75 50 50

2 75 180 180
AL-killed.

3 75 100 S0
Af-killed. | 4 75 60 50
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Photo. 1. Effect of heating rate on microstructures of steels 1 and 4, cold rolled 75%, and annealed

at 700°C for 1h.
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Fig. 2. Effect of heating rate on grain sizes and
grain elongation ratios of steels 1 and 4, cold
rolled 759, and annealed at 700°C for 1 h.
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Fig. 3. Effect of heating rate on integrated inten-
sities of steels 1 and 4, cold rolled 75%, and
annealed at 700°C for 1h.
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Fig. 4. (200) pole figures of steels 1 and 4, cold rolled 75%.
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Fig. 5. (200) pole figures of steels | and 4, cold rolled 75%, and anncaled at 700°C for 1 h.

Steel 4
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Fig. 6. (200) pole figures of steels 1 and 4, heat-treated at 930°C for 10 min. to complete AIN precipitation
in hot bands, cold rolled 75%, and annealed at 700°C for 1h at a heating rate of 50°C/h.
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Fig. 7. AIN precipitation behavior in hot bands of
steels 1 and 4 on isothermal annealing at 650°C.
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Fig. 8. Change in hardness of steels 1 and 4 during
continuous heating at a peak heating rate of 50°C/h.
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Fig. 9. Change in integrated of steels 1 and 4 during
continuous heating at a peak heating rate of 50°C/h.
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