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Effects of Hot Rolling Temperature and Solute Carbon on Drawability of
Hot Rolled in Ferrite Region and Annealed Sheet Steel

Shunichi HASHIMOTO and Terutoshi Y AKUSHLJI

Synopsis :

The effects of the solute carbon content during hot rolling and the hot rolling temperature in ferrite re-
gion on the recrystallization texture and Lankford value of extra low carbon sheet steels were studied.
The conclusions are as follows :

1) With the addition of Ti or Nb effective in raising the recrystallization temperature of the extra low
carbon steel, the hot rolled texture becomes nealy the same as the cold rolled one even though the rolling
temperature is 700 ~800°C. The effects of the hot rolling temperature in ferrite region on the hot rolled
and hot rolled-annealed textures of interstitial free steel seet are small.

2) Solute carbon content during hot rolling is one of the most important factors that affect the recrystal-
lization texture. When decreased the solute carbon content during hot rolling by carbide (TiC, NbC) pre-
cipitation, recrystallization texture of {554} <225> orientation is developed after annealing. That is nealy
the same as the cold rolled and annealed texture. The 7 value of 1.9 was obtained by hot rolling with lub-
rication using solute carbon free steel.

Key words : hot rolled product ; low carbon steel ; recrystallization ; texture ; drawability ; solute carbon ;
precipitation ; sheet steel.
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Table 1. Chemical compositions of steels used (wt% ).
Steel C Si Mn P s Al Ti Nb N
A 0.0047 0.01 0.09 0.003 0.002 0.036 — — 0.0029
¢ 0:0045 0:01 0:21 0:01% 0:008 0:041 o1 0.060 00037
D 0.0035 0.02 0.11 0.002 0.001 0.019 0.043 0.039 0.0018
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Fig. 1. Schematic illustration of rolling process. BoRMEEITO.
3. R E R

EAREE LTHE S A E2HMNELZDLO
Thh, 29 LTHELNIFEMD ST MR AR % ERIL
L7, EWRO ek E, A, B#T6%F, C, D
MCesEFERECTH O IFERIEBHO2 A5 » Fi
FEEMERE % BV /o, S R MERS I B NS AR 65 ¢, JE
HEFEIE 25 m/s DREN A L, HEBFOMESL bV %
SBEBRIIRDAL LA TES.
%ﬁquluﬁfga&:om%ﬁ?ﬁot.a
WM (F1, F2, F3) &, 2%&febe<MikT,
3NATH erH TH73% & L, FEHEA D o im B
(FET) % 400°C 75 800°C ¥ THAb 572, o ik
EO S AR, ZhEhfids & 1s Th R
FHEEREE I 20m/s TIro 7. WEHOMEER %
Wit Aol u— LoRBICEREYED TREMEL
7o, MBI T NG e Lz, &F (1) T,
400°C 75 800°C D % a WML A V) ) i BE (2 N BA 34 1
LT3N ADFERESIFOTVD, BEREREOFEIZLD
LW R EHMICB W TB, D#o¥E TN, TiC
BLETHLH., TMBAEBRIPERBTHALZ L Takl
DFEREHRTEHOT, FREECERL ST,
FliE C, o &ESAIESE, FHEERE DAL o &0 & il s
WOMOGEIEER EMETHL, EOTEME (1) @
EECT1x, EGHEIERI IR O 528 4 ik
WCHE T A2 EATESL. RBCHEHTIE N (CN) i
800°C T b2 ICFEET A, &t (2) Tid o IBIE
ORI HKEER % 1150°C, 1000°C 22k L Tz
—EREE S 72 1000°C A5 900°C OB E#pH T
1 /82T 55% OBRMEEYITV7 = 51 MRE* &G
(1) LAIHILEAZTVA. 2OBE aBBEDOAY
RE £ TG L CEFOMREIZ 3min fRFFL 2 HKIZFLE
RATOo7. FfE (1) LB L, o lBEOF OMRPHE

3-1 71540 (o) BREFOWS H LVESHR

a EGED A Y HRE & BIREOBIRICBVT, A
DRGREEAE W E ZIZ@A R D ORERTAD N, Bz
A0 R EE AT 700°C O3 A R EE 2 Y
640°C TH27z. 600°C D AN HIRE iz —- itk b
PEE ML ARBEENTIEO N AV, HELRE S A
DEHRE RIS LWL 227, KX TOF—5id
FC, FEA)MERE (FET) *HERE L L&
B4 5.

Fig. 2 (JHMERE & FEMRERLHBO Y » A — A8
XOWRETRT. ASIE 600°C OB T X
100 L FIZ{EF L 700°C BLEDJEIEH & A% i2 %2 T
WA DS, FFSAMEEBIE T3 700°C HEAEM T 10% BE
OSSR AEAE L, 800°C FIEM TSI T

200

HV

150

100

SR NN N NN S
RT 400 500 600 700 800(°C )
Finish Rolling Entering Temp.
-[- Rolling condition (1) ~O- Rolling condition (2) To=1 000°C

Fig. 2. Effect of FET on hardness of as-rolled
steels A, B and C.
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Fig. 4. Effects of chemical compositions and FET on (200) pole figures (1/21) of
as-rolled sheet steel. Rolling condition (2) To=1 000°C.
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Marks are same as to Fig. 4, and hatching shows as rolled values.
Fig. 5. Effects of FET and rolling conditions on
pole intensities (1/21) of steels A and B annealed at
750°C for 3 h.
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Fig. 6. Effects of chemical compositions and FET of rolling condition (1) on (200) pole

figures (1/21) of annealed sheet steels.
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Fig. 8. Effect of FET in rolling condition (1) on
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Transmission electron micrographs of steel B cold rolled a, and annealed at 600°C

for 2 min b, hot rolled at 700°C in condition (1) ¢, and annealed at 600°C for 2 min d.
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Fig. 11. Relationship between precipitation ratio
of TiC or Nb(C, N) and 7-value. (Marks are same
as Fig. 7)
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