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Recrystallization Behaviour of 17 Cr Ferritic Stainless Steel
during Hot Rolling

Hirofumi YOSHIMURA and Mitsuo IsHi

Synopsis :
To investigate the recrystallization behaviour of a 17 Cr ferritic stainless steel during hot rolling, wedge

shaped specimens taken from continious casting slab were hot rolled at temperatures from 1 173 K to 1 453
K in single pass manner, and then hardness test and optical microscopic observation were conducted. The
results are as follows.

At relatively lower heating temperatures near 1 173 K, deformation structure having many deformation
bands forms especially in the vicinity of austenite phases that are isolatedly scattered in the initial ferrite
grains. At higher rolling reduction, much deformation bands are introduced. At heating temperatures
near 1 273 K, deformation structure changes into partial recrystallization structure with increasing rolling
reduction. At relatively higher heating temperatures, recovery structure which contains many fine sub-
boundaries is attained. Therefore the nose in recrystallization behavior exists at near 1273 K.

In the recrystallization region, recrystallization is accelerated with increasing rolling reduction, and
consequently hardness of hot rolled specimens decreases at higher rolling reduction. However in the re—
covery region accompanied with sub-boundaries hardness increases with increasing rolling reduction.

From the above results and discussion in mechanism of microstructural changes under restoration pro—
cess_ it is concluded that recrystallization structure is statically formed after hot rolling and recovery struc—

ture is dynamically formed in hot rolling process.

1 # =

7254 PRAT v UVAEREER O T TS &,
FEIEFEZIR2TY © v 7 ERiEh s FHEBRYE LS
ZERDB. ChRIIMTEROEHREBREIENRD 2 Lo
B, TEAHLETEORERFIE L hiE Higv. Y
2V 7 DRERRR OWTIL, SFER AR Lok
R, BREE (CUFBE L) TR o
IhTe, BRc—EoRiNE2E T8 (2=
=) ELTEREL, chiiimThredichbiiEfio X
57 WM R FESY T dI BETH EEZLLRTW
BV Lo TY OV IDREVERIR S DI
%, FOERTHD 2 r = —DEREMET 5 LEND
5.
APFFRIL 2 v = —HBOPEEE LT, BETHEC
B ZEE - Bfde L OEIHRRBI OV O
TH5. ERIEFEOMETHRLERTAERT, B
D VIC 7 254 VAEATF VLA (LUF 17Cr g &0

1) OEGSEE (COSAE2AWT 221 L ABYESE
Brafiv, BUEROEE LMY IR, BIEEEREE
S

2. HEROWEEROBE

O EREFOBNEIHARCET RIS B
525, HRSEICIZRD X 5 R E RO TWB. Tk
B CREMOF — AT A b (r) HERERIOH
—AFFA FPERAT v U AROBEN TR B\ iz E)
ARSI S EINTEIDY, —F7 = 5 4
(o) HfEIR COBMM TR IZBINEIE RS 5 L&,
BRI T 59,

BlL7 =51 VRAT VUV AR EIT 5 ZoBEDOHSRE
TEWEERSEC B LV odENRIhTWE, 37
Mo B0, 0.028%C o SUS 430 8% VT, B4&1L
IS 1073~1473K CHELEE (6)1.7x10-3~1.7
x10-1/s  OF[ERBREIT, BTG & > 8ls
L, LIt RMAIEIPRERFEL 72 F 2 %

FEFN 57 4 10 A XRABEAKICTREE WM 57 4£ 11 B 11 H%f (Received Nov. 11, 1982)
* F A AR (W) BMES  Ti% (Hikari Technical Research Laboratories, Nippon Steel Corp.,

3434 Shimada Hikari 743)

*2 o B ARk (K) B F %L S (Hikari Technical Research Laboratories, Nippon Steel Corp.)

— 74



17Cr 7 = 54 F RRF v L RSO SE FELERS 0 B %8 1441

Table 1. Chemical composition of specimen used (%).
Steel c Si Mn P ) Ni Cr Al N
A 0.050 0.59 0.49 0.030 0.004 0.10 16.65 0.038 0.0101
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Fig. 1. Size of specimen (a) and hot rolling » Reduction/pass ]

condition (b).
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Fig. 2. Estimation of reduction/pass, strain and
strain rate at each position of single pass hot
rolled specimen.
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Fig. 3. Hardness changes with heating tem-
perature and rolling reduction.

1453K ~ ¢ @ ln b e o TN 5B %R LTWw
5. FIETROEE, MBEE 1223K LIF Tk
FEAEELLT—ETHEDRI LT, 1273K~1373
KTRETROMME L IETFTT5EEEL R LT »
. SLEMBIRE S 1453K L\ /b EETFEOH
e & befmTsEAEER LT\ 5.
4-2 BMITEHOHER

BIER2E O LMHE ~ 7 v o —4% Photo. 1 =
AT BIEROEE (RARBRF OEMTETZR0Y -
Photo. 1 [§ Top i) Tix, WE * BFETH X o4k
ERNHIBIEING. chbix, EMIBRRETS L X
R LR Ch B, BIEWREL S, FE TR
Zoh, ZoRREORMIE 4 CEEN FCEIT e
5X5ERLTPL. £ LTEIERELL » 100 mm

N L

Structural changes in single pass hot rolling. Heating temperature is 1 173K.

Bottom
IOmm |

(EFZH 70% : Photo. 1 I{t#K) Ll hicics &, #

LT XdkAsa207e—%R LT 5. Lih
OTHEDOHER JOBITONEIT, hihBETH
ZEREEH X Y 100mm LI L L.

BRI % X O TR Xk 5 BIENT L Wi o Y65
BB REFIE Photo. 2 iR, MHRT, B
WEA 1173K, 1323K oBAO X512, a H=1 Y
v 7 AVE 2HIFAETAEA Bz X Photo. 2 (a)
(d), Photo. 2 IR 7ehofch, 1273K, 1373
KTBIhIGE 8 2HIIBE I ) &, 1453
K o0k s5 afi<ry, 2ABEHC 5B &
(B2 VX Photo. 2(g)) DD KFIIh%.

FTHIBEOR ZHIFET HERL, LOH2HT 7
HIRRT230THS. Tihbb ARECHV R 17
Cr gl CC g h o, BEESREO « BEHEFERS
B oatyr ZHEERAZEBEARLTERZEF THRIRALD
ThbH. Ok at+r HBEEHTHERLL v ML,
ZTOBDOGBIHLEBRT~AT vH1 b (@) HEBWit a
HHREBIYZID EEZORDLN, ZHIEE O a
=P )y 2R EEROEC IOTHBCEN T2 2
LRTESD. SHhEEN#TS & o HIX a+ R
, Fi a+RIEML, 12D FEOHT, Fi Acg
BUET@ r#HAEELTIhALLL BB LTS
B, ZhamBEEN 1173K 25 1373K oo
BRALNDE2HTHSD. £ LTEOHEZ, WTh
DIREFIFC S TH, TRRcB > CEHREZ Y=
T4 (Photo. 2(a)) &, NATEREGY RTES

— 76 —



17Cr 7 =54 FRATF v L RO B EREROFE L% 1443

Photo. 2. Microstructural changes with heating temperature and rolling reduction.
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Fig. 4. Structural changes in single pass hot
rolling. Volume fraction of recrystallized grains
is shown (Unit : 9)
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Fig. 5. Structural changes in single pass hot roll-
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crostructural changes during hot rolling
in 17 Cr ferritic stainless steel.
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