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Roping Property of SUS430 Cold-rolled Sheet

Jun-ichi HAMADA, Shigeru MAEDA, Fumio FUDANOKI, Masayuki ABE, Takuji SHINDO and Satoshi HASHIMOTO

Synopsis : This study investigates the origin of the roping of SUS430 ferritic stainless cold-rolled sheet, paying attention to the heterogeneous factors in
the hot-rolled sheet thickness, and the effects of the colony structure and the o' phase in hot-rolled sheet on the behavior of the roping during
cold rolling. The origin of the roping was the mid-thickness with strong a-fiber texture. As ascertained by temper color method, the hot-
rolled sheet with severe roping after cold rolling had large {001} and {111} colonies with different deformation properties, while that with
slight roping had a small {001} colony. The behaviors of the roping and the texture during cold rolling depended on the hot rolling condition
and cold rolling reduction. The improvement of the roping of SUS430 cold-rolled sheets is brought by the control of {001} colonies in hot-
rolled sheet and the formation of the deformation zone around ' phase in high cold rolling reduction.

Key words: ferritic stainless steel; roping; texture; microstructure; o phase; ¢’ phase; deformation zone; recrystallization; hot rolling; cold rolling; tem-

per color method; colony.
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Table 1. Chemical composition of steel used (mass%).

c{si|m| P [s [N |c | AN
0.05| 03 | 01 |0.02]0.001| 01 | 165 |0.12 | 0.01

"*Roping grade © B O X
Roping height um 0.20 0.27 0.45
Roping pitch wm 297 303 543
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Roping grade © X X
Roping height um 0.22 0.43 0.40
Roping pitch um 210 383 450

Fig. 2. Schematic diagram of sampling method and roping
properties of 70% cold-rolled sheets.
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Fig. 3. Variations of relative X-ray reflection intensities
through the thickness of hot-rolled sheet.

36

3.2 FUN=HAFT=XRICEBRHEEOIO=- —EE
WEH DT — ¥ Y SRS R 4 5 2FEHO BUERIZ D0
T, WER OO T 0=~ gL 7 38— 5 5 —ETHNX
7-RER % Fig. 415787, (a) & (b)ik, ETHE70% T L
HBOU -V SEENRZTNEN0Sum & 0.3 um D FLIE
WTHsd, 22T, HEEOKEFN % F AR % Fig.

SIZART A, HEMIZ 0011100 F A, HAEHIT
(KO~ {1TQINARTH -7, LT, BEi%

{001} 30 =—, FREEHPA {111} T 7= — LIS, Fig. 4H
50—V AR E OEGEROKRIE HOEIZIZ (001} 7T
Z=HMEETTENZ N Y FIRICHOTE D, {111} a2u=—
B3y FIRD 2 WIERIRICAFEL T B, a— Y 7V
XWBUEARIZIX (111} 30 == B EERIZIES > TED
{001} 2 0 Z = FRIC A S Tn b, BIEHRDOREH
LA -y 7OREFERTH S Z & £#0ifiTmL %k
AL {11132 = —OWANC & 3 {001} 202 = — D5 A
O-EV7ENEL LTS EELLNS, JFES LY
UV RN RS B SUSA0HBIERM O 2 v = —fEi A
SEM-ECPHETREANZIAT L, U Y v 72k E WBUEIE
MO0 — GRS YT BNENEDITHEART
{0011110) 2 & = — BELES A, EFEE IZKRE WD
R L7z, {001 (I10) IZEIEREH M TH O, Al U
WHNTH B2 BULHhO oD F#s ¥ A 0o
g Y IR L R EELLNR D,
3.3 AEAEOIO=—#E & MIE b

AT TR 7 BUEHR % [E T 3830, 503 K U8 70% THIHE L
EORER OISO a0 = —fEICDONWTT VN —h T —
BTN ER % Fig. 612777, WHEIC LD {001y 20
——, {111} 3= =& I EEF AR O TERE
ARTEIIIED, -V OB REVRILKROEE, W
T {001} T 0 Z—DFFIKA L VA, 07—V 7 Ah
XWBIERROBA, (111} 30 = —DfEEA L <, {001}

20— EFRRIZEC TR DD, ZOMEEEe - s
ARENVEOIZHNTNE L, FEEHFAIZH L THlF S h
7T H B,

vAruy h—-2MELBLU TN —-H T —KIZKD
WA BEOMIE RO ERELTANHR % Fig. 712
RS BT {001} T 0= — & {111} 20 = —ORfifF
EIFEAEEA, ETE3I0% B LT 50% TIE {111} D
AL ChY, MFOBEEXITHNI40EEIZLD,
RD//110) K DFEFHE T 3L F — 13 {001} A e & /N &
WO IETPERPXFEE GG BOIGA T A OFE £,
U B, RETTRTHIZT -V 2I3EFE FETRIZEL
5Zkh6, auZ—fOMLBLREDZEIZ K - THUD
MfWRE L % &EEZ 545, Shindo & ML RESiik D 2
oo —fEE ) Oy SOMMYORIEE T F ey METH
N, YD roNEA {12~ HEA 001} 2
R THB I AR LT, - IARELIFREL



SUS430MAEMIR D v — v 2R 149

Fig. 4. Colony structures of hot-rolled sheets as ascertained by temper color method. (a) A specimen with severe roping and (b) a
specimen with slight roping.

1

(a) Blue position (b) Red position

Fig. 5. {001} pole figures of colored areas in hot-rolled
sheet.

Cold-rolled steets
Red. 30% Red. 50% Red. 70%

Hot-rolled steets

Fig. 6. Colony structures of cold-rolled sheets by temper color method. (a) A specimen with severe roping and (b) a specimen
with slight roping.
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Fig. 7. Vickers hardness of {001} and {111} colonies dur-
ing cold rolling.
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Fig. 8. Roping heights of cold-rolled sheets with various

hot rolling conditions and cold rolling reduction.

Fig. 9. Optical microstructures of hot-rolled sheets. (a) SRT: 1200°C—CT: 670°C, (b) SRT: 1200°C—CT: 500°C, (c) SRT: 1100°C—

CT: 670°C and (d) SRT: 1100°C—CT: 500°C.
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Fig. 12. Effects of hot rolling conditions and cold rolling reduction on ¢-fiber textures of hot-rolled sheets and cold-rolled sheets.

Fig. 13. Optical microstructures of 47% cold-rolled sheets. (a, b) SRT: 1200°C~CT: 500°C and (¢, d) SRT: 1100°C~CT: 670°C.
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