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Metallurgical Variables Involved in Controlled Rolling of High
Tensile Steels and Its Application to Hot Strip

Synopsis:

Tomoo TANAKA and Tei-ichi ENaMI

From the standpoint of improving the mechanical properties and particularly weldability in high
tensile strength steels, much attention has been paid to the controlled rolling which has possibilities to

make full use of potentiality existed in materials.
done.

In this paper, general review on this method is

That is; firstly, the relation between mechanical properties and microstructures is mentioned.

Secondly, the important variables which affect controlled rolling are considered; (1) the amount of
hot-working, (2) the temperature range over which hot-working is applied, (3) the rate of recrys-
tallization in deformed austenite, (4 ) possible causes of the retardation of recrystallization by the addi-
tion of alloying elements, (5) the role of carbonitrides, (6) chemical composition of steels, and (7 )
the rate of cooling following rolling and particularly during the transformation range. Lastly, the
application of the controlled rolling to hot strip is considered and typical examples of controlled rolled

hot strips are exhibited.
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Fig. 1. Effect of pearlite content and ferrite grain
size on the transition temperature of
controlled rolled low carbon 0-82 Mn
structural steels?,
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TZTC, Z=KETLHRDOERLE< MY v 7 ZAHODER,
rott, v=HHMOEKRFOFIHE, TH5. ORI
INIERERTHEIORNRE T EREGEB O KR{EHHE
N5, EREMRECHES = v X -2l Es 3RRK
TH 2 Hh B,

Sr/2 3

(27)

R,
ZZT, §S=HROBEEEH, r-—HHF=FVF-—TH
5. ZORICINE Z<4/3 & & E,>0L7eD0T

FRERRC Sy, IHPOSE L TW SR TRER
KON IEIHRAEL, LB 2T LIBRELHEED
IR 3K E VDT OB ERRE nerie LATIIZAR
radickETsb0EBbhs. Fig. 12icix 1250
°C T 7Bz 520 L E0F-Mr AHOXE
X RENTWD. FINEH & Rk RO 75 b—
(1100~1500°C & 900~1000°C) #S4EU%. 900~
1000°C <o fhEmfL i EnEorh i 3oL X&E
V. 7RO Z DX SIS ZEMNELER TR, BEXER TR
b ERNS.
6-3 MBEEELZTODERDSH

ar bhue—Ro—Y o XoBREMEHEIREE X
TREDTL D0, —EHICIE 950°C DITT 50% 12

EOETHEELWEELDNS. hy PRAMY » T
NCLBEORER Y O . —WERKEL{LEETH L
R#ETHD, WKR~DEE, LELBER2DEVELT
Elev, EKTRENKEL S EHIBTCOLEEER
YTV, KEDRD, FEEOEHT — TV TOR
HIDOHEIER & L L AKUTHS.

AuMAN 5% 3k o PR MY v TOIREFIEO fHIT
V2 lb—a VERETRVEHIR, SHLECX
LHEHEhEOMER BT Lic. £hic Xhif 650°C
P LolRETR, BMEERERECL>TRIDOTY
HEHERIEIE L < K\, 650°C DL FOEETREMET X
Ofﬁhéﬁtuéf&k,#deﬁ%%k&mbk
FolXks.

2Ry POEETRIBEFR MY » TOIREE, K,
EBEWVBEDREN TR E D TL 5535, —fiiTix 600°C &
#%TdHH5. Nb, V, Ti, Mod X 5 aBRIbWLRTTE
BRI Arg~500°C DIRETRERM E LTHHT
5. BWHBEES,L D BV E XRB{ILIERTTED»
D OWFIERIWHEDOEETEER SN, ZORIETITR
RERIHIENRTVS. 20X 57 REBRE D X Wikt
FIEEZ RS 2550 L Bbh5. XLIEEIRS
Nica4 VvEBOE X 5L EZFIBET 52435 T
5.

Table 1. Chemical compositions of steels (wt 9).
Investigator Steel C Mn Si Mo Nb v Al N P S
gg“riil A | 007 | 1'63 | 0-04 | 025 | 005 — — — | o011 0-017
olybdenum B 0°05 1-80 0-15 0-36 0-10 — 0-011 — 1 0013 | 0-015
Company
Barthol C 0010 | 1-36 0-39 — — — 0-06 0-009 | 0'018| 0-016
agt olot D 0010 1-39 0-25 — 0:09 — 0030 | 0-012| 0-020| 0-017
;? 1 E 0'010] 139 0-36 — — 0-08 0-010 | 0008 | 0-023( 0-023
nge F 0:'016 | 135 0-33 — 005 0-06 0:010 | 0-007 | 0-021 | 0-018
Kawasaki Steel| G 015 1-22 0-17 — 0-04 — 0-027 — 0-019 0-007
Table 2. Mechanical properties of controlled rolled steels.
Plate Yield Tensile .
Investigator Steel | thickness | Condition stress strength Elongation o Trs E,
(mm) (kg/mm?)| (kg/mm?) (%) (°C) | (kg-m/cm?)
Climax
A 9-4 as-rolled 544 69-0 30 —40 9
Molybdenum B 123 as-rolled 485 706 35— 27
Company i
C 8 as-rolled 30-4 417 34-9 —77 17-6
Ba”}(’fl"‘ D 8 as-rolled 51-0 558 265 —79 65
E;a“ll E 8 as-rolled 49-3 56°0 255 —60 9:0
nge F 8 as-rolled 59-2 645 236 —70 96
Kawasaki Steel ; G 127 as-rolled 49-2 633 34-2 —44 174
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64 Ko bR PY v TDEH

Fo FRAMY o FRRED 2,3 DEFEZRL S. Table
1, Table 2i3{b2ks, BWAMEELRT. WA, B
1 Climax Molybdenum Company® HSFEHiR]/ <A
FHE LTCRIELA D DT, Al API-X70, B API-
X75% B L LCW5. % Mn-Mo-Nb 75 Z D ORI
ThHD. FAMESHBIMR T =54 +TH D, EEFR
OEENRBLEBOTWS. §§C, D, E, Fix BARTHOLOT
-EnceLr? 3% 1°8t Ry HIE 8mm DF v FA b
Yy PEREDTHEERREZ LzboThHs. CEIF N
G, 7€~ 54 PEOLHEVWZ EBR TR LOMORFE
ThHbH. H§hl Si-Mn #T%, 2 buw—Fu—1Y
v OBESBETVWS. V, Nb oFEnTEEaE, @kt
OWMETHEENRT A TWS, V, Nb O$HhRITIEK
THD, LVokBEEMSRD LS.V, Nb O3FRD
INEMETEAR SO XD THHERIL TS

$MGIE API-5LS-X 60 ,¢4 F#fd LONt TS X
NEEBO—PITHS. SM-50 & Nb Z i L-RE
DILERSTCHEM, a2 bue—Fa—) o FiCED
THaE, WHSEEOBEHCHLTT 2L KWERK
DTW5.
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