BRI

)1 ey S Bk 7
KAWASAKI STEEL GIHO
Vol.6 (1974) No.4

aryhe— R =TT 2 3EEICONT
Three Stages of Controlled Rolling

M ZR(Tomoo Tanaka) FAF KR4 (Taneo Hatomura) HMH4H #5i/A (Nobuhisa
Tabata)

HE

arha—LRea—U UL 3EMNLMY 7o, T70b 68 1 BEREITEMARA S (>
950°C) TOETF, %2&Wiﬁﬁyﬁf@+F®wt~m® %3 B (Yyta) BT
DIETTH D, # 1 BMIIMN L —FHEmOM Y IELICK SRR Th 5, 5 2 BfEidy
haRiblL, BEHEEOE CIM 22 HEAT LMETH D, ZORENDDERIZ K
DA o RIAFHILD, 5 3 BEREIIMT AR &N TR IS X - THREZ M EHI AT 595
WETHDH, ZOBEBEE~T-METIZE LA > a v BE5T 57 OBBIEE KRN
BATT %, F2BEMBETCHRONLME, BBIEEIT o HETIRE -ZHITRD LD,
INULEORE, [RVIEBEE S 72O SEBOETE2MMT 52 ERAMNETH
Al

Synopsis :

The controlled rolling consists of three stages: the first stage is for deformation in the
range of spontaneous recrystallization (>>950°C), the second stage for deformation in
the range of low temperature y(950°C~Ar3) and the third stage for deformation in (y+a)
range. In the first stage, vygrains are refined by repetition of
deformation-recrystallization. In the second stage, ygrains are elongated and a large
number of dislocations are developed in the form of deformation band and so on, this
resulting in very fine a grains. In the third stage, strength is given to the plate by
precipitation hardening and work hardening. As the first approximation, strength and
transition temperature of the plate obtained after the second stage deformation depend
mainly on a grain size. The addition of the third stage deformation is necessary to attain

higher strength and lower transition temperature of the plate.
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The controlled rolling consists of three stages: the first stage is for defomationn in the range of

spontaneous recrystallization (=950°C), the secod stage for deformstion in the range of low tempe-

rature y {950°C~Ary) and the third stage for deformation in (y + &) range. In the first stage, y grains are

refined by repstilion of deformation-recrystallization. In the second stage, y grains are elongated and

a large number of dislocations are developed in the form of deformation band and so on, thus resulting

in very fine « grains In the third stage, strength is given to the plate by precipitation hardening

and work hardeming. As the first approzimation, strength and transition temperature of the plate obtained

after the second stage deformation depend mainly on a grain size. The addifion of the third stage

delormation is necessary to attain higher strength and lower transition temperature of the plate.
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Table ¥ Chemical compositions of steels (wt 2

Material | C Si ! Mn

1 5 I Ni ‘ Nb v i Alsol Niotal

Nb-steel 0.11 | 0.24 | 1.35

0.014 | 0.006 ' 0.30 | 0.035| 0.038 | 0.034 | 0.0088

! |

SM-steel 0. 20 0.37 1.42 0.019

0.009 | 0.03 w<0.005 0.008 | 0.023 | 0.0047
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Fig. 1 Schematic test schedule of hot rolling
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Photo. 2 Austenite grain structure of Nb-steel
reheated to 1150 °C

Both grain growth and grain refining
occurred in Nb-steel reheated to 1 150°C
and 6% rolled at 1100°C
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}  Recrystallized fine grains formed by 10%
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Photo. 5 Austenite grain structures in Nb-steel
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Table 2 Variation of yield stress with
rolling in (y+a«) range
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: ;
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