26 1
2005 3

IRON STEEL VANADIUM TITANIUM

Vol. 26,No. 1
March 2005

e
Fr

Wik B,

I

40 mm,

mm 20 mm)

’ ’ il

:TG142 1 tA

ARl KEF

, 201900)

:1004- 7638(2005) 01- 0020- 06

Research on Ultra— fine Grain and Ultra— High
Toughness Steel Plate

Yao Liandeng, Li Zigang, Zhang Pijun

(Technical Center of Bao Steel Co. Ltd. , Shanghai 201900, China)

Abstract: The strudure ultra— fining technological test on the heavy plate rolling machine and the results were

presented. The high strength plate with 40mm thickness and ultra— fine grain surface layer was produced by

use of temperature— reversion rolling process. A production process of ultra— fine grain medium plate ( thick-

ness: 12mm and 20mm) by use of multi passes and small reduction rolling process was researched. A new
kind of structural steel plate with special microstructure was developed through combining thermal mechanical

rolling with re— crystallization treatment to micro— alloy steel. This new kind of strudural steel can be used in

the structure required ulira— high crack restrain property and provide a kind of high property material for ship,

bridge, large scale building, steel structure and so on, because it has far more excellent toughness than the

same composition micro— alloyed steel.
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Table 1 Chemical compositions of test steel %
C Si Mn P S Nb, V, Ti Al N
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Fig.2 SEM photograph at near surface
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Fig. 1 Metallographic structure of different position in thickness section
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Fig. 3 V- notch impact energy— temperature
curve at different position
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Fig. 4 Tmpad transition temperature curve Fig. 5 Hardness curve from surface to center

at different position
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6 800 C ( 20 mm) SEM

Fig. 6 SEM photo of multi passes rolling plate at 800 C
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Fig. 7 SEM photo of multi passes rolling plate at 700 'C



c 24 - 2005 26

VSR AL 7 T IOURE, 2 PRI 5 45 Lt e .
2 %, 2 B FER b A 45 B ) 8 R el
3.3 T AR ol
LA TMCP T 250U B 444 B, L E T WK ~ 200 }
TRALJE 7 v, BRIBOLE 1 5 B BUIE KSR
FIOLE9) BRI A A 4, SO0 o0 | T SR
RSFNT 3 i BOBTIR, 3 ELISHRA 225 i bk m-,/fi:- e AR
SRS TVICP 5 TEK RS 29T £75 9 TMNP o lm—" : : — 4
#jﬁﬁﬁ%%%%%,ﬁ 20 OCE— 100 OCt?HE‘V\Il, 200 =150 JIQ?:‘J-:: | 1|J 0 30
2

Table 2 Mechanical properties of multi passes rolling plate

J

150 |

Mt n)

/mm  Ry/MPa  R,/MPa A % W/ %

1 20 485 575 35 5
2 12 570 665 3 5

Fig. 8 Impact curve of multi passes rolling
plate at different temperature
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Fig. 9 Comparing microstructure treated by TMNP and normalization
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Fig. 10 Impad curve of TMNP steel plate at at 120 "C(impact energy: 450 J)

different temperature
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