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Elevated-Temperature Mechanical Properties of 13 mm
Bar Forged from 70 mm Casting Slab of High Grade
Non-Oriented Silicon Steel
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(1 Liaoning Science and Technology University, Anshan 114000; 2 National Engineering Research Center of
Continuous Casting Technology, Central Iron and Steel Research Institute, Beijing 100081 )

Abstract The mechanical properties of ®13 mm bar forged from 70 mm casting thin slab of high grade non-oriented
silicon steel (/% : 0.0027C, 3.068i, 0.32Mn, 0. 013P, 0.004S, 0. 50Al1, 0.002 7Ti, 0.004 2N) at elevated tempera-
ture 600 ~1 250 °C are measured by Gleeble-1500 stress-strain thermal simulation machine. Results show that with strain
rate 1 x107 s™', only I brittle zone (1250 °C to melting point) exists in the high grade non-oriented silicon steel, and
the Il brittle zone and Il brittle zone are all of no-occurrence. The main cause is that the extra-low carbon content ( <
50 x10™%) and high silicon content (3% Si) in steel lead to no-course of o~y-a phase transformation during silicon steel
solidifying and cooling process to avoid the sulfur, oxygen etc elements in solid solution status in forms of (Fe, Mn) O,
(Fe, Mn)S and Al, O, precipitated and grown at austenite grain boundary resulting in the strength of grain boundary decrea-
sing and the cracks occurring.

Material Index High Grade Non-Oriented Silicon Steel, 70 mm Casting Slab, Elevated-Temperature Mechanical

Properties, Phase Transformation
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Table 1  Analysis of test high grade non-oriented silicon
steel /% ‘
C Si Mn P S Cu Al Ti -N

0.027 306 032 0013 0.04 0.021 0.5 .0.027 0.0042
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Fig.1 Tension test temperature and deformation parameters of
test high grade non-oriented silicon steel

2 KRERS5HH
2.1 FhIAMEFNGEREE R

— B RBHIRE (o, ) TR 2 (R. AL ) 3R
FAL SR S 2R RE , X B B PR B4R (R. A. -
T) BB EMZE (o,-T) BN IR S RE R BRI
Mgk, M2 Frm Bl ds 2 P B R iR B i
AL R, B 2 T, 76 800 C LR, A R
FHE AP R B PR IR, 7E 800 C LA L, Hih
SREE PR R B T 2R i R T R4 0 3
ANYrBE 551 BBk 600 ~800 °C,R. A. 1 75% .3
B3| 85% A4, 45 2 BBtk 800 ~ 1200 C,R. A.
{BH7E 82% ~ 86% [A] 123,55 3 BB H1200 ~ 1250
C,RA HH185% BEZE 63%, —kLIR. A. =
60% il 08 X 53 P38 1 it 2% A o B P X IR 28 1
X ARSI b R EL 200 C DL b R R B X
S HEXH S EEX, Fibat B{UEES 1
Wt B X, s 11 BadE iR B2 X (1 200 ~ 900 C) #n
5 I e f: 3R B2 IX (900 ~600 °C ) ¥k i H,

280 | 1100

BB (o.) /MPa
x P o S B
E 8 &8 8 &

o
o

0 ' 60
500 600 700 800 900 1000 1100 1200 1300
BE/C

B2 RN M-S 0B Rk 404 i 58 A A BT T A 4R
3inp 2|

Fig.2 Effect of temperature on tensile strength and reduction of

area of test high grade non-oriented silicon steel
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Fig.3 SEM morphology of tensile fracture and energy spectrum analysis of test high grade non-oriented silicon steel at 1250 C (a),

1200 C (b) and 950 C (c)
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Fig.4 SEM morphology of tensile fracture (a) and energy spectrum analysis (b) of test high grade non-oriented silicon steel at

600 °C
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