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High Temperature Properties of Slab of Stainless Steels and
Application in Concasting Secondary Cooling Process
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(1 CCTEC Engineering Co Ltd, Wuhan 430073 ; 2 Metallurgical and Ecological Engineering School, University of
Science and Technology, Beijing 100083 ; 3 Stainless Steel Works, Taishan Iron and Steel Co, Laiwu 271100)

Abstract The production flow sheet for stainless steels steelmaking at Taishan Steel Works is 60 t EAF-GOR bottom
blowing converter refining-160 mm X 1 600 mm slab casting process. With using Gleeble-1500D thermal simulation testing
machine, the high temperature properties of casting slab of austenite stainless steel 201 (6. 54Mn-16. 71Cr-3. 62Ni) and
steel J4 (8.93Mn-14. 84Cr-1. 08Ni-1. 25Cu ), ferrite stainless steel 430 (16.29Cr) and martensite stainless steel 410S
(13. 5Cr) have been tested and studied. Results show that the [l brittle temperature region of each stainless steel is re-
spectively steel 201- 665 ~990 °C , steel J4- 600 ~950 °C, steel 430- 600 ~700 °C and steel 410S- 720 ~930 C; It is a-
vailable for steel 201 and J4 to use weaker secondary cooling and to straighten respectively at 21010 C and =995 C, for
steel 430 to use stronger secondary cooling and to straighten at 900 ~950 °C, and for steel 410S to use weaker secondary
cooling and to straighten at =980 C.

Material Index Austenite, Ferrite, Martensite, Stainless Steel, Slab, High Temperature Properties, Concasting,
Secondary Cooling
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Table 1 Analysis of test stainless steel grade /%

MR HLE =1 201\.]4:430\4105#:4 x;gﬁﬂ WS C Si Mn P s & N C N
W AER S FIERREATII . WEK e 201 0.08 0.47 6.59 0.036 0.007 16.71 3.62 0.24 <0.25
W B ENBEXE, NTREL S REHE M4 007 0.52 893 0.021 0.005 14.84 1.08 1.25 =<0.20
o BRIk 430 0.10 0.32 0.73 0.033 0.004 16.29 0.10 - -
il 5 H IR A KR HIBRE LMK 410S 0.04 0.36 0.31 0.023 0.004 13.50 0.08 - -
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Fig. 1  True stress-true strain curves of ferrite stainless steel
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Fig.2 Effect of temperature on reduction of area of casling slab
of stainless steels
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Fig.3  Effect of temperature on tensile sirength of casting slab
of stainless steels
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Table 2 Comparison of coefficient of thermal expansion

between austenite stainless steel 304, ferrite stainless steel

430 and plain carbon steel

H R Mk AR C 58K
PGk 304 18.36 x 10 -° +56%
¥k 430 11.34 x10"°¢ -3.1%

L) 11.70 x10 ¢ -
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Fig.4 Surface temperature decreasing curves of casting slab of

steel 201, J4, 430 and 410S

B2 3Tk

[1] Hirowo G Suzuki, Satoshi Nishimura, Shigehiro Yamaguchi. Charac-
teristics of Embrittlement in Steels Above 600 °C [ J]. Tetsu-To-
Hagane 1979 ,65( 14) :2038-2043.

[2] Mintz B, Arrowsmith J M. Hot-ductility Behavior of C-Mn-Nb-Al
Steels and its Relationship to Crack Propagation during the Straight-
ening of Continuously Cast Strand [ J]. Metals Technology, 1979,6
(1):24-32.

[3] Atsuhiko Yoshie, Masaaki Fujioka, Yoshiyuki Watanabe. Modelling
the Micro-structural Evolution and Mechanical Properties of Steel
Plates Produced by Thermo-mechanical Control Process[ ]]. ISU In-
ternational ,1992,32(3) ;395404.

[4] Kim Kyung-hyun, Yeo Tae-jung,Oh Kyu Hwan. Effect of Carbon and
Sulphur in Continuously Cast Strand on Longitudinal Surface Cracks
[J].IS1] International ,1996,36(3) :284-289.

[5] Won Young Mok,Kim Kyung-hyun, Yeo Tae-jung. Effect of Cooling
Rate on ZST,LIT and ZDT of Carbon Steel Near Melting Point[ J].
I1S1) International , 1998 ,38(10) :1093-1099.

[6] Hirowo G Suzuki,Satoshi Nishimura, Jun Imamura. Hot Ductility in

BS J4 F430 MR RAEHLIER
Fig.5 Macro structure morphology of casting slab of steel J4
(top) and steel 430 ( bottom)

ML B A L ZMEA = T AN AENEE,
REFRBL, AARRR KX TERBXET 0.5
%, AR A I S B

3 g

(1)201,J4.,430,410S REEHA S I Mtk iR B
[X 7 :201 4K 665 ~990 °C ;J4 4 600 ~950 °C ;430 4
600 ~700 °C ;4108 47 720 ~930 C,

(2)201 J4 R R FI 855 B R 4, 3 A
H X R BIEFI7EL 010 TH 995 TLL L, 430
PR FECHR I IR ¥ A, 9 FL DX IR B 4 i 7 900 ~
950 C, 4108 SR R 55 i ¥ 201 BE , T EL {3 %
SR BRI S , 8T B X IR #E i 7E 980 CLAE,

NAEFHNAENFELR AR R, AEE
Rl & TG AR 9358 0.5 K

Steels in the Temperatire Range Between 900 and 600 U J]. Tes-
tu-To-Hagane 1981 ,67(8) . 1180-1189.

[7] Medina S F,Mancilla ] E. Stalic Re-crystallization Modelling of Hot
Deformed Steels Containing Several Alloying Elements[J]. ISI] In-
ternational , 1996 ,36(8) ;1070-1076.

[8] Mintz B. The Influence of Composition on the Hot Ductility of Steels
and the Problem of Transverse Cracking[J]. ISU Intermnational,
1999,39(9) .833-855.

(9] XXM AMBRKR (K 2 ) [M]. JLA R & Tl R,
2008 :208.

(10] Bifieh. G M]. b5t R & Tl k4, 2007 .87,

WRMN(1976-) , 5, 181, FEGCLBI, Jb OB K% (O
R ek, EF LI R OT R

Wie i 1393 :2013-10-23



