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Effect of Feeding CaSi Wire - Adding RE Treatment on Inclusion
and Impact Toughness of Atmosphere Corrosion Resisting
Steel 09 CuPTiRE

Hua Wei, Tian Zhenghong and Jiang Laizhu
(Institute for Suructural Materials, Technical Center, Baoshan Iron and Steel Co Ltd, Shanghai 201900)

Abstract Inclusion and transversal impact toughness of 14 mm plate of steel 09CuPTiRE with adding 0. 042% RE or
feeding CaSi wire - adding 0. 042% RE after Al deoxidation have been studied by a 50 kg vacuum induction furnace. Re-
sults showed that v3th adding RE treatment, the RE yield was 12% with 0. 005% RE in steel and RE/S = 1.0, the inclu-
sions in steel were RE oxysulphide and RE oxide and the average transversal impact energy at 20 C of plate was 112 J;
with feeding CaSi wire - adding RE treatment, the RE yield was 31% with 0. 013% RE in steel and RE/S = 2.2, the in-
clusions in steel were compound of spherical calcium silicate and RE oxysulphide and the average transversal impact energy
at 20 °C increased to 130 J. The feeding CaSi wire - adding RE process was better than only adding RE process.

Material Index Atmosphere Corrosion Resisting Steel 09CuPTiRE, Feeding CaSi Wire - Adding RE Treatment, In-

clusion, Transversal Impact Toughness
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Table 1 Chemical compositions of test steel 09CuPTiRE /%

HBTY C Si Mn P S Cu Ti Ca Al RE 0
fm RE 0.06 0.25 0.39 0.083 0.005 0.28 0.020 - 0.024 0.005 0.003 0
CaSi-RE 0.06 0.39 0.40 0.089 0.006 0.28 0.022 0.003 2 0.042 0.013 0.002 6
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Table 2 Energy dispersive X-ray spectroscopic analysis of
RE inclusions in steel 09CuPTiRE /%
LBTE 0 ] Fe La Ce Ca

RE 9.46 7.2%9 28.77 22.85 30.91 -
CaSi-RE  11.70 14,80  3.92 25.55 32.87 11.16

1 09CuPTiRE §0#% + J Z2¥iy7 48 ,SEM . (a) RE 43 ,0. 005% RE,RE/S = 1. 0; (b) %8 CaSi £3-RE 4b38,0. 013% RE, RE/S =2. 2
Fig.1 Morphology of RE inclusions in steel 09CuPTiRE, SEM: (a) Adding RE, 0.005% RE, RE/S = 1.0; (b) Feeding CaSi wire - adding

RE, 0.013%RE, RE/S =2.2
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Table 3 Effect of treatment process on mechanical proper-
ties of steel 09 CuPTiRE
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RE 320 455 37.5 112 176
CaSi-RE 315 450 38.0 130 150
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Fig.2  Effect of RE/S ratio on transversal impact energy of

10mm and 12mm plate of steel 09CuPTiRE at -40 C
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Fig.3 Effect of RE/S ratio on oxygen (a), sulphur (b) and inclusion (c) content in steel 09CuPTiRE

Ae4y) MIBERE/S LG 8 1 5 A s
4 it

(D) EHZEHIRAH - R R A, MRE/SH
{6 1.0 B, S A e 49 £ LASERTS + &R
T ELTEE; L CaSi - BARm L EABE
W MRE/SH 1.0 ~2.2 . Ca/SH, 2 0.53 ~ 0. 64
B, AR Mg ey 22 LA BRAR ERGE 1A B BR A 40/ Bk A%
WA TR AR L AR E SR R,

Q)R EFEMLELAYMERE 48 S
RE/SHEBETE —E M X R, 4 09CuPTiRE ( Cu-P
Mt 4 ) 895 Ca/ SHLMH — e i5F, B & B BERE/SHfE
WIS YRE/SHAE R 2.5 i, WP E S B
B BARMEAT, K 4R MnS 145,

(3) XM CaSi &-IB& RE E&E, HHIHE 1

MR ERE ., YHNHRE/SHEN 2.5 &,
-40 °C foR 1) phas Tk B g 1E .

e

U WA, FRK, R, %. Cu-P RSB L5 229 T ih
PR . RIER PP ( BRB2ERR) ,2004,25(12) : 1179

2 REHHYHERE RAPH L AR TSR,
1982

3 N Wbk RISy, bat e Tl i, 1988

4 WHEB. RSB BN BRI HRM, 1980

£ FF(1963-) %0, THRI, 2004 4E R AL 2By, 45 3k 4R
HERHE,

WS A #7.2007-09-10



