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Development of Ti-bearing High Performance Ferritic Stainless Steels
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In order to develop high performance ferritic stainless steels which would exceed conventional high purity ones, the
effects of alloying elements and production processes on the properties of the steels were investigated. The investigation
results revealed that reduction of carbon to the utmost level and the adjustment of nitrogen content to remain at a proper
level provided the steels with both high r-value and a good ridging property when Ti was added as a stabilizer. Further,
the addition of Mo was especially effective in improving corrosion resistance of the steels under cyclic corrosive condi-
tions such as an exposure in the field. Based on the above results and by extensively optimizing the production processes,
Ti-bearing high performance ferritic stainless steels, “River Lite 430XT (ultra low C, low N-16%Cr-Ti) and River Lite 5X-
1 {ultra low C, low N-18%Cr-1.5%Mo-Ti)", have been developed.
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Table 1 Chemical compuositions of steels investigated
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Effects of C and N contenis on the r-value of 18%Cr-1.5%
Mo-Ti ferritic stainless steels
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Fig. 2 Effects of C and N contents on the ridging grade of 18%
Cr-1.5%Mo-Ti ferritic stainless steels
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Fig. 4 Lffect of hot rolling condition on the rvalue and ridging
grade of 16%Cr-Ti ferrilic stainless steel
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Fig. 5 Change in the pitting potential of ferritic stainless steels
with the number of cyclic measurement
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Fig. 7 Change in the pitting potential of SUS304 and 8% Cr-
1.5% Mo ferritic stainless steel with the number of cyclic
measurement

EH R TEGEITLABRE S B A, RO, #1010 DIBEET
ELERREE LA HSE, Z0 L3I0 18%Cr1.5%Mo BITIAE &
BSOSO MELITEE > THLAMRAEL {1 LT 5 L&
SUS304 & TR EE - La <, A bER AL
MTIEILL S,

3.3 BESHEE

T I A PRATUAMISHERRIRE LA 2S8R
FIFHEAETTL Td, 2Ok 2tk e hsilizd U Tdml
RHMEE A EF LA, FheORLET R TR L OBS

WIEMAHOLR TS, 71034 PRAT YL AMMOERE G —
S B H 2RO TH DM, FRCEREES RO YRR
BeE A, (R - AR et BT OB A S BN &
S THEAD | 1000°C 2L RO GRS E O @t et F ool TR

T R 3 Vol 30 No. 2 1998



46 Ti iR 7 « 7 4 H{zfﬂxlﬂd “RA50XT, RSX-1" O 5E

300 T g T T
ano b RE%NaCL 7L © 220r15Moli ]
=2 A& 220r 1L.oMo-NbL
3 00 - 1
=g P ]
27 0 E
e
= P P
2. —100F 3
x & ]
5 -200 F P
—300 F ]
400 1 1 i i 1
200 400 £O0 R00 1000 1200 1400

Heating temperature {"C)

Fig. 8 Effect of heating temperature on the pitting potential of T3

and Nb stabilized 22%Cr-1.5% Mo ferrilic slainless steels

Spinel Spinel

type : Lype

omde (,r:05 lez()3 oxide L1305 FeyOy
' LS. TRy

22Cr-1.5Mo-Nb

Intensity (a.u.)
Intensity {(au)

bt L
1000 800 600 400 200
Raman shift (cm”™ Yy

i il
1 600 B} 660 400 200

KRaman shift {cm ’)

Fig. ¢ Raman spectroscopic analysis of oxide films of Ti and Nb
stabilized 22%Cr-1.5% Mo ferritic stainless steels
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Fig. 10 Effects of C and N contents on the recrystallization tem-
perature of 18%Cr-1.5% Mo Ti ferritic stainless steels
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Table 2 Chemical compositions of R430XT and RSX-1
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T R430XT 0.005 .10 0.20 0.031 0,003 16.3 0.10 — Added 0.010
R&X-1 0.003 0.06 0.15 {.032 0005 . 17.8 0.08 1.45 Added 0.007
Table 3 Mechanical properties of R430XT and R5X-1
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Steel strength strength %) hardnes Fvalue n-value value cup value adle
(N/mn?) (N/mm®) ¢ s ] (o) (mm) grade
_RﬁOXT 200 440 34 140 1.70 0.23 10.2 272 1.5
RSX-1 328 492 33 160 1.50 0.23 9.5 274 1.5
SUS304 265 660 58 160 1.00 (.48 13.0 27.2 HEH
SU5430 310 510 29 160 0.80 0.21 9.1 281 2.5
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T RAIOXT 110 T
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SUS3M 300
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Photo 2 Appearance of the steels after a field exposure test for 3
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Pheto 3 An example of the application of RSX-1 (inner casc of an
electric pot)
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