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Synopsis :

Oxidation resistance of ferritic stainless steels for use in automobile exhaust gas
clean-up systems has been studied using the cyclic heating in the air at 900°C-950°C.
Effects of major elements, C, Cr, Si, Ti and Al on oxidation resistance have also been
examined. Results are as follows: (1) Carbon is detrimental to oxidation resistance and
should be reduced to a level below 100ppm. (2) Chromium increases oxidation
resistance. More than 14%Cr is necessary for plain ferritic stainless steel for use at
about 900°C. (3) Silicon increases oxidation resistance remarkably, but is detrimental to
formability of sheets. For extra low C-11%Cr steel, Si content of 1.5-2% is suitable for
use at 950°C. (4) Small addition of Ti is detrimental to oxidation resistance. Ti addition
is, however, preferable to increase formability as well as weldability of sheets. (5) Small
addition of Al is also detrimental to oxidation resistance. Among commercial steels,
extra low C, Ti bearing 17%Cr steel (RIVER LITE 430LT) shows good oxidation
resistance at temperatures below 950°C, coupled with good formability and weldability.
Besides, extra low C-11%Cr-0.2%Ti steel containing 1.5-2%Si (RIVER LITE 409SR) has
been developed and ascertained to have superior properties for application to catalytic

converter core used at temperatures below 950°C.

(c)JFE Steel Corporation, 2003
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Oxidation resistance of feritic stainless steels for use in automobile exhaust gas clean-up systems has been studied

using the cyclic heating in the air at 900°—950°C.

Effects of major elements, C, Cr, Si, Ti and Al on oxidation resistance have alsc besn examined, Results are as follows:

{1} Carbon is detrimental to oxidation resistance and should be reduced to a level below 100 ppm.

(2} Chromium increases cxidation resistance. Mare than 14%Cr is necessary for plain lerritic stainless steel for use at

about 900°C.

(3 Silicon increases cxidation resistance remarkably, but is detrimental to formability of sheets. Far extra low C-11%Cr

steel, 5i content of 1.5~2% is suitable for use at 950°C.

{4) Small addition of Ti is detrimental to oxidation resistance. Ti addition is, however, preferable to increase formability

as well as weldability of sheets.

(8) Small addition of Al is alsc detrimental to coxidation resistance.

Among commercial steels, extra low C, Ti bearing 17%Cr steel (RIVER LITE 430LDshows good oxidation resistance

at temperatures below 950°C, coupled with good formability and weldability.
Besides, extra low C-112;Cr-0.2%;Ti ateel containing 1.5~22;5i (RIVER LITE 408SR}has been developed and ascer-

tained te have superior properties for application to catalytic converter core used at temperatures below 9501,
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Fig. 1 Weight change of typical commercial steels
by cyclic heating in air at 900" or 950°C
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Fig. 2 Weight change of typical commercial steels
by continuous heating in air at 900°C
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Fig. 4 Effect of C on weight change of 11%Cr
steel by cyclic oxidation in air at 900°C
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Fig. 5 Effect of C on weight change of 11%Cr
steel by cyclic heating in air at 900°C
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at 950°C

AENCER L 2 REE T 2 5o 5 dRORE 2ok
FLhTHL, Lo LB k25 nms
%ﬁmtﬁ%ﬁﬁﬁﬁﬁKﬂﬁ¥%mj/Wmh
Hly (2 Fig. 71 -r*iaLJ%bL =3 AL
IR — T kT S T Ol TI:
aitfmﬁcm#ﬁMCﬁé:t#bﬁ%c@
WCCHDEILEIORIIL, 2 r— L2 g
AMZLNAZEEAY— NI GHNTETLE
m%ﬁﬁﬁﬁrﬁ%w:&fﬁ%ng:miﬁ
Jf—s”i%ﬂa)ﬂ{m.m BRI CHCO b B i
COp 2% - il BmA b T2 Mo 24—t
%mﬁtétm,%émuz&—wmgﬂmcm
E o TR F 22 r—=n2T 5258 X



7 r 34 FPRATF L AMOREERC BITT C, Cr, Si, Ti, Al 4B 441

Vol. 8 No. 4
_ L ]
10 - /
rop0°c -9
B ."'--. f./
"-_..——’
=
% a
L
e, 950°C /:
E 10 PN yﬂ%
B R -
= 0TS
18°

! ! 1 !
G 20 40 60 80 100 120 140 160
C content {ppm)

Fig. 7 Effect of C on parabolic rate constant K
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w?=K-1, where w is weight change (mg/cm?)
and t is oxidizing time(h)
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Fig. 13 Effect of Al on weight change of 11%Cr

steels by cyclic heating in air at 400°C

ta; Falling off of 0x1de film during cooling

ib) Scanning electron micrograph of the same
specimen as {a)

Photo. 3 Surface appearance of R430LT 5 in Fig. 6 oxidized in air at 1000°C for 1h
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Fig. 14 Effect of Si on formability of Ti-bearing
or Ti-free 11%Cr steels (1.2mm thick)
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Tahle 1 Chemical compositions of trial products, RIVER LITE 4095R

(wt %) o
Specimen No. C Si Mn Cr Ti
1 0.01 1.50 0.57 11.74 0.25
2 0.01 2.07 0.37 10.72 0.21

Table 2 Mechanical properties and formability of trial products, RIVER LITE 409SR with thickness

of L.2Zmm
Specimen ) P5 TS El n T H, Er %CV Bulge
Direction * 7 2y . o o 0 100 ¢
No. {kg/mm" | (kg/mm (%) 5~15% 15% lkg (mm) {mm) {mm}
L 30 49 35 0.24 1.02
1 D 32 51 34 0.22 0.96 153 10.4 46.7 34.7
T 31 50 35 0.23 1.61
L 35 53 35 0.23 1.19
2 D 37 56 31 0.21 0.94 164 10.4 47.1 34.3
T 36 54 35 0.21 1.80 L
+ L . Longitudinal
D : Diagonal
T ' Transverse
Table 3 Results of bending and Erichsen tests for TIG weldments
Bendability i *
Cembination - - Er Z‘atm
Bending axis # Bead Bending axis LBead (%)
R 409SR1+R 4095R1 r=0t, Good r=0¢, Good 97
R 409SR2+ R 4095R2 n " 95
R 430LT+ R 430LT " " 66
SUS 430+ SUS 430 r=1, 45° . 17

+ Er value for weldment/Er value for sheet

HEFLNAE, LL 11%Cr MTIiEH 2 A, DR EEZ LB, TOREHI DV TTREMNE
AISI type 409 £8{&C & L, Si #@H Ml 27w PoilEd ~ 35N 5 = & L el
R 409 SR [2R 430LT & [ % izt £ mL, L7z

MIfE L BT v 50 TAEREICHL TIZRH

# £ X B
10 AR AFrvaAdEM- T, 2 (1974) 1, 18
2) e Podk, M, M, AN NEmaE®, 7 (1975) 1, 2
3} ACF RS, 21 (1972) 10, 7
4) W.E.Boggs : J.Electrochem. Sac., 118 (1971) 6, 906
§) el Byl AL AR, %S, 62 (1976) 1, 108
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