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Development of Heat-resistant Stainless Steel NSSC® 429NF for Automotive Exhaust Systems
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Abstract

In this study, a Nb-free heat-resistant ferritic stainless steel NSSC 429NF (14%Cr-1.2%Cu-Ti-
LowC,N) was developed for the purpose of alloy saving of the heat-resistant ferritic stainless steel
used in automotive exhaust parts. The newly developed steel showed an enhanced thermal fatigue
property in the automotive exhaust system due to the dynamic precipitation hardening of Cu particles.
Furthermore, it exhibited an excellent oxidation resistance due to the enhanced stability of the ferritic
phase, which was achieved by adjusting the chemical composition. The newly developed steel showed
superior heat-resistant properties and can be used as a substitute for the conventional heat-resistant
ferritic stainless steel, namely: SUS429 (14%Cr-0.4%Nb-LowC,N).
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The mole fraction of &-Cu in the 14%Cr-0.1%Ti-Cu steel
at 700°C and 800°C, which is calculated by using Ther-

mo-Calc.
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TEM micrographs of the 1.2%Cu steel after (a) 1000 and
(b) 2600 cycles during thermal fatigue testing in tempera-
tures ranging from 200°C to 700°C, with 50% restriction

ratio and (c) aging carried out at 700°C for 87 h
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The effect of Cu content on 0.2% proof stress at 800°C of
the 14%Cr-Ti-LowC,N steels

(a) Cu and Ni-free steel

1200 1200
;)\1100 Austeni’A Ferritic 331100 Austenitic
: phase phase ‘; phase
£ 1000 £ 1000
® i ®
5900~ 5 900
£ £
& 800 S 800 a—

700 700
“0 2 4 6 8101214161820 A
Cr content (mass%)

(b) 1%Cu added steel

02 46 8101214161820
Cr content (mass%)

IS, 29%Cu i), Ni % 0.5, LO%WINL 728 (LIF
0.59%Ni AN INEH, 19%Ni @) 2 vy, BRI 950C,
PRFEFFERT 200h DR GESTIRILEAER 2 1T o 720 BB 0T
a4 ) ORI RO ERZAZ BRI E & L TR L 720
4ICTRLBEEICRIZT CuBI NI DOFEELIRT,
Cu, Ni N & 1%Cu RSO EIIHMETH D
EHBALL T 525, 2%Cu i Clam b= 252
FALTBYEREEBILAE L Tnd, 72, 0.5%Ni dl
il & OY 19N A & EER L L CBH, NildCu kD
THERALER T SELEEPKEV, 7294 8 F—A
T A NEREZEENZ T Cu & NiRIMOEEIZDOWT
Thermo-Calc. TEIE L 724 R EZE 5 1278 F o Cu BLU NI
TIMZE DA —AT7F A MEEZTEET % CrigE s L OnE
DAL o TBY, ZOEBIL Cu L) NiDFITK
v, FHEOIE, BEHEELE F 72 In-situ B X AR AT
B (XRD) ITICE D, 7254 PRAT > L AHO R
WAL D FEE A B = X 2 % FENIIHRET L 720, 2 OfE R,
Cr,0, TERUIE Cr RZAA: U725 A — 27 )1 Ml
BB LOHREL, ZOMEPTTFe OELEMILZA LT
FEEALDHET LI EEFHELNICL TS, 2F ), Cu

250

014%Cr steel
A14%Cr steels added Cu
10 14%Cr steels added Ni

Open : Normal oxidation
Solid : Breakaway oxidation

200

150 |
IA- )
:’-— L

1 1
| Ni addition Cu addition

100

1
1
1

Mass gain (mg=cm™2)

Cu or Ni content (mass%)

14%Cr $8 950°C, 200h DERIEEER(C & (7 D ER1E
EEIZRIZT Cubs LU N OFE

The effect of Cu or Ni content on the mass gain of the
14%Cr steels, which are oxidized in air at 950°C for 200 h
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(c) 1%Ni added steel

1200

Ferritic ;G 1100 AUSte”itiC\ Ferritic
phase ‘; phase phase

£ 1000 '

®

5 900 \J

£

|£ 800 \,\‘» A/

700
“0 2 4 6 81012141618 20
Cr content (mass%)

5 Cu, Ni RN (a), 1%Cu ZNEA (b) & LUV 1%Ni AwINEHE (c) DETEIRRER
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. Average
stress strength  elongation
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(MPa) (MPa) (%)
Developed steel 326 447 34 1.3
SUS429 300 470 35 1.1
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