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Abstract

Ferritic stainless steel is recently used in high temperature structures because of its good properties
of thermal fatigue resistance, corrosion resistance, and low price. Tensile and low-cycle fatigue (LCF)
tests on 429EM stainless steel used in exhaust manifold were performed at several temperatures from
room temperature to 800°C. Elastic Modulus, yield strength, and ultimate tensile strength monotonically
decreased when temperature increased. Cyclic hardening occurred considerably during the most part of
the fatigue life. Dynamic strain aging was observed in 200~500°C, which affects the cyclic hardening
behavior. Among the fatigue parameters such as plastic strain amplitude, stress amplitude, and plastic
strain energy density (PSED), PSED was a proper fatigue parameter since it maintained at a constant
value during LCF deformation even though cyclic hardening occurs considerably. A phenomenological
life prediction model using PSED was proposed considering the influence of temperature on fatigue

life.
LM E
A&d 71& WEE 2u|gel AxRle 1R S,
u&s, dFst 3ol dojuA HUT, B2 TE
2 A 227 S Ik wekA we &
oA WoluA ok Thol AAUA HAL,
olZ qste] nZ F2EL Al #E A7t
AR, 39, d=HAed AT
E-mail : sblee@kaist.ac.kr
TEL : (042)869-3029
* 39 @asteled AT

** Hr)2% 3} Vehicle Development & Analysis Team

nAo g

LT

fFEtet 12 AgES o Al2<El9] &
g3 Ao 23] 2 & WaE A4 Pt o] B
AolA Aase dz A% WYy ¢S A5

5]01 tﬂéﬂo] tll/%h:s_r;]_ j_E—]Eﬂ /\])\Eﬂo ’)‘:5‘—]01
Qopz o A WP JAHY HFS U

Aty wepr] Alx"e] L7t FolAY Yolrl=
do] wtEsH wkHE FFE b Ha FH ekt
TR o] B, AFs A= dhEo of ‘371]
Ak olgjd By HAFL Anels ofv] B I
TZE T8 & Aoz ¥ Qv
Hoole e 2ot ] Z(creep)ol e AYY
Aol 73 =%hd(superalloy)©] JHRFE| a1 AlghE] aL
At et ol 2gEF-e ulg- atztol 7] wE
o, tigoz g FREAAE 7HHol

lo

¢

=

o
uny



428 oJFR - &AL - FAF - ABF - ojEE
Table 1 The chemical composition of 429EM stainless steel (wt%)

C Si Mn P S Ni

Mo Al Ti Nb Cu N

0.021  1.00 0.029 0019 0.001 0.15

007 0.08 015 034 045 0002
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Table 3  The values of critical PSED
Temp. RT 200C 400T 600TC
wo (G] /m’) 5577 7.774 5.176 3.608
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