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HIGH TEMPERATURE DEFORMATION BEHAVIOR OF
AUSTENITIC STAINLESS STEELS FOR EXHAUST
MANIFOLD

K. D. Lee, T. K. Ha, H. T. Jeong

Abstract

Domestic automobile industries have been focusing their effort on development of exhaust manifolds using high
temperature stainless steel. Exhaust manifolds fabricated with stainless steels can be categorized into tubular and cast
ones. The former is usually manufactured by forming and welding process and the latter by vacuum casting process. In

the present study, high temperature mechanical properties of 5 austenitic stainless steels, one was sand cast and the others

vacuum cast, were investigated by performing a series of high temperature tensile tests and high temperature low cycle

fatigue tests.

Key Words : Exhaust manifold, cast stainless exhaust manifold, low cycle fatigue properties, high temperature tensile

properties.

1. M &

HZ AFaA AN dA w7ins 74
2 WT 2FIE ool di-g3ly] fsiA AR
BANZ, dF AAA Fo AWAS sled
o A3 ARTEE 9 FuziA] @ us)
FAE ZleAgd FHsn Qo EF0 43
AlZHE @&37) 98 E F9RXE 5T &
AR Zh7tolo) Fi ¥]7]th7) F(exhaust manifold)
o FF Zao 9% d8FL HAd s g
thoa A3 wrirlge e FAE o 45E
A Hol & WE 540 53 Ado] 275
o, d8%F HAisd W& HIFsx 7 o|F9
oF gt}

E3] 900C olde ¥2 wry] 20 =247

1. Z3ude 34455839
# 758 2445 F 89, E-mail:tkha@kangnung.ac.kr

fEof AAe BEEFEAo] FA83d TAZR UFH
I Aok mEtA] U AFA fAdAE e
EAdo] £ WE 2HJIA2FE o83 87
71 #E AEEtua ="Hitn vk 2H g A%
< o] &g Wit |#E AF/E4RT F-3(tubular)
7|33 5y JAF Fx Fo 94 F2 24
Qg A (cast stainless steel) vjZ]c}l7|#o2 FEH
ot B dFAE BFY JAFFERE BEAF
2HUOlEA 222G 1 T3 AEFEH
2HUOolEA LHRE 2 4 F F F
ZREHY n2UAFH 1 2AFI|HR
st wj7itirl#@e] Az B4 1
€ gr3stazt a3

- 314 -



Table. 1 Austenitic stainlees steel of compos

A Y
C Si Mn P S Ni Cr Nb W N
TR
Al 1 20 0
Al 2 25 0
0.8 1.2 0 0.2 2.5 0.05

A2 1 0.5 20 24 1.8

A2 2 20 35

HA3 1.5 15 004 | 0.15 12 1.7 0 0
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Fig. 1 Tensile or Fatige test specimen
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Fig2. Result of tensile test (a) Yield Stress (b) UTS
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Fig. 3 SEM fractographs of (a) Al _1,(b) Al 2,
(c) A2_1, (d) A2 2, (e) HA3 alloys showing ductile
dimples.
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Fig. 4 Stable hysteresis loops HA3 800T for
determining the cycle true stress-strain



Table. 2 Cyclic stress-strain properties of A1_1~A2 2,
HA3

o K N’
Al 1 537.9 0.160
Al 2 584.6 0.166
A2 1 800°C C 1104.8 0.266
A2 2 854.5 0.207
HA3 535.5 0.086
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Fig. 5 Total true strain amplitude vs 2N; — A1_1 -
800T

Table. 3 Cyclic stress-strain properties of A1_1~A2_2,
HA3

2% oy b £¢ c
Al 1 5456 ~0.147 0.293 -0.760
Al 2 457.1 -0.117 0.039 -0.452

A2 1 | 800 | 745.0 -0.017 0.534 -0.848

A2 2 453.3 -0.066 0.376 -0.918

HA3 211.0 -0.065 0.118 -0.507
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Fig. 6 Result of Fatigue test

ag 6o 5 FHY 78 F=ol W 800C
Al roA HErge WatE =435 gt

0.3%- A2 1>A2 2>HA3>Al_1>Al 2 &0
o, 04%-Al_1>HA3>Al 2> A2 2>A2 1 £4j0]
5,0.5%-A2 2> Al _1>A2 1>HA3>Al 2 =42
2 Fio] At

4. 4 E

F7] A2,Rs AXAE Sk W A7k
3 Aoz doEy IAF ol Hits
A0E B Fof Fr}
«‘UJEOM kztol
5| AF7] J2 e AL &
orgl g}, wabA HA3 et
Ni #FS ‘;%%—‘—:- Waoz ol ghafdol Bed

1t]
kJ
et
rok

[1] W. Ranmberg, W. R. Osgood, Determination of
stress-strain curves by three parameters. Technical
note no. 503, National Advisory Committee on
Acronautics (NACA), (1941)

[2] O. H. Basquin, Proc. ASTM, vol.10, p.625(1910)

[3] S. S. Manson, NASA, TN, 1993 (1954)

[4] L. F. Coffin, Trans. ASMD, vol. 76,931(1954)

- 317 -



