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Abstract

Ferritic stainless steels of the 400 series have been available for automotive exhaust system, heat
exchanger, radiater etc. in various industrial because heat resistance, corrosion resistance and strength are
excellent. Especially, automotive exhaust system is required good heat resistance because typical
temperature of exhaust system exposed during operation of engine is reach up to 800°C. However, research
for effect of high temperature in ferritic stainless steels is not enough. In this study, high temperature
tensile properties of lap weld of ferritic stainless steels(STS 429) were investigated. In accordance with
heat input, lap welds had been produced and were evaluated at high temperature(800°C) to compare high
temperature tensile properties. In addition, room temperature tensile tests were carried out for non-aging
and aging specimens. As a result of R.T tensile test, non-aging specimens were fractured in base metal
except for low heat input specimen and aging specimens were fractured in weld metal. Also high
temperature tensile test were carried out by aging specimen. After high temperature tensile test, fracture of
aged specimen was occurred in base metal except for low heat input specimen. Fracture surface of low
heat input specimen in weld metal was confirmed as brittle fracture with observation using scanning
electron microscope(SEM). Significant decrease in ultimate tensile strength (between 82 and 85%) was
observed for aged ferritic stainless steels(STS 429) when tested at high temperature.

Key Words : High temperature tensile characterisitics, Ferritic stainless steels, STS 429, Automotive
exhaust manifold, Heat resistance, Grain growth
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Table 2 Welding conditions in GMAW

Shield gas flow (I/min) 17
*CTWD(mm) 13
Toach angle(®) 55

*CTWD(Contact tip to workpiece distance)

Table 3 Heat input conditions of lap weld

2 /é!?j '5'3“?:',‘ *Arc efficiency : 70%
51 A]——‘E’- XH = Heat input Current Voltage \Zils;gg
. S = (J/cm) (A) V) (Crn/min)
o e L R I e e e .
e .
MU EZE runner AZZ 7P Bol ARHI Y&
Low 1100 92 17
STS 429(t=2mm) &A%} STS 430LNb (@=1.2)
Table 1 Chemical compositions of base metal and filler wire (wt%)
C Si Mn P S Cr Ni Mo Nb
Base metal STS 429 0.007 1.02 0.27 0.02 0.001 15.0 0.13 0.01 0.33
Filler wire STS 430LNb 0.01 0.50 0.50 0.013 0.003 18.5 - - 0.45
KERARE - A 520648 F5%, 20084 10H 493
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Fig. 1 Schematic illustrations of specimens used
in room temperature and high temperature
tensile tests
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Fig. 2 Aging conditions for 800°C, 30hr
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Fig. 3 Schematic illustrations of heat temperature
tensile test
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Fig. 4 Variation of strength in accordance with
tensile test condition (a) Y.8 (b) U.T.8

Table 5 Strength and fracture position in accordance

with tensile test condition

Fig. 6& X-ray diffraction®

Specimen No. Y.S UT.S Fracture
(Heat input) (Mpa) | (MPa) position
No.1 (High) 327 481 Base metal
No.2 {Middie) 300 462 Base metal
No.3 (Low) 305 424 Weld metal
No.4 (High) 292 366 Weld metal
No.5 (Middle) 294 405 Weld metal
No.6 (Low) 282 419 Weld metal
No.7 (High) 75 87 Weld metal
No.8 (Middle) 67 77 Weld metal
No.9 {Low} 57 76 Weld metal
F4zdd S EAdsA
33 HM2atel MED AYE =diEt

ol gl HPA ¥

Kebvat: - ALt $26% B9, 20084 10A

Table 6 Cross section of weld metal according to
heat input

KS B ISO

Heat input 2% | A
(Specimen No.) (L) D)
High(l, 4. 7) 2.58 1.86
Middle(2, 5. 8) 2.18 1.54
Low(3, 6, 9) 1.46 1.03

Fig. 5 Fracture surface microstructure for low
heat input specimens (a) No. 3. (b) No.
6, (¢) No. 9
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Fig. 6 XRD patterns of HAZ for tensile test
condition

(a) Base metal (b) HAZ of No. 1

(d) HAZ of No. 7
Fig. 7 Grain size of HAZ for specimen No. 1,
4, T and base metal

(c) HAZ of No. 4
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