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Abstract

This paper reports mild steel(SPHC) and stainless steel(STS304) sheets commonly used for railroad cars
or commercial vehicles such as in the automobile and shipbuilding industries. The sheets are used in these
applications, which are mainly fabricated using the shielded metal arc welding(SMAW) of dissimilar
materials. It also reports an interesting application of Laser Induced Breakdown Spectroscopy(LIBS) in
order to determine the elemental composition diffusion of SPHC and STS304. Arc blow produced by
magnetic force during the electric arc welding prevents the formation from a sound weldment. In
particular, the mechanical properties of the joint are influenced by not only by geometrical and mechanical
factors but also the welding conditions for the arc welded joint. Therefore, the mechanical properties and
performance are evaluated by performing a physicochemical component analysis. And they increase in
accordance with content of elements and microstructure in mild steel. As results, appropriate range for
magnetic fields could be achieved. Therefore, the effect of magnetic force in a butt weld of mild steel
plates was investigated by comparing to the measured data.
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Table 1 Chemical composition of materials (wt. %)

C

Si

Mn

P

S

Ni

Cr

Mo | Fe

SPHC

0.25

0.34

0.58

0.03

0.02

0.01

0.01

0.02

STS304

0.06

0.53

1.3

0.03

0.01

8.8

18.6

Bal

E 4316

0.07

0.46

0.97

0.017

0.009
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Table 2 Wavelength of elements(nm)

Element Wavelength (nm)

Fe 406.4

Ni 341.4

Cr 384.9

Cu 266.8

Co 324.7
Mn 421.8

C 247.8

o} ARgE o]F Azl Pad 93-S 200 ~ 600 nm
g HEHA
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2pol 7} whABlQITE, o]& #1 o Wl #2 7} kol
sy wj 8ol Aoz FHHEC LI &54 FEoA
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EE #4 = STS304 o dggolnt. oF 4 F7te] 5}
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Fig. 4 LIBS spectrum of various SPHC elements
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Fig. 5 LIBS spectrum of various STS304 elements
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Fig. 12 Microstructure of cross—section (STS304 +
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Fig. 13 Microstructure of cross-section (SPHC +
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