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Evaluation of Characteristic for S5400 and STS304 steel by Weld Thermal

Cycle Simulation
- 1st Report: on the Mechanical Properties and Microstructure
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ABSTRACT: The welding methods have been applied to the most structural products used in the automobile, ship construction, and
construction. The structure steel must have sufficient strength of structure; however, the mechanical properties of the welded part changes when
it is welded. Therefore, the stability or life of the structure may be affected by the changed mechanical properties. The mechanical properties of
the welded part must be examined in order to ensure the safety of structure. In this research, the SS400 steel and the STS304 steel were used
to estimate the mechanical properties of the HAZ by weld thermal cycle simulation. In this study, the materials were used to examine the weld
thermal cycle simulation characteristic, under two conditions: the drawing with diameter of @10 and the residual stress removal treatment. To
examine the mechanical properties by the weld thermal cycle simulation, the tensile test was carried out in room temperature. The crosshead

speed was 1gg/min.
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Table 1 Chemical composition of specimens (wt%)

Material C Mn Si P
S5400 0.148 0458 0.213 0.012
STS304 0.04 1.16 0.57 0.02

S Cr Ni Mo Fe
0.018 - - - Bal.
0.007 20.32 8.44 0.15 Bal.

Table 2 Mechanical properties of specimens

Yield strength Tensile Strength  Elongation
Oy, kef/mn) (0w kef/mr) (%)

=2498 =17

Material

S5400
(913)
S5400
(910,
drawing)
STS304
(913)
STS304
(910,
drawing)

140.79~52

67.92 72.65 7.71

=20.09 =53 =40

68.48 7911 35.68
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(a) Weld thermal cycle simulation specimen
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(b) Tensile specimen

Fig. 1 Shapes and dimensions of specimens (unit : mm)
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(b) After heat treatment

Fig. 4 The optical micrographs of SS400 steel according to the
weld thermal cycle simulation temperature (parallel to
drawing direction, x500)
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Fig. 5 The optical micrographs of STS304 steel according to the
weld thermal cycle simulation temperature (parallel to
drawing direction, x500)
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Fig. 6 Thermal stress distribution of S5400 and STS3(4 steel according to the weld thermal cycle simulation temperature
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