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Abstract

This work was attempted to join SCP sheet and STS304 sheet by using
Nd:YAG laser beam. SCP sheet has good formability and low cost, while STS304
has excellent corrosion resistance and mechanical properties in high temp. In this
experiment, butt joint type was used to develop the tailored blank welding for
dissimilar steel. Sheets which have different thermal properties.

Computer simulation was conducted to obtain the off-set position for efficient
welding by considering laser power, scanning speed, focal length and basic
properties. The result showed that the optimum thermal distribution was
obtained when the laser beam was irradiated at 0.05 ~ 0.1 mm off-set toward
the SCP sheet side.
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The experiment was conducted based on the result of computer simulation to
show the same optimum conditions. Optimum conditions were 3KW in laser
beam power, 6m/min in scanning speed, -0.5mm in focal position, 0.lmm off-set
toward SCP. Microhardness test, tensile test, bulge test, optical microscopy, EDS,
and XRD were performed to observe the microstructure around fusion zone and
to evaluate the mechanical properties of optimum conditions.

The weld zone had high microhardness values by the formation of the
martensitic structure. Tensile test measured the strength of welded region by
vertical to strain direction and the elongation of welded region by parallel to
strain direction.

Bulge test showed 52% formability of the original materials. Bead shape,
grain size, and martensitic structure were observed by the optical microscopy in
the weld zone. Detailed results of EDS, XRD confirmed that the welded region
was connected of martensitic structure.
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Table 1. Chemical composition of the
specimens (wtx)

C|Si|Mn| P | S |Ni|Cr|Cu]Mo

SCP  {<0.00110.00410.05710.012]0.012}0.023]0.02010.014]0.019

STS304 | 0.059 {0.600]1.208]0.035]0.0048.025}18. 02}0. 301 0. 202

Table 2. The Properties of SCP and

STS304
SCP |STS304
Lattice B.C.C | F.C.C
Density (g/cm’) 7.87 8

Melting Point{(T) 1533 1430

Specific Heat (J/gT) 481 500
Thermal Conductivity (W/mK) { 51.9 21.5

Electric Resistivity ([ Qcm)| 14.2 72
Tensile Strength at R.T(MPa) 330 579.2

Table 3. Specification of Nd:YAG laser

Nd:YAG laser

Maker TRUMPF HL3006D
Max Power 3KW(CW)
Spot Size 0.65mm
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@4} (mm)
! Gauge length 50, W @ Width 12.5,
: Radius of fillet 50, L : Over-all length 200,
: Length of reduced section 100,
: Width of grip section 20
Fig. 3 Geometries and dimension of
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Off-set(+0.1)
Fig. 5 Shapes of bead

Table 4 Optimum condition

Factor Optimum condition
Laser power 3KW
Welding speed 6 m/min
Focus position -0.5 mm
Gas No

Off-set 0.1mm (to SCP)
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Table 5 Result of tensile test

Stress at | Stress at |% strain at A
) Elongati
offset Yield |Max. Load| Max. Load
on(%)
(Mpa) (Mpa) (%)

SCP 167.511 307.650 45.330 50.65
STS304 306.031 728.850 92.080 55.8
Vertical 187.377 309.800 22513 272
Parallel 281.870 535.800 78.280 447

Table 6 Result of bulge test
Dome Height (mm) Average
SCP 43.60 43.96 44.04 43.87
STS304 46.08 46.90 46.28 46.42
Welding 23.90 21.88 23.00 22.93
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Fig. 9 The XRD profile of laser Welding
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