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As titanium generally combines with oxygen at high temperatures to form a brittle
region, the performance of a purging device for shielding welds in titanium welding
is an important factor. Therefore, this study is focused on investigating the
performance of a purging device. The nozzle length is changed using CFD
(Computational Fluid Dynamics) to confirm the shielding performance of the
purging device, and the shielding performance is predicted by the volume fraction of
the shielding gas at laser beam focus. Next, the quality of the primary welding
workpiece is checked. In addition, a hardness test and a tensile test are conducted to
confirm the change in mechanical properties according to the nozzle length. A
comparison of the calculated and measured results confirmed that a good weld can
be obtained when the laser beam focus is more than 67% shielded in the lap-joint
welding of a titanium thin plate.
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Fig. 1 Schematic of the purzing device
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Fig. 2 Numerical grid of shielding gas system

Table 1 Test case parameter for CFD analysis

Shielding gas (L/min) Nozzle length
Case No.

Top Bottom (mm)
Case 1 160
Case 2 135

—_— 30 10 Y

Case 3 110
Case 4 95
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Fig. 3 Schematic diagram for boundary condition
Table 2 Boundary conditions of initial analysis
Analysis setting
Fluid type Argon
Gravity m/s> 9.81
Boundary Top inlet , 30
. ; L/mn ———
conditions Bottom inlet 10
Outlet Pa 0
Wall No-slip
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Table 4 Results of disk laser welding for bead surface

g/ (I:\?se Inspection of bead surface Color of bead
Top Silver white
Case 1
fodd L LD L L P L L]
Back Silver white
(b) 135 mm
Top Gold
Case 2
Back Silver white
Dark
Top ar
7T D D N N N N N N ) AR N N N N N N N N N A grey
Case 3
(¢) 110 mm (b) 95 mm Back Silver white
Fig. 6 Volume fraction contour by different nozzle distance
Top White
Table 3 Results of CFD analysis output for maximum volume
fraction Case 4
- - Back Silver white
Case No. Maximum volume fraction (%)
Case 1 99
o 2 P mm3 1 99%9] A7} o] FoiA 1 FAG 2eIA §HL 2
Case 3 37 A AT SN 7L A2 BAYHA ohE o o
Case 4 35 cailnd

|\ Sosent

Argon volume fraction (%)
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Fig. 7 Results of maximum volume fraction on test piece
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