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Study on laser welding process of titanium alloy

and stainless steel dissimilar materials

WANG Yuling, ZHANG Xiangyu, HU Xiaohong
(School of Mechanical Engineering, Qingdao Technological University, Qingdao 266000, China)

Abstract: In order to explore the welding particularity of titanium alloy and stainless steel dissimilar metal and improve

their welding performance, a new welding method of filling layer brass between titanium alloy and stainless steel was adopted.

ANSYS finite element analysis software was applied. After theoretical analysis and experimental verification, it was concluded

that the reasonable thickness of filling layer brass should be about 0. Smm ~0. 7mm. And based on simulation results, titanium

steel dissimilar metal welding with the filling brass layer of thickness 0. Smm ~ 0. 7mm was used in welding experiment.

Hardness, tensile test and scanning electron microscope (SEM) observation were carried out on the welded specimens. The

results show that, when the thickness of the filler layer brass is 0. 6mm, laser welding samples of Ti alloy and stainless steel has

good weld morphology and mechanical properties.
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Fig.1 ~ANSYS simulation model
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Fig.2 Establishment of contact
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Fig. 4 The cooling stage without filling layer
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Fig.5 The heating stage with copper layer
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Fig. 6 The cooling stage with copper layer
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Fig.7 Thermal cycle curve without the filling layer

a—stainless steel b—titanium alloy
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Fig. 8 Thermal cycle curve with copper and the filling layer

a—stainless steel b—titanium alloy
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Both sides of temperature field distribution with copper layer of titanium alloy and stainless steel /°C

copper layer

Omm 0.2mm 0.3mm 0.4mm 0.5mm 0.6mm 0.7mm 0.8mm 0.9mm
stainless steel side(4mm) 187 177 176 175 174 171 174 171 169
stainless steel side(3mm) 239 224 222 220 217 213 215 212 208
stainless steel side(2mm) 511 501 489 471 447 418 458 414 362
stainless steel side( 1mm) 1807 1746 1691 1625 1550 1466 1407 1366 1282
stainless steel side(Omm) 2916 2876 2818 2749 2681 2618 2581 2548 2534
titanium alloy side(Omm) 2933 2930 2929 2927 2923 2916 290 2878 2851
titanium alloy side( 1mm) 2184 2101 2030 1956 1881 1805 1729 1654 1579
titanium alloy side(2mm) 712 591 559 529 502 478 456 435 416
titanium alloy side(3mm) 278 251 246 241 237 232 229 226 222
titanium alloy side(4mm) 203 187 185 183 181 179 179 176 174
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Fig.9 Welding specimen with the copper layer
a—0mm b—0.5mm c¢—0.6mm d—0.7mm
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Table 2 Microhardness of welding sample with copper layer
microhardness/HV
stainless steel side stainless steel side stainless steel side titanium alloy side titanium alloy side
(0.3mm) (0.15mm) (Omm) (0.15mm) (0.3mm)
copper layer(0. 5mm) 339.5 249.3 216.8 238.7 326.4
copper layer(0. 6mm) 321.6 241.5 210.6 239.5 305.6
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Fig. 10  Tensile stress-strain curve experiment
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Fig. 11 Electron microscope scan of welding sample morphology with 0. Smm
brass

a—morphology of 50 times  b—morphology of 1000 times

Fig. 12 Electron microscope scan of welding sample morphology with 0. 6mm

brass

a—morphology of 50 times b—morphology of 1000 times
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