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Abstract Left ventricular assist device (LVAD) is a successful and useful treatment method for end-stage heart
1

failure. An important part-hydrodynamically suspended impeller exposed to corrosive conditions, is required to be
welding speed of 360 mm * min

sealed hermetically into micro packages. Laser beam welded Ti6Al4V alloy is adopted in anti-corrosion micro packages
OCIS codes
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for the LVAD impeller. Thin and narrow welds are required for such medical equipments. Pulsed Nd: YAG welding is

successfully adopted as sealing method for the impeller. The experimental results show that peak power of 414 W,
Key words
140.3390; 140.3580; 160.3900

, and overlap of 70% are the final selection of the main laser welding process
mechanical properties. Porosity, inclusions, cracks and other defects are not found.

parameters. Welded joints along the direction of welding line are uniform and stable, the welding line is good, and
the heat-affected zone is narrow. There is little difference between welded joints and base metal in terms of

laser optics; welding; left ventricular assist device; pulsed Nd: YAG laser welding; Ti6Al4V
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Fig. 1 Hydrodynamic suspended impeller of left ventricular assist device
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Table 1 Chemical constituents of Ti6Al4V (mass fraction, %)

Ti Al \Y% C Fe O N H Y

Bal. 6.5 4.0 0.006 0.17 0.156 0.007  0.0005  <<0.005
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Table 2 Parameters employed for pulsed Nd: YAG laser welding

Power Pulse width Peak power Welding speed Overlap Frequency Spot diameter
/] /ms /W /(mm * min ') /% /Hz /pm

2.9 414 360 70 20 300
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Fig. 3 SEM image of parent material as-received Ti6Al4V
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Table 3 Element distribution in parent material as-received Ti6 Al4V

Position Element Content (mass fraction) /%

Overall view Al 5.57
Ti 91.05

A% 3.38

Dark area Al 6.09
Ti 91. 14

\% 2.77

Light area Al 3.34
Ti 84. 62

\ 12.04
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Fig. 4 Microstructure of Nd: YAG welded Ti6Al4V. a: FZ; b: HAZ; c: boundary of HAZ/PM
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Fig. 5 3D profiled image of welded joint in pulsed Nd: YAG laser welding. Top is upper surface, bottom is lower surface
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Fig. 6 Section of cross section after tensile and compression test
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Fig. 7 Tensile curves of welding line in pulsed Nd: YAG laser welding
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Table 4 Comparison between welding line in pulsed Nd: YAG laser welding and base metal in terms of mechanical properties

Young’s modulus/ Tensile stress at yield (0.2%)/  Tensile stress at maximum load/
Weld Type
GPa MPa MPa
Weld 113.0£1.5 963.3421.7 989.4434.6
Base metal 111.0%3.1 978.2+15.3 1054+4.3
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