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Effect of Thermal Energy of In-Flight Particles on Impacting Behavior for NiTiZrSiSn
Bulk Metallic Glass during Kinetic Spraying
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Abstract

Mechanical and thermomechanical properties of the bulk metallic glass (BMG) are so unique that the
deformation behavior is largely dependent on the temperature and the strain rate. Impacting behavior of
NiTiZrSiSn bulk metallic glass powder during kinetic spraying was investigated in this study. Considering
the impact behavior of the BMG, the kinetic spraying system was modified and attached the powder
preheating system to make the transition from the inhomogeneous deformation to the homogeneous
deformation of impacting BMG particle easy. BMG splat formation is considered from the viewpoint of
the adiabatic shear instability. It is suggested that the impact behavior of bulk metallic glass particle is
determined by the competition between fracture and deformation. The bonding of the impacting NiTiZrSiSn
bulk amorphous particle was primarily caused by the temperature-dependent deformation and fracture (local
liquid formation) behavior.
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Fig. 2 Layout of modified kinetic spraying system
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Fig. 3 Characteristics of a bulk amorphous feedstock
Table 1 The parameters of kinetic spraying experiments
Process gas | Process gas Powder preheating . .
Gas type Fixed variables

pressure temp. temp.
RT (under Tg)

- Feeding rate : 4.5 g/min

Helium 29 bar 550C 450C (under Tg) - Spraying distance : 30 mm
-G d : 300

550C (Tg~Tx) Hi spee mm/sec
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