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Abstract: 

A novel direct current non-transferred arc plasma torch that can generate long, 

silent and stable laminar plasma jet in air is applied to thermal spraying process in this 

article. Such long laminar plasma jet, making a low level of noise (<80 dB) in air, 

features a jet length over 350 mm, and presents regular variation in length with the 

increase of output power and gas flow rate. Microstructures and properties of YSZ 

coatings obtained under spraying distances ranging from 130 mm to 300 mm are 

discussed in the following. The results show different intervals of vertical cracks 

across the transverse sections of the coatings and orderly distributed 

island-protrusions on the top surface of the coatings. A mass of vapor deposited 

structures can be found in the samples, that means the refractory 8YSZ powders can 

be melted sufficiently when flowing in long laminar plasma jet, even up to the boiling 

point, although the stable output power of the laminar plasma torch is only 25-26 kW 

during the spraying process. This may provide extensive options for different plasma 

spraying applications and improve the controllability of plasma spraying technology. 
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