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On Line Measurement and Analysis of Cross Flying Behavior in Twin Wire Arc Spray

LI Zhan-ming ZHU You-li YE Xiong-lin DU Xiao-kun
(Faculty of Remanufacture Engineering, Academy of Armored Forces Engineering, Beijing 100072, China)

Abstract: Using two consumable wires of different melting point as anode and cathode in high velocity arc spraying process,
the ‘cross flying’ behavior of particles from the twin wires was demonstrated directly by on line measurement and analysis of
particles average temperature distribution by a Spray Watch-2i thermal spray monitoring device. The distribution of oxides
and materials from the twin wires in the spray deposit was measured quantitatively by energy dispersive spectrum analysis.
The results showed that, across the deposit, the flattened particles from the anode and cathode distributed unsymmetrically
around the spray jet center. In the investigated spray distance, the content of various composition (including oxides) varied
insignificantly with spray distance. In the electric arc spray coating the oxide content was about 10 %.
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Fig.1 Schematic of the arc spraying experimental setup
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Fig.2 Scheme of particle temperature distribution along the diameter of spray jet (Cu: anode, 3Crl3:cathode, measuring

distance: a: 100mm, b: 150mm, c¢: 250mm)
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Fig.3 Scheme of particle temperature distribution along the diameter of spray jet (Cu: cathode. 3Crl3: anode, measuring

distance: a: 200mm, b: 250mm, c: 300mm)
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Fig. 4 SEM micrographs for fig 1 at points: left (x=—17mm) , mid. (x=0mm) , right (x=17mm)on the cross section of

deposit mound (spraying distance: 200mm)
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Fig.5 Mass fraction of microstructures of deposit

mound sprayed at the distance of 200 mm
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mound sprayed at the distance of 300 mm
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