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The Hardfacing Technology by PTA Overlaying Process

S. C. Kil, H. T. Kim, S. W. Kim

Abstract
The increasing interest in the surface modification technology by the plasma transferred arc overlaying process in the
material processing is placing stringent demands on the manufacturing techniques and performance requirements, and the
manufacture employs the high quality and efficiency plasma transferred arc overlaying technology. This paper covers
recent technical trends of plasma transferred arc overlaying technology including the COMPENDEX DB analysis.

Key Words: surface modification, material processing, plasma transferred arc overlaying technology, technical
information analysis
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Fig. 1. PTA Overlaying Technology [1] Fig. 2. Microstructure of Co-based Overlay

Deposited Weld Metal [2]
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Table 1. PTA Overlaying Conditions [3, 4]

NiA! Overlay NiTi Overlay
Plasma arc current 75-80 A 50-60 A
Travel speed 1.0-1.8 mm/sec 0.8-2.0 mm/sec
Powder feeding rate 0.062 g/sec 0.075 g/sec

Plasma gas

Ar, 1.7x107° m*/sec

Ar, 1.7x107° m%/sec

Powder carrier gas

Ar, 0.5x107* m¥/sec

Ar, 0.5x107* m%/sec

Shielding gas

Ar, 1.0x107* m%/sec

Ar, 1.0x107* m¥/sec
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Fig. 3. Comparison of the ASTM G65 Wear Test [5]
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Fig. 4. Comparison of the Published Papers (Year) Fig. 5. Comparison of the Published Papers (Country)
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