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characteristics of the overlay

Abstract

The Plasma Transferred Arc (PTA) overlay welding method is lately introduced as one of the most
useful surface overlay method of the engine component. In this paper, the overlay welding on the SNCrw
heat resisting alloy was conducted by the PTA overlay welding process using the super alloy powder. The
layers were investigated through the metallurgicall and abrasive test.
Experimental results showed that the overlay on the SNCrW heat resisting alloy surface was successfully
made without hot cracking. The friction wear characteristics of the Co-base Stellite 6 overlayer were most
superior. However the abrasive wear characteristics were most inferior in the Co-base Stellite 6 overlayer.
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Table 1 Compositions of experimental materials
(a) Experimental substrate
Compositions | - Ni s | Mn | C C W | co | T | A | o
(Wt%) e 1 1 I 1 other
SNCrW 65.75 10.0 1.0 1.0 0.25 20.0 20 - - - -
Nimonic 80A 15 73.0 - - 0.05 195 - 1.0 2.25 14 0.1
(b) Experimental overlay powder
Compositions | |\ | oo | Mo | W | No | Ti | Al | Fe C | other
(Wt%)
Inconel 625 215 61.0 - 9.0 - 36 0.2 0.2 25 0.05
Inconel 718 19.0 525 - 3.0 - 51 09 05 185 0.08 0.15
Stellite 6 30.0 1.0 615 - 45 - - - 10 10 -
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Table 2 PTA conditions used

Speed 0.555 r.p.m
Current(A) 115A

Pilot gas(Ar) 2.5/min
Powder gas(Ar) 10/min
Shield gas(Ar) 22.5/min
Powder feed rate 45g/min
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Fig. 1 Schematic of abrasive wear teat

Photo 1 Abrasive wear test
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Fig. 2 Results of hardness tests with various overlay
materials
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Fig. 3 The result of friction wear test
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Fig. 4 The result of abrasive wear test
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Fig. 5 The result of abrasive wear test
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