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A Study on the Friction and Wear Properties of the
Nimonic 80A Superalloys Overlay layers by PTA
Processing

ABSTRACT

Wear and corrosion are regarded as both mechanical and

chemical damage. Besides that point, these are fatal factor in
the operational condition of products .
With the proceeding of the wear and corrosion, the
performance of parts is getting lower, and the possibility of
the accident increases. Therefore, either repairing the parts or
exchanging the damaged parts with the new ones is required.

Regarding repair, surface modification methods as metal
spray and overlay welding are generally used. Overlay
welding is the way to coats the material on the surface for
the purpose of anti—wear, anti—corrosion and heat resisting
properties. The various coating way are used to repair the
wear parts.

MIG and TIG welding method are commonly used for the
purpose of the overlay welding and PTA processing is adopted
recently. The PTA processing has high performance compared
with other welding ways and its usage is getting expanded due

to the development of new machine and controlling technique.



In this study, the MIG welding and PTA processing on
Nimonic 80A superalloys are adopted. The purpose of this
study 1s to clarify the microstructure, wear, and erosion

properties of the each weld metal.

Following results were obtained from this study :

1. In the MIG welding and PTA processing on Nimonic 80A
superalloys, the quality of the overlay layer was different with
the overlay coating methode. In case of MIG welding, liquation
crack takes place in the base metal, whereas, the liquation

crack does not takes place by PTA processing.

2. The wear properties of the Stellite 6 overlay materials
show the best performance, whereas Inconel 718 material

shows the worst wear properties.

3. In case of the cavitation erosion properties Inconel 625
overlay layers shows the best performance, whereas Stellite 6

are shows the worst erosion properties.
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Fig. 2.2 Tensile properties of extruded bar, subsequently cold
rolled. Heat treated 8 hours/1080°C / air cooled+16hours /70
0°C/air cooled.
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Fig. 2.3 Creep properties of Nimonic 80A extruded bar in
constant strain, subsequently forged. Heat treatment 8 hours/

1080°C / air cooled + 16 hours/700C air cooled
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Fig. 2.5 The nickel-chromium—titanium phase diagram.
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Fig. 2.7 The nickel—chromium—aluminium phase diagram. (a)
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Table 1 PTA processing condition

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

pilot gas 2.5¢/min
powder feed gas 104/min
shield gas 22.5//min
powder feed rate 45g/min

Table 2 Chemical compositions of Nimonic 80A, Inconel
625, Inconel 718, Stellite 6

Comj);“’” Cr|Ni | Co|Mo| W |Nb| Ti|Al|Fe|cC b
Nig”;”ic 195(730/ 10| - | - | - |225/ 14| 15|0.05| 0.1
Inconel 625 |21.5(61.0, - | 9.0| - | 36| 02|02 25005

Inconel 718 [19.0/52.5| - | 30| - | 51|09 05 |18.5/0.08|0.15
selite 6 {30.0/ 1.0 615 - |45| - | - | - |10]10]| -
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Fig. 3.4 Friction and wear tester (R&B PD—102)
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Fig. 4.1 Microstructures of MIG welding (X50)
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Fig. 4.4 Microstructures of PTA process (X100)
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Fig. 4.6 Microstructures of PTA process (X500)
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Fig. 4.8 The comparison of wear weight loss
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Fig. 4.10 Photograph of worn surface by friction (X250)
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Fig. 4. 11 Photograph of worn surface by friction (X2000)
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Fig. 4.12 Results of cavitation erosion tests
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