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Wear Behavior of Plasma Transferred Arc Deposited Layers for Ni - and Co - base Alloy
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Abstract

This study has evaluated the wear behavior of PTA (Plasma Transferred Arc) Inconel 625 and Stellite 6
overlays on Nimonic 80A substrate. Nimonic 80A alloy was also included for comparison. In order to evaluate
the wear performance, three-body abrasive wear test and pin-on-disk dry sliding wear test were performed.
Microstructural development during the solidification of deposits is also discussed. Wear test results show
that the wear rate of Stellite 6 deposit is lower than that of Inconel 625 deposit and Nimonic 80A. The sliding
wear resistance of overlay deposits follows a similar trend to the abrasive wear resistance, but for Nimonic
80A. The main wear mechanisms were abrasive wear for Inconel 625 deposit, adhesive wear and delamination
for Stellite 6 deposit in pin-on-disk dry sliding wear test and ploughing in three-body abrasive wear test.
Cross sectional examinations of the worn surface of pin specimens after pin-on-disk dry sliding wear test
implies that the plastic deformation near worn surface has occurred during the wear testing.
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Fig. 1 Schematic illustration of dilution in single
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Table 1 Chemical compositions and density of the powders used in this study

Chemical compositions (wt. %)* Density
Materials .
Ni Co Cr Fe ' Ti Nb Mo C Si {mg/mm")
Nimonic 80A Bal. - 17.57) 1.43 - 2.50 - - 0.070]0.016 8.19
Inconel 625 Bal. - 19.761 2.74 - 0.10 | 3.56 | 8.50 |0.058 | 0.480 8.44
Stellite 6** 3 Bal. 28 } 3 1 4.5 - - - 1.1 - 8.46
*Measured by ICP (Inductively Coupled Plasma Spectrometer)
**Given by the supplier.
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Fig. 2 Typical cross sectional SEM images of PTA
deposits and substrate

5 2 AHESE A L2HU0lE 24§ Fa
ATH,

Table 2 & PTA 2H{#o] &4 39 7|& E4 & Y
Bl 2 A Stellite 6 S do] 29 Axr} 7V %
e AL ¢ 5 A, = Stellite 6 LW @029 7
T+ 335 HV A& Inconel 625 21 do] &9 7
% 210 HV 2t} oF 125 HV A= Hor, Hlmajel

Table 2 The characteristics of the coating produced by PTA process

Specimen Dilution (%) half(lilrlllzzss Se;(;?gni};:se hz/i?iz:;s ;‘:ursezlc(f)ll"ladctli):ri1 (S ; )
Inconel 625 10 210 - - 3.3
Stellite 6 10 335 520 281 26.3
Nimonic 80A™ - 320 - - -

*Substrate material
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Table 3 Chemical compositions of Inconel 625 and stellite 6 coating layer after PTA weld surfacing

(unit wt. %)

. T
Specimen Ni Co

w | oor | ore

Ti ! Nb ! Mo C Si

Inconel 625 64.60 - -

19911 270 { 0.13 + 359 | 853 | NA

0.475

| Matrix 1953 | 51.43] 5.37

Stellite 6 —
Second phase | 7.82 | 24.63 | 9.96

o012 1.55 | - - - - -

5594 1.65 - - - - -

il

*NA:Not Analyzed
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Fig. 3 The results of DSRW abrasive wear test
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