Journal of the Korean Crystal Growth and Crystal Technology
Vol. 19, No. 6 (2009) 298-304

Thermal properties of the surface-modified Inconel 617
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Abstract The effect of the surface treatments on the high temperature properties of the Inconel 617, one of the promising
candidate alloys for high temperature heat-transport system, has been studied. Various surface modification methods
including a rapid thermal process (RTP), a hydrothermal treatment, and a physical vapor deposition (2 um thick TiAIN film
by an arc discharge) were applied to the Inconel 617. The morphological and the structural properties of the surface-
modified Inconel 617 samples after heat treatment at 1000°C in the air were compared to find out whether inhomogeneous
formation of Cr,O; crust at the surface region was suppressed or not. TiAIN-coated Inconel 617 showed homogeneous
microstructure and the lowest wear loss compared to bare, RTP- and hydrothermally-treated Inconel 617 by suppressing the
Cr,0; crust formation.
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Fig. 1. SEM surface morphologies of various Inconel 617
specimens: (a) bare (untreated), (b) RTP-, and (c) hydrother-
mally-treated Inconel 617 (white bars: 10 um).
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Fig. 2. SEM surface morphologies of various Inconel 617 specimens after heat treatment at 1000°C for 24 h: (a) bare (untreated), (b)
bare (chemically etched), (c) RTP-, and (d) hydrothermally-treated (white bars: 200 pum).
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Fig. 3. SEM morphologies of TiAIN-coated Inconel 617: (a)

surface (as-prepared, white bar: 50 um), (b) cross-section (as-

prepared, white bar: 10 um), and (c) surface (heat-treated at
1000°C for 24 h, white bar: 200 pum).
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Fig. 4. SEM surface microstructures of various Inconel 617 surface modified and heat-treated at 1000°C for 24 h; (a) bare, (b) RTP-,
(c) hydrothermally-treated, and TiAIN-coated (white bars: 10 um).
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Fig. 5. X-ray diffraction patterns of (a) bare, (b) RTP-, (c) hydrothermally-treated, and (d) TiAIN-coated Inconel 617 after heat treatment
at different temperatures.
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Elmt | Spect.| Inten. Std Element | Sigma | Atomic
Type | Corm | Cormn. % % %

Elmt | Spect.| Inten. Std Element | Sigma | Atomic
Type | Corrn | Corrn. % % %

OK ED [ 1.503 | 0.65 | 40.35 0.46 69.25

oK ED | 0.364 | 0.65 52.05 0.99 75.51

AIK | ED | 0.581 | 0.92 0.24 0.06 0.24

AlK ED | 0.684 | 0.92 3.99 0.10 3.43

TiK ED | 0.916 | 0.99 38.46 0.80 18.64

CrK ED | 0.810 | 1.00 4.66 0.14 2.08

MnK | ED | 0.813 | 1.00 0.24 0.08 0.10

Ni K ED | 0.865 | 1.00 0.60 0.10 0.24

TiK ED | 1.028 | 0.99 1.16 0.08 0.66
CrK | ED | 0.931 | 1.00 | 47.12 0.41 24.88
FeK | ED [ 0.841 | 1.00 0.72 0.1 0.36
CoK | ED | 0.832] 1.00 1.71 0.15 0.80
NiK | ED | 0.875 | 1.00 7.29 0.24 3.41
MoL | ED | 0.755| 0.95 1.41 0.15 0.40

Fig. 6. SEM surface morphologies and corresponding (EDS) compositions of (a) bare and (b) TiAIN-coated Inconel 617 after heat
treatment at 1000°C for 24 h (white bars: 1 mm).
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