YooY Oleie ‘(\f'\c JL&) 4% GJLQ-\:I ¢é.w w.\.’.@o‘g r}‘&

T (owidigr o ol d B

Ol g0 —£9 3 —CILS SUWT 30 (sw yii S aY (Sl b dastin
oud (lowdly (BIYFY g S
el dmallds 5 03l B il pdll b K g Kl 0 516

Ol 51 Olgae) Olgiud] smind srms oL 3l g0 pwdige 0 Uil

M gl oY

e (g g i polus labd Colu ;3 45 GoudgompgS-CLS GIUIT 53,5ee Gl Sy gme okiion:
203958 U ol Gldghy 50 Wilaid ) 51,5 axlllas 8590 gl (owiiie 059> 53 (Fgie SRS (ST g o0
sl 43855 5138 (2351 5 o 9390 ST ! (S5 SWaiged b (SIS 9195 9 S bty 2 FO-0C 5lad 50 o lawdly S
330 &3l )BT (gly g (EBSD) Sl y (59 iUl (bl 33 SiST L of o (1,5 g0lio 31 ey 31§ adsl jLid b b duasidin (510
15N Jolis JlisLuyy y 45 815 (yLid EBSD Judow s oslisiu! (o lowsdly g1 595 31 LS 5LIT (sloails o310l cpass' g Laoails
(s (599 S 959 yScnn s (g8 y6 blin gus 52 01 s (XRD) (sl g5 30 G310 ol b 45 ol £ 5B UYY 5 3 s Y
2 sh i Lol jgde | (Sl Sl sy Pl 010 QLIS 1) (G39hl Y g oy MY i 90 5l JKide gy o Y Sl
awload JuSii CIN 1 Gaee 2 )ls 4 a5 ol (yLid GIXRD a5 Jb ;8 el HIET 1) CooN g gy oS 55 40Y
(12 V18 51 o) Yo M 51 e @0 1Y M Sg0 51 el Vo 4 O 51 (83039555 loj (il 31 b oo s Y 5 Cuolids
o3/ pm as o[+ pm 5l 65 b 595 (PO 395 w8 Jlesl 5l (g pis W1y eSS LBl ulpl N FHETYY sl s st
BIer pSle g Al pulul ol LA UIT 625 695 Sz ST (BIerks ploy Gl Lol el
0391 sloday LS 4L ST (pf (b (ple3 Sgnt 12 30 Rl Olg o |y ol Glod (2 lewdl

Odd go =35 IS5

lodly (23055 58

VECEIENA <y e

DOI: 10.22034/I1SSST.2025.2063684.1654

Structural Characterization of Nitride Layers in Plasma-Nitrided Cast Cobalt-
Chromium-Molybdenum Alloy

Abstract

To enhance the performance characteristics of cobalt-chromium-molybdenum alloys used in critical engineering and biomedical
components, various surface engineering processes have been investigated. In this study, the effect of plasma nitriding at 450°C
on the microstructure and surface topography of cast CoCrMo alloy samples was examined. The initial substrate microstructure
was characterized using optical metallography and electron backscatter diffraction (EBSD), with plasma etching employed to
reveal grain boundaries and determine grain sizes. EBSD analysis revealed a microstructure comprising 68% y-phase (FCC) and
32% e-phase (HCP), consistent with X-ray diffraction (XRD) results. Cross-sectional scanning electron microscopy (SEM)
showed a nitrided layer consisting of a compound layer and a diffusion zone. XRD confirmed the presence of nitride phases in
the compound layer, identifying Co-N, while grazing-incidence XRD (GIXRD) indicated that the outer layer was primarily
composed of CrN. The total nitrided layer thickness increased by approximately 1.67 times, from ~12 um after 5 hours to over
20 um after 10 hours of plasma nitriding. Nitride particles formed on the surface post-nitriding, increasing surface roughness
(Ra) from 0.04 um to 0.1 pm, though extended nitriding time had minimal impact on roughness. Based on these findings, low-
temperature plasma nitriding is an effective process for improving the surface properties of cobalt-based alloys.

Keywords: : Cast cobalt—chromium—molybdenum alloy; Plasma nitriding; Nitride layer; Microstructure; Surface topography.
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' Load-bearing prostheses
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' Field emission scanning electron microscope
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' Electron Backscatter Diffraction (EBSD)
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