FV-OAO TN o priga 5 psle

s B354 TISIN 5 TISICN (gla i gy prbaes (55l Lo (gloauas
SH g jbu S5

o315 B il il Fed (p sl Ay g8
AFIOPAYN N ) Olgis] Olgis] inio olKils 3l o vl s AL
QA/Y/Y cdlie o 06 -4V Y /04 il 3L )s)

0 S

. e

)ij)_!ﬁ;uplj}‘@a_wéﬂ)ﬂ@;mjg&;ﬂQ!J:l;,;u;Q\)'siwléfﬁ\w}ég};isQw,'lw;j.«s\;.dl gy 5> 031l
J:L))! shaasie Lol sy 50 b e ol Ll oy s sLiads s syopl 3l b b tdy S5 5 st 4 Coglis
=0 ga)l wia.}_.»(bu!dﬂ!_,_au‘ﬂj)éj)WwLmjseMJJ}TISICN Sl sTISIN Siman la iy )5 5550 by S
TiSIN sla sy 5 a0l pnd 03 5does 5 5 Sl iy slnd oS 5 48 5l 0L lejwj‘,é)jic)f b (gla
S ey O3 S =5 s el el Lo, TI(C,N) 5 TiN S S laasls slhs b 5 4 25508 5, TISICN
‘5&); wsjujjjuuu‘)J)J&cdj}_mJJl_:. lﬂlrﬁjd\m‘}‘ﬂsﬂjlf‘,ﬂidﬂjﬁ.‘éj:fjw cﬁwv)w
3 Ay (gladad 5 GJ}JWMLSL&Q)_A). Ju.}};uj))\.\.d@\r ,&;L.an)l.,\glbdjﬁcy 1L@_.IU..MASJ_»L5J..:MA.L»J@_.
Ti- 5,6 5l ¢ lJAW)JJ:.i_:.SalauL....:cL.J u_e;rbu\uuidbw)ju\:JWMSJJJL)JI& mefch.ﬂdj)w&\
WJA_IWW&“JJ‘LLJ—:‘L;AJ\_E.%M@ @wg‘;l,jbébbqsﬁfu,ﬁg}usjb bu)swuﬁ\kJQ:@SZOSI
SLid s an TISICN idsy ol o g3 5L 5 S o Lol o eslinad 5550 0550 @U‘Qi)bdldwiafyéuim ol ol jon s

S a2 TISING gy a0 e | Sl (505 A g3 g mie D3y Ko A3 RS e 5 VL b

TiSICN TiSIN o3t o (alils o sd Gl S8 Crpmy ool i Sids 16dS b3l

Surface Structural Characterization of TiSiN and TiSiCN
Coatings Produced by Cathodic Arc Physical VVapor Deposition

Navid Marchin, Fakhreddin Ashrafizadeh

Department of Materials Engineering, Isfahan University of Technology, Isfahan 8415683111, Iran
(Received 29 January 2019, accepted 10 May 2019)
Abstract
Cathodic arc physical vapour deposition is considered the industrial process for production of nitride coatings, but it suffers
from micro-sized particles due to inherent characteristics of electric arc. Macro-particles exert undesirable effects on surface
roughness, tribological properties, corrosion and oxidation resistance and, therefore, must be controlled. In the present study,
these particles have been characterized and evaluated in three-component, TiSiN, and four-component, TiSiCN, coatings
deposited on steel substrate in an industrial process. Energy dispersive spectrometry and X-ray diffraction indicated that
chemical composition of the coatings were in the nominal ranges and TiSiN and TiSICN had composite structures based on
TiN and Ti(C, N) crystal lattices, respectively. Accordingto the size and distribution of micro-particles, their roughness and
morphology by field emission scanning electron microscopy, together with Image analysis, the particles were classified into
three groups; most of them were spherical with an average diameter of 1 micron. EDS and X-ray mapping on the surface of
coatings were carried out to assess the chemical composition and origin of the particles. The results revealed that increasing
silicon content of the particles, as compared to the coating matrix, was associated with the formation of the particles from
cast Ti-20Si target due to separation of Si in the microstructure and the lower melting temperature of silicon compared to
titanium. The dominant cause in the formation of macro-particles is the heterogeneity of the target material together with the
arc mobility; TiSICN coating, with higher vapour pressure during deposition, experienced more particles and a higher
roughness than TiSiN coating.
Key words: Nitride coatings, Physical vapor deposition, Cathodic arc, Macro-particles, TiSiN,TiSiCN.
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