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The Effects of Surface Pretreatments on Adhesion Strength of
TiN Films by DC Magnetron Sputtering
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Abstract

Titanjum nitride coatings were deposited onto SUS304 stainless steel substrates pretreated by mechanical
scrubbing, chemical etching at 50% HCI solution and Ar ion etching. Adhesion strength were measured by
scratch tester and confirmed by SEM with EDS. Adbesion strength of Ar ion etched substrate was 10 to 15
times higher than that of mechanical scrubbed or chemical etched substrate, Ar lon etching hrought about an
uniform and fine spherical shaped surface, while chemical etching gave rise to a rough and irregular surface
on SEM micrograph. It was suggested that higher adhesion strength might be caused by anchoring effect of
Ar ion etched surface prior to TilN deposition.

LA E o= TIN whubg ks Aol x4 ubakal shal
GAFoz 584 ')f“ el Be % sk gl

TIN #pebd gdo] w3, shebd 43x ok =
3, 7, delzde] st vt Hg4 Aol A AFE 2 SFollM 48 40 2
© 2 AT, 2EEY T 4T 3+ H 59 eke} mlatalo|ct, F¥, T, 7iA, A4EF
o A el 2% ek ohist &G BEIFol S5l ASol TIN wiebel yxeie
el A)A case Fol a4 2E W AT 5 535 343 4 5 ghteloh ojug FoA

of B4E FHANL AL %z Y ok o HAHA oJ@ @Al TIN st A %



226 sl

Pl = A 26 A5E 1993

whel wlated s w)laby] 5 ol Fetgeht
aE b FlElkel] gl ) 2
Zl#el) 7L FE bilas A gre] E7}
g “;i"—ﬂ "’ﬁj% Zrheiel?, AES 4] ofend
gatdo g FHy MwWel FHeo] Fristalr] Wi
E 2oL Erg- FEakdl ole o)
TIC #elZ3) steel Sallo] Ti0, stoichiometry-4-
Mok é}ﬁ:/i- 25k understoichiometry 2l &7}
Ao Al w alzldle] ypal $=8) sLEl e
AElchs oAb gl o ?ﬁ%ani-_ A %
o Aele] W Zalel g AR s
me ol Aol oA dHE dFHUL P,
A, Stainman® %2 AR ol sliine o€l &
o AR o]k g zkeiel] n]A]Ss gk o]
A Qg 29 AL Bkl weh
Folg el ASE (Lol e
A akir wkgaleo). olo) wiale]l M. Caller™ %
o gael Fu Nzl slo] Cuirds 2e%ol )
aff atEg el edl B Azl B
) Zrhspe] o wede) n) i Hud

merphology <= “ﬁf‘?“ Fagk A=tz deivk o
2 ol Ale] mElZe] TatE v|Al e AT

shoasel ol ecld e el B YAEel S
SHA el #3E 33 Seich ol g2 o2
AR 2o el A2l Fol @olal= AL
ket =, Ade -2 microcavity 2 vaca-
neyoll o8] wWlelzled, ol dh date] WS

[+
interlockingted s zbedg Z2op)y|cha ki)
o2l AFArEo) ol ek uheh o] 2E el o

Hale welzr ywel Abd], 7ulE/519ke] 45
aelde E xl oy gk 49 Qx Y
oh, el A AlA]l case o] A fn'*?;—*?
VA S A B 2S5 5 9 TIN/SUS30L sy
stemel] thell sLelx ¥ o3-S mechanical scrubbi
ng, chemical o4, ol offAFel M A v}

wlabedo] ofwlAl v Ai=vlE e TiIN 5t
Ble] s skt A el sjal A dshaxt

Table 1. Chemical composition of substrate
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Fig. 1. Schematic diagram of sputtering system.
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Table 2. Pretreatment conditions of substrate
surface before TIN coating
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Fig, 8. Scanning electron micrographs of the
uncocated surface prepared by pretreat-
ment conditions.

{a) emery paper 600Cw
{b) chemical etching for 30min
{c} ion etching for 20min
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(a) {b)

Fig. 7. Scanning electron micrographs of scratch adhesion tested trace for different
chemical etching times tefore TiIN coating.

{a) 10 min. (b} 30 min.
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(a) (b)

Fig. 8. Scanning glectron micrographs of scratch adhesion tested trace for different ion
etching’ times before TiN coating,

(a) 10 min. (b) 20 min,
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Fig. 9. Scanning electron micrograph and EDS spectroscopy of scratch adhesion iested trace
of TIN coating.

{a) Scarning electron micrograph,
{b} EDS dot mapping for Fe,
(e (d) EDS spectrum for flaked ¢ and unflaked d point.
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Fig. 10. Scanning electron micrograph and EBS spectroscopy of scratch adhesion tested trace
of 1on etching specirnen before TN coating.
fa) Scanning electron micrograph.
(b} EDS dot mapping for Fe,
{c)id) EDS spectrum for flaked ¢ and unflaked d point.
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