VPP o uign 5 o5k

ao Jazes 53 op S—pasles sl fdg A Pl 5 UINL (mp

sl S ity o g0 wligo oS

Q7NN 7 adlie 5 50y —AA/ O/ Y tllie il 53)

oS>

Sheslizad b (PECVD) Lty S8 @ b plecd posmy dulp alws @ (GeCo) on Sopsiless o idsy ol sy oo
Osa3l 3l da g Jases MY s sk & LS 0303 Cgey aied 5 o seeck a5 555 CHy 5 GeHy (38 slaesbe 2y
(FESEM) las JouS sy oSl O S 5 i a4 b pidsy lgm 5 obtlan plaasie jsln 4 b oslisdd So 4
C2I8 ) e btges Sopd kS Ly Al ealinad (XPS) LK1 5, 05,5015 5 Tib s (EDS) 5 S8 o NP
weals QLI 1y calies Tyl 50 0l els gy 0 S psilen] laid sy plad e Sl (3L (Sl ae (2 me 02 5015 sl TF
S s S A Sy Sn gla ol 5ol i sdalie bedigad (555 035 sl 5 RE S5 OAS weg DA kS 5l G s S gl S
Db s A i Slaed S ot (S 1 (8 GGy A gl S oS S palse ol B b ) e

Adesls Laseis Y5/ e ol S ke b Of Glad s se 35 dhaly & S 5 amwsi 5 035 Jsb Sy 4 i cu S

sl Il (S 4 ij‘w;@ S5 4 b placd A3 s Sl 18IS glaesly

Investigation of Stability and Degradation Mechanism of the
Germanium-Carbon Coatings in Salt Fog Environment

Hossein Jamali, Reza Mozafarinia, Akbar Eshaghi, Fatemeh Sousani

Materials Engineering Department, Malek-Ashtar University of Technology
(Received 29 July 2019, accepted 4 April 2020)

Abstract

In the current study, the Ge; ,Cy coatings were deposited on silicon and glass substrates by a plasma enhanced chemical
vapor deposition (PECVD) process with a gas mixture of GeH, and CH, as the precursors. In order to evaluate the
environmental stability of the coatings, the salt fog test was used. Microstructural investigation and bonding characterization
of coatings were performed using a field emission scanning electron microscope (FESEM) equipped with energy dispersive
spectrometer (EDS) and X-ray photoelectron spectrometer (XPS), respectively. After 24 hours exposure to the salt fog, all of
the germanium-carbon coatings are deposited under different conditions shows a very good stability; So that, there was no
trace of detachment, peeling, cracking and blistering on the specimens. Scanning electron microscopic evaluations from the
surface of the coatings also confirmed this. Only for the carbon-rich Ge;.,C, coatings, some parts of the edges of the coating
were degraded. The mechanism of degradation of the coatings was described as blistering and crack development due to the
influence of water molecules on the interface of the coating/substrate.

Keywords: Germanium-carbon, Plasma enhanced chemical vapor deposition, Salt fog test, Environmental stability.
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