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olell v Understanding stress-evolution during growth and relaxation of the film is the key to find the origin of cracks.  cuenoemsy-a0maen
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Understand issues with electrodeposition (ELD) of
chromium (Cr) film from Cr3* solution and then suggest an
approach to address them.

What is ELD?

In ELD process by applying current metallic ions in solution
reduce and form a metallic coating on the surface of an
electrode.
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measurement set-up we
observed value and nature
of the stress during the
growth and relaxation.
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D During the film growth: compressive stress = no crack formation
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After the deposition: tensile stress relaxation = film cracking

Why Cr?
Cr has attractive appearance - decorative application To further investigate the film post-deposition evolution we observed impedance transient of the film over time.
. . . . . . . R.T. j=250mA/cm? Freq.=50 kHz Amp.=3 mA
Cr is hard and anti-corrosion - engineering application o e
seete AC Crack formation | | : . | |
General approaches for ELD of Cr? \ N | 7 B With our set-up we were able X \}L‘\—\
’ ' ity fi ~ | = e hanges in im n g o Ny
Cr(lV) ions = + high quality films i, Jj ICrcOated to Se,e chanses , pedance S : > e
Hioh , , | = : £ par transient of the film after the ¢ \
- highly carcinogenic ’ """"" - \\ g m v |00 deposition, which were 29'0' g *
. + . . %‘ - . . . . . 8.8 \ f
Cr(lll) ions = + environmentally friendly / \ 5 o indication of film evolution. ) .
- issues with quality due to crack formation Flectron path . o . . -
. xpm o . Overall increase in impedance transient—-> crack formation o
p Resistive electrodeposited Cr (T) (S)
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. , , Inconsistency in the transient - decomposition and formation of scattering phases
We fundamentally study the origin of cracks in the films.
We propose a promising approach to reduce the cracking.
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5. Preliminary data for pulse deposition has shown to be promising.
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