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Mechanical and tribological characterization of
sol-gel coatings (Interreg TRANSPORT)

and their influence on the tribological behavior.

Determine the effect of different surface treatments of stainless steel substrate on the mechanical properties of an hybrid sol-gel coating obtained by nanoindentation tests

Monolayer hybrid sol-gel coating deposited on stainless steel plates with different
surface treatments:
Micro-undulation SSM

Electropolished SSEP Laminate SSO

Principal components in the sol-gel formulation M13: TEOS, MTES, P123 and Ludox
HS-40. Thickness of coatings ~ 2 um.
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Manufacturing process:

Dip coating + 1 h curing at 170 °C |!‘ # i

Measuring scale: 2.5 um

Data acquisition: contact profilometry, 16 linear profiles of 8 mm length
Scale of pertinency to study Measuring scale: 2 um
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Tests: continuous stiffness measurement (CSM) tests up to

2000 nm of penetration depth.

High dispersion of the
mechanical properties

Application to sol-gel coatings

Simultaneous treatment

of all the curves

=)

Average response of the
system coating-substrate

H.: substrate hardness

A, A and A_: areas of top film, ji-layer and substrate
A=A+A+A,

C;: constant related to the deformation mode

t;: i-layer thickness

Indents from tests at higher penetration depths showing chipping due to coating decohesion
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E: elastic modulus by nanoindentation test k
H: hardness by nanoindentation test
M13SSEP M13SSM M13SSO
h: penetration depth E,(GPa) | E,(GPa) H,(GPa) | H,(GPa)
H.: composite hardness M13SSEP 14 97 M13SSEP 2 1
H:: film hardness M13SSM 15 34 M13SSM 3 1
H.: i-layer hardness

Pin on disc tests: Spherical pin of alumina (¢ 10 mm). Oscillating movement. 1 N load.
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‘\: C1l. Roughness c_)f M13SSEP is 5|gn|f|f:antly _dlfferept from M13SSO and M13SSM at a measuring scale of 4.5 pm This work was cofounded by the Interreg
C2. Sql—gel coatings b_ehave mechanlcal_ly like a bilayer system European Union, in the framework o Wallonie Ve sttt
v' C3. Tribological behavior of sol-gel coatings depends on substrate surface treatment of the Interreg project TRANSPORT
» 0O1. Model mechanical properties by a continuous gradient approach
» 02. Determination of coating toughness through pop-in in nanoindentation tests réseau TRANSfrontalier pour le développement de revétements sol-gel POReux
» 03. Scratch tests to qualify the adhesion of coatings sur métaux pour applications Tribologiques
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