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ABSTRACT
The adhesion of varnish on different type of materials has
caught significant attentions in the past few years. Indeed,
varnish is used in many domains medical, textile, mechanical,
electronic or electric…
To characterize the tribological behaviour of varnish on any
type of surface, a scratch test is used.
The scratch process test is defined as mechanical
deformation process where a controlled force or displacement
is exerted on a hard-spherical tip to indent onto a substrate and
move across its surface at a prescribed speed.
There are mainly two main types of damage found in
materials: ductile damage (e.g., shear yielding and ironing) and
brittle damage (e.g., crazing and cracking); their occurrence
depends on the material characteristics and applied stress state
and magnitude [1;2]
To characterize the adhesion between varnish and a mono
fiber of nylon, a series of scratch tests on coated fibers with
different type of varnish were performed.
The scratch damage features were characterized by optical
microscope. Brittle damages were identified for the majority of
samples. Studying the effect of this manipulation shows that the
magnitude and the shape of the cracks depend on the load
applied to the fiber surface.
A comparison between the different prints was discussed to
characterize the effect of varnish type on the scratch resistance.

Fig.1 A scratch test on mono fiber of nylon coated with varnish

REFERENCES
[1] Atkins AG, Mai Y-W. Elastic and plastic fracture – metals,
polymers, ceramics, composites, biological materials.
Chichester: Ellis Horwood Ltd; 1985
[2] Kinloch AJ, Young RJ. Fracture behavior of polymers.
New York: Elsevier Science Pub. Co; 1983
[3] Jiang H, Browning R, Sue HJ. Understanding of scratchinduced damage mechanisms in polymers. Polymer 2009;
50: 4056 – 4065;
[4] Briscoe BJ, Pelillo E, Sinha SK. Scratch hardness and
deformation maps for polycarbonate and polyethylene.
Polymer engineering and science 1996; Vol 36, N 24
[5] Zawischa M, Makowski S, Schwarzer N, Weihnacht V.
Scratch resistance of superhard carbon coatings – A new
approach to failure and adhesion evaluation, Surface &
coatings Technology 2016; 308: 341 – 348
[6] Keskin H, Atar M, Korkut S, Tekin A. Scratch resistance
of cellulosic, synthetic, polyurethane, waterborne, and
acid-hardening varnishes used on woods. Industrial crops
and products 2010; 31: 219 - 224

