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Abstract: Recent research issues on the scratch behaviors of polymeric materials has been investigated.
In this study, the scratch characterization of polymeric materials with respect of experimental parameters,
such as nature of the material, temperature, applied load, test speed, surface treatment, scratch number of
times, polymer structure/functional groups, degree of cross—linking, and crystallinity, are reviewed. In
addition, the testing standards and methodologies which could quantify the scratch behaviors are
introduced and the current international standards are compared and summarized. The latest technical
approaches for evaluating the scratch behaviors and improving the scratch resistance of polymers are
also discussed.
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Figure 1. Schematic diagram of the scratch test: Pis the normal
applied load, vis the scratching velocity.

Figure 2. Interaction between the stylus and substrate and the
forces acted on the stylus.
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Table 1. ASTM D7027 vs. ISO/FDIS 19252

ASTM D7027 ISO/FDIS 19252
Critical normal load  + Whitening point + Cutting point
Stylus - Stainless Steel, + Steel or tungsten carbide,
¢=1 mm(spherical shape) ~ ¢=1 mm (spherical shape)

Applied load - Constant load: 30 N » Constant load: 1, 2,5, 10,20, 50N
- Increasing load: 2to 50N - Increasing load: 1 to 50 N
Test velocity - 100 mm/s +1,2,510, 20,50, 100, 200 mm/s

+ Length: 140 mm

» Thickness: 3~10 mm
+ Cavity plate

+ Microscopy, scanner

» Length: 150 mm
» Thickness: 4 mm
+ Cavity plate

+ Video camera

Specimen size

Specimen holding
Analysis tool
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COF: Coefficient of Friction, COF": before damage, COF? after damage,
SD: Scratch Depth, SW: Scratch Width.
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