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This study investigates the effects of the thermal cycles on changes in impact
resistance and hardness of some coatings used in the wood and furniture industries.
Platanus wood species and three types of acrylic, polyurethane, and alkyd coatings
made by the Reef factory were used. Also, scratch hardness, pendulum hardness,
impact, and roughness tests were used to evaluate the surface properties of the
samples before and after coating and thermal stresses. The results showed that the
highest resistance to scratch hardness and pendulum hardness among the coatings
were related to alkyd coatings. However, in the impact and surface roughness tests, it
was found that Acrylic coating has more resistance than other polyurethane and alkyd
coatings. Due to thermal stresses, the resistance generally decreased in all coatings,
and the best performance was obtained with Acrylic coating. Also, the statistical
analysis results showed a significant difference between Acrylic and alkyd coatings.
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Table 1: Technical specifications of coatings.

Clear and n -
Alkyd transparent 0.95+0.9 Maximum 4 Maximum 168 85-110 120-130 30-40
Polyurethane V‘ég:g‘m”ld 0.0+1.2 Maximum 15  Maximum 168 90-110 120-130 30-40
Acrylic Colorless 0.05+1 Maximum 0.5 Maximum 2 80-100 120-130 25-35

5x5x2cm — Sample size

- +
30 to +30 Degrees 4= Temperature range

Celsius
50 4= Number of cycle Thermal cycle test
100 hours - Duration
ASTM C411 .
ASTM C1104 | Standard

Figure 1: Specifications of thermal cycle test environment conditions.
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Figure 2: Hardness and softness of the pencil.
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Figure 4: Schematic of pendulum hardness tester.
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Figure 6: Pencil hardness test in uncoated and coated samples before and after thermal stress.
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Figure 7: Pendulum hardness test in uncoated samples and coated samples before and after thermal stress
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Figure 9: The amount of surface roughness changes in uncoated samples and coated samples before and after thermal stress
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