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Investigation of curing time and temperature effects on mechanical properties

and thermal degradation of artificial leather made of PVC
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Polyvinyl chloride owns a special place in various industries as the third most used polymer worldwide.
Due to the widespread usage of synthetic leather, one of the research gaps in this field is the study and
optimization of curing conditions. The present research aims to investigate the effects of temperature and
time of curing on the mechanical properties of synthetic leather to establish the optimal temperature and
time of curing. To this end, synthetic leather films were prepared using the knife coating technique (KCT).

Then specimens were placed at different temperatures and times to perform the curing process. Thermal
degradation was determined by checking the color of the samples. Also, to investigate the effect of curing
conditions on the mechanical behavior of synthetic leather, dumbbell-shaped samples were prepared and
subjected to uniaxial tensile tests. The results showed that due to the high molecular motions of the particles
at 190°C, the plasticizer penetrates well into the chains of emulsion PVVC and thus increases its mechanical
properties. Additionally, the mechanical properties of the synthetic leather were enhanced by increasing the
cure time at constant temperatures. Afterward, thermal degradation occurred due to the long-term curing
process, reducing mechanical properties. According to the obtained results, the curing conditions can
significantly affect the mechanical properties of synthetic leather. Likewise, identifying the optimal
temperature and time of curing in the artificial leather industry allows the development of products with

high mechanical properties without special fillers.
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Zamani, M., Shokrieh, M. M., “Investigation of curing time and temperature effects on mechanical properties and thermal degradation of artificial
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Table 2 Temperature and curing time of samples

190°C 180°C 170°C 160°C oy ol
v 6 min

v v v 8 min
v v v v 10 min
v v v v 12 min
v v 14 min

v v 16 min

v 18 min

4 Knife Coating Technique (KCT)
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Table 4 The ultimate tensile strength values of the samples MPa at
different temperatures and times of curing

190°C 180°C 170°C 160°C oy ol
- 6.87 - - 6 min
9.58 8.02 6.33 - 8 min
9.79 8.11 7.46 4.33 10 min
9.83 8.13 8.03 5.46 12 min
- 9.19 8.8 - 14 min

- 9.1 8.75 - 16 min

- - 8.7 - 18 min

Slite 3y loj g Lod o ladigad (S 455 Jgux
Table 5 The rupture strain of samples at different temperatures and times
of curing

190°C 180°C 170°C 160°C oy oleg
- %135 - - 6 min
%267 %232 %134 - 8 min
%268 %248 %217 %126 10 min
%268 %255 %232 %142 12 min
- %260 %254 - 14 min
- %258 %255 - 16 min
- - %250 - 18 min
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Fig. 3 Diagram of the changes in the elastic modulus of samples at
various temperatures and times of curing
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Fig. 2 Sample at the beginning of the tensile test (left) and during the
tensile test (right)
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Table 3 The elastic modulus values of the samples in MPa at
different temperatures and times of curing

190°C 180°C 170°C 160°C oy QL:')'
- 5.2 - - 6 min
7.59 5.67 5.4 - 8 min
7.93 5.68 5.43 5.17 10 min
7.96 5.93 5.58 5.22 12 min
- 7.15 6.2 - 14 min
- 7.28 6.34 - 16 min
- - 6.36 - 18 min
1 Fusion
2 Gelation
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Fig. 7 The effect of temperature and time of curing on color and
thermal degradation of samples
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Fig. 4 Diagram of the changes in the ultimate tensile strength of samples
at various temperatures and times of curing
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Fig. 5 Diagram of the changes in the rupture strain of samples at various
temperatures and times of curing
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