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Synthesis and crystallization behavior of bio-based semi-alicyclic polyamide PAB10
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2. Faculty of Engineering, Yellow River University of Science and Technology , Zhengzhou 450063, China)

Abstract : With the rapid advancement in domestic production of 1,4-cyclohexanedimethylamine (CHDM), the application of
alicyclic diamines in polymer materials is expanded, the development of specialty polyamides based on CHDM has gained signifi-
cant research interest. A bio-based semi-alicyclic polyamide (PAB10) resin was prepared by melt condensation polymerization using
1, 4-cyclohexanedimethylamine and sebacic acid as raw materials. The chemical structure, thermal properties, and crystallization
behavior of the PAB10 resin were investigated through characterization methods. The resin was isothermally treated at 120 °C,
140 °Cand 160°C for 8 hours respectively to study its isothermal crystallization behavior. The results demonstrate that PAB10 resin
is successfully synthesized, exhibiting excellent thermal properties. The fastest decomposition temperature of PAB10 is 481.2°C.
During heating, it decomposes in a single step, with a char residue of 15%. PAB10 exhibits complex melt crystallisation behaviour,
showing the complex crystallization process involving multiple secondary relaxations, cold crystallization, and remelting during the
crystallisation process. Moreover, PAB10 possesses remarkable mechanical properties, with tensile strength of 65.22 MPa and elon-
gation at break of 10.5%.

Keywords : melt polycondensation ; 1, 4-cyclohexane-dimethylamine ; bio-based polyamide ; dynamic thermomechanical

analysis
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Tab.1 Injection molding process parameters of PAB10

Injection temperature/°C
Zone 1 Zone 2 Zone 3 Zone4  Die Zone
PABI10 230 245 245 250 250

Sample

Notes: Injection pressures for Zone 1 to Zone 4 are 80, 80, 70, 60

MPa respectively , with a holding time of 5 s and a cooling time of 20 s.
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Tab.2 Comparison of mechanical properties and light transmittance of PAB10 and PA510

Samples Tensile strength/MPa  Bending strength/MPa  Notched impact strength/(kJ+m™)  Transmittance/% Elongation at break/%
PAS10 54.38 55.54 5.2 85.32 63.64
PAB10 65.22 70.57 59 90.15 10.50
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