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Fig. 1 Synthetic route to transparent polyamides.
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Fig. 2 Time-based profiles of key reactor parameters: temperature, pressure, and stirring current.

Table 1
transparent polyamides.

Viscosity, light transmittance, and haze of

Sample Viscosity ~ Light transmittance Haze
(dL/g) (%) (%)

PACM14  0.89+0.01 90.9 4.1
PACMI16  0.82+0.01 91.1 34
PACMI8  0.72+0.01 91.4 4.0
PACM20  0.80+0.01 90.6 53
MACMI14  0.84+0.01 90.9 5.4
MACMI16 0.79+0.01 91.7 4.5
MACMI18  0.69+0.01 91.6 3.7
MACM20 0.73+0.01 91.1 4.9
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Fig. 3 Structural characterization of the synthesized transparent polyamides: (a) FTIR spectra, (b) 'H-NMR spectra, and (c) XRD
patterns of PACM-based polyamides; (d) FTIR spectra, (¢) '"H-NMR spectra, and (f) XRD patterns of MACM-based polyamides.
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Fig. 4 DSC analysis of the synthesized transparent polyamides. (a) First cooling curves, (b) second heating curves, and (c) 7,
values of PACM-based polyamides; (d) First cooling curves, (€) second heating curves, and (f) 7, values of MACM-based

polyamides.
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Fig. 5 Thermal decomposition curves of (a) PACM-based and (b) MACM-based transparent polyamides.
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Fig. 6 Tensile stress-strain curves of (a) PACM-based and (b) MACM-based transparent polyamides.
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Fig. 7 Transmittance of transparent polyamides.
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Fig. 8 Water uptake of the prepared transparent polyamides compared with PA6.
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Abstract This study employed a low-temperature solution and high-temperature melt polycondensation method to
prepare transparent polyamides via a one-pot process, using alicyclic diamines such as 4,4'-diaminodicyclohexylmethane
(PACM) and 3,3’-dimethyl-4,4'-diaminodicyclohexylmethane (MACM), along with aliphatic dicarboxylic acids
of varying chain lengths as monomers. The successful synthesis of the polyamides was confirmed by 'H nuclear
magnetic resonance ('"H-NMR) and Fourier transform infrared (FTIR) spectroscopy. Differential scanning calorimetry
(DSC) analysis revealed only glass transition temperatures (7,) without detectable melting temperatures (7,), and
X-ray diffraction (XRD) patterns indicated that all samples possessed an amorphous structure. The research
demonstrated that the material has a light transmittance above 90%, coupled with good mechanical properties. As
the carbon chain length of the diacids increased, the enhanced flexibility of the molecular chains and the reduced
density of amide linkages led to a decrease in the glass transition temperature. MACM-based polyamides showed
higher 7, compared to PACM-based ones due to the steric hindrance effect of the methyl groups. Furthermore, the
equilibrium water absorption of the materials decreased significantly with increasing carbon chain length, which
is beneficial for improving the dimensional stability of the products. This study provides a theoretical foundation
for developing polyamide materials with high transparency and low moisture absorption, suitable for applications

in optical instruments and other precision components.
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