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Preparation and performance of copolyamide 66/MACM12
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(1. School of Packaging and Materials Engineering, Hunan University of Technology,Zhuzhou 412007, China;
2. School of Life Sciences and Chemistry , Hunan University of Technology , Zhuzhou 412007, China)

Abstract : Polyamide 66(PA66) molecular chain contains a large number of polar amide groups, and its molecular chain flexi-
bility is lower, resulting in lower toughness and higher water absorption. In order to improve these shortcomings, the large volume of
alicyclic diamine 3, 3'-dimethyl-4, 4'-diaminodicyclohexylmethane (MACM) and long carbon chain dodecanedioic acid were select-
ed as comonomers. First, MACM reacted with dodecanedioic acid to form MACM12 salt, and then copolymerized with PA66 salt to
prepare a series of copolyamide 66(Co-PA66)/MACM12(abbreviated as Co-PA66 resin) resins with different ratios. The results of
nuclear magnetic resonance hydrogen spectrum and infrared spectrum tests show that the ring structure has been successfully intro-
duced into the molecular chain of Co-PA66 resin. The results of thermal performance analysis show that the melting temperature and
crystallization temperature of Co-PA66 resin shift to the low temperature direction with the increase of MACM12 chain segment
content, and the introduction of alicyclic structure can enhance the thermal stability of Co-PA66 resin. The results of ultraviolet-
visible light test show that the introduction of alicyclic structure can greatly improve the light transmittance of Co-PA66 resin. The
test results of mechanical properties and water absorption show that with the increase of MACMI12 chain segment content, the
tensile strength of Co-PA66 resin decrease slightly, and the elongation at break and notch impact strength increase significantly,
showing high toughness. On the other hand, with the introduction of alicyclic structure, the density of amide groups in Co-PA66
molecular chain decrease significantly, which make Co-PA66 resin show low water absorption.
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Samples  7,/°C T, /°C T°C  TC X/%
PAG6 385.6 446.7 2144 2642 38.1
Co-10 385.5 453.4 2133 2548 286
Co-20 393.2 457.5 2059 2481 203
Co-30 396.3 461.3 183.0 2370 160
Co-40 393.1 450.1 - - -

Notes: T, is temperature at which sample loses 5% of its mass;
T, . 1s temperature at which sample has maximum weight loss rate; 7, is

crystallization temperature; 7/ is melting temperature ; X, is crystallinity.
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