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Effects of different toughening agents on mechanical and processing properties of nylon 1012
SHAN Qian, GAO Yongzhi, TIAN Guofeng, LIU Jianwei,ZHOU Jiye
(Shandong Dongchen Ruisen New Material Technology Co.,Ltd.,Jinan 250200, China)

Abstract : To improve the impact resistance of nylon 1012, the impacts of three types of toughening agents, namely nylon elas-
tomer (TPAE), maleic anhydride grafted polyolefin elastomer (POE-g-MAH), and maleic anhydride grafted polyethylene (PE-g-
MAH) were systematically compared on the properties of nylon 1012. Specifically, due to the nylon hard segment structure within
its molecular chain, TPAE exhibits excellent compatibility with the nylon 1012 matrix. As a result, it can achieve highly efficient
toughening without the need for additional surface treatment. In contrast, POE-g-MAH and PE-g-MAH enhance the interfacial
bonding strength through the polar groups of maleic anhydride. Mechanical property test results reveal that with the increasing addi-
tion amount of the toughening agents, the tensile strength of the modified nylon 1012 gradually decreases, while the elongation at
break increases. Moreover, the bending strength also shows a downward tendency. Among these toughening agents, PE-g-MAH
retains a relatively high tensile strength owing to its rigid chain structure. On the other hand, TPAE demonstrates a more well-
balanced strength-toughness profile because of its outstanding interfacial compatibility. TPAE demonstrates the most remarkable
impact resistance both at room temperature and low temperature (—40 °C). Specifically, its low-temperature retention rate is approxi-
mately 30% higher than that of POE-g-MAH. In addition, the addition of TPAE had a relatively minor effect on the melt flow rate of
nylon 1012, and it also exhibites excellent processability characteristics, making it a promising material in relevant applications. This
excellent toughening effect is due to the uniform dispersion of TPAE particles in the nylon substrate, which effectively absorbs and
disperses impact energy and prevents brittle fracture of the material. As an efficient toughening agent, TPAE can enhance the tough-
ness of nylon 1012 without additional treatment, while maintaining its excellent mechanical properties. It performs particularly well

in low-temperature environments and has a minor impact on the fluidity of the base material. In practical applications, it can reduce
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costs and shows broad application prospects in fields such as automotive manufacturing and aerospace, including components like

car shock absorbers and pipe sleeves.

Keywords : nylon 1012 ; toughening agent ; nylon elastomer ; maleic anhydride grafted polyolefin elastomer ; maleic anhy-

dride grafted polyethylene
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Fig. 1 Effects of different kinds and amounts of toughening agents on

tensile strength of modified nylon 1012
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