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Structure of Additives in Ultra-High Molecular Weight Polyethylene as
New Artificial Joints Materials
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Abstract: Five kinds of diamine Schiff base Cu (1) complexes as additives for modifying ultra-high molecular
weight polyethylene (UHMWPE) were synthesized, namely, Cu (I1) complex with ethlenediamion-N, N-bis
(salicylidene ) , Cu (1) complex with 1, 6-hexanediamine-N, N"bis (salicylidene) , Cu (II) complex with
1, 2-cyclohexanediamion-N, N'-bis (salicylidene) , Cu (I1) complex with 1, 2-phenylendiamion-N, N'-bis
(salicylidene) and nano-Cu (II) complex with ethlenediamion-N, N'-bis (salicylidene). The structures,
morphologies and particle sizes of the products were characterized by Fourier transform infrared spectroscopy
and scanning electron microscopy. Friction coefficient of the modified UHMWPE/titanium alloy was tested by a
reciprocating friction and wear tester,3D topographies of the worn surfaces were also investigated. Results showed
that the smaller alkyl showed higher modifying activity, the Cu (II) complex with ethlenediamion-N, N-bis
(salicylidene) displayed the highest tribological modifying activity with the smallest alkyl. When the additive
amount was low (5% ) , the nano-powder of ethlenediamion-N, N'bis (salicylidene) Cu(II) complex was more
effective to improve anti-wear property of the modified UHMWPE than that of micro size.
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Fig. 1 Code names and structures of diamine Schiff base

Cu(1l) complexes
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Fig. 2 Preparation process of nano-addl
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Fig. 3 Variations of friction coefficient of pure UHMWPE
and UHMWPE modified by 15% additives with time
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Fig. 4 SEM images of (a)micro and
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