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Mechanical characteristics of a semi-rigid ankle brace for protecting
ankle varus

MENG Qiang', GUAN Guo-ping', NIU Wen-xin®>, WANG Lu' (1. Key Laboratory of Textile
Science and Technology of Ministry of Education, College of Textiles, Donghua University, Shanghai 201620,
China; 2. Shanghai Yangzhi Rehabilitation Hospital ( Shanghai Sunshine Rehabilitation Center), Tongji
University School of Medicine, Shanghai 201619, China)

Abstract; Objective To explore the mechanism of ankle sprain varus, a kind of human ankle brace with asym-
metric physiological structure which can protect the ankle effectively is designed. Methods The anatomic factors
of ankle varus were analyzed firstly, and a kind of ankle brace with asymmetric structure was designed based on
asymmetric structure of ankle joint by anatomy. Using Kinect system and Geomagic Studio software, 3D scan-
ning and digital modeling on ankle joint of a male adult were performed, and the ankle model was established by
3D printing technology. With EVA film, silica gel film and wrapped edge copper network as raw materials, two
kinds of ankle brace with asymmetric structure were prepared by 3D draping and composite materials processing
technology. The shaping properties, tensile properties, fatigue performance, outer fabric breathability and friction
of the designed brace were tested. Results The outside of ankle brace with asymmetric structure had good sha-
ping property, low tensile elastic recovery rate. Under the effect of repeated small load, EVA composite materials
and silicone composite materials could keep good elastic recovery and effectively bear external varus forces. The
results from air permeability and grinding test showed that polyester material was a kind of suitable fabrics for the
outer lining material. Conclusions The mechanical properties of ankle brace with asymmetric structure can meet
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the requirement of ankle varus protection. The fabric of ankle brace can improve moisture permeability and fric-

tional properties.
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Fig.1 Drawing of structure design and material preparation of

ankle brace with asymmetric structure
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Fig.2 Schematic of friction test platform
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Fig.5 Comparison of shaping performance of ankle braces with different materials
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Fig.6 Tensile curves of four samples
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