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Analysis on the Microstructure and Chemical
Composition of Trionychid Turtle Shell

ZHOU Hou-en*, WANG Jia-jun™®, LIU Ya-ping®, SHEN Jie"
(Zhejiang Sci-Tech University, a. School of Materials and Textiles,
b. The Key Laboratory of Advanced Textile Materials and Manufacturing
Technology, Ministry of Education, Hangzhou 310018, China)

Abstract: In order to design and develop high-intensity and light-weight biomimetic composite materi-

al, trionychid turtle shell microstructure is observed, and its chemical composition is analyzed. Results re-

veal that trionychid turtle shell is a kind of multi-scale layer super-hybrid composite material which is hard

and tough. The outer part of the outer dense layer contained overlappes alternately 4 pieces of different o-

rientation-arranged slim and clubbes hydroxyapatite crystal and 4 pieces of thin platelike hydroxyapatite

crystal separately. The intermediate spongy layer has a closed-cell structure with collagen fibers enwinding

round the holes, In the inner dense layer there are filamentous collagen fibers arrayed in a alignment paral-

lel with costal prolate axis. The bending property of trionychid turtle shell without horizontal concave

crack is better by laboratory tested.

Key words: biomimetic composite material; trionychid turtle shell; microstructure; structure charac-

teristic
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