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Bone remodel ing under multi-field coupled lcading

QU Chuan-yong ,QIN Qing-hua
(School of Mechanical Engineering, Tianjin University, Tianjin 300072, China)

Abstract : The bone remodeling process is investigated theoretically and experimentally within the frame-
work of extended adaptive elasticity. Coupling between internal and surface remodeling is considered to
better smulate the bone remodeling process. The interactions of multi-field loading, including transverse
pressure, electrical fields, and magnetic fields, are taken into account when smulating bone remodeling.
A semi-analytical solution based on the state- gpace method was used to analyze the remodeling process of
inhomogeneous bone material s subjected to multi-field loading. Numerical examples are presented to verify
the proposed theoretical model for coupled internal and surface bone remodeling under mechanical and elec
tromagnetic loading. The results are in contrast to former work which did not consider coupling between
internal and surface remodeling. The magnitude of electrical field changesisfound to be lower and the re-
modeling time is sgnificantly shorter. Thisimpliesthat the coupling between internal and surface remode-
ling plays animportant rolein the bone remodeling process. On the other hand, the results show that envi-
ronmental loading can change the structure and properties of bone tissues.
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