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The Mechanical Properties of Bone Tissues
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Fig. 1 Bone section of human proximal femur



499

CwAE s E A Al A4z

Fig. 2 (A) Cross section of cortical bone
showing osteon with its lacunae and
canaliculi. (B) Same section in
polarized light.
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Fig. 3 Typical 3D images of human cancellous
bones; (A) Spine and (B) Iliac Crest
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Fig. 4 A simplified diagram of osteon structure.
(a) transverse and (b) longitudinal section
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Fig. 5 A simplified diagram of cancellous bone
tissue. A trabecular packet is illustrated
by the dotted area. Lacunae and
canaliculi  which  exist  throughout
trabeculae are not illustrated in this
diagram.

3. Bzl 7HN 84
31 XY =He| AN 5

NG Z 2o V|AA 5L B H¥S F
o g rugz g HFEHQA 7AH Ay

(o]
=
& ¢1A/tE 29, 3-point & 4-point wF A

3 S oata wmA GA 1 NAH 54 -
& 4 Itk Table 12 XWF 229 w4
g e vk AEEY rxy 54
Astel A ol weth GQAF ol @et
u, L3k Abete] Wl 4ol Wel gtx ThE AL
% sich

2=
T
2

we N fu lo )

Table 1. Elastic Modulus of Cortical Bone Tissue

Elastic Modulus (GPa) Human  Bovine
Tensile 17.4 20.1
Bending 14.8 19.9
Shear 3.51 4.14
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S; unloading stiffness, A; project area of contact,

Er; reduced modulus, B ; emperical shape factor
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Fig. 6 Nanoindentation technique for bone tissue
elastic modulus measurements.
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Fig. 7 Schematic diagram of cancellous bone
tissue specimen preparation procedure.
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. 9 Linear regression models show correlations
between the modulus and mineral density
values for each type of bone tissue.
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: Cortical,  log N = 25.80-0.13 ¢4}

20043 -
§
[
Ao L
W oW 600
&
g
E A d
= L1200
A

SU‘ K} v A A

iy 1 W w' 1t iy

Cydle to Failure (N)

Fig. 10 Median S-N curves for cancellous and
cortical bone tissues. Cortical bone
tissue  demonstrated higher fatigue
strength than cancellous bone tissue.
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