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Fig. 1. Phase velocity dispersion curves for a steel pipe with outer diameter of 220 mm and wall thickness of
4.8 mm
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Fig. 2. a) 3D model of the cortical part of the femur. b) 3D model of spongy part of femur. ¢) 3D damaged model
of the cortical part of the bone. d) 3D damaged model of the spongy part of the bone
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Fig. 3. a) Modified network of the damaged cortical part model. b) Modified network of the damaged model of
the spongy part. ¢) The surface made of the modified network of the cortical part. t) The surface made of modi-
fied mesh of the spongy part.
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Fig. 4. a) Designed surface for the damaged cortical part. b) The surface designed for the damaged spongy part.
¢) Assembling the surface designed for the cortical part in the damaged area. t) Assembling the surface de-
signed for the spongy part in the damaged area.
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Fig. 5. a) Unit cell designed with simple cubic geometry. b) The diagram of changes in porosity according to
changes in the thickness of the base of the unit cell.
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Fig. 6. a) Finite element model with boundary conditions and loading. b) Diagram of Young's modulus changes
in terms of porosity changes. ¢) Dimensionless diagram of Young's modulus changes according to porosity
changes.
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Fig. 7. a) Sample made using FDM method. b) Sample made under pressure test. ¢) Stress-strain diagram resulting
from pressure test.

YAY -

Archive of SID.ir



Archive of SID.ir

VAY B ) docio VF) Jlo VY 0yl OF 095 ¢y pool Siln i 4y

1
®  Porosity
0.95 Polynomial Fit
0.9
0.85
0.8

Porosity
o
3
wv

0.7
0.65

0.6
0.55

0.5 °

0.6 0.7 0.8 0.9 1 15 1.2 13
Cube length (mm)
(N

(&) (&) (&)

Jobw (& -6 puiiB Chond (5139 00 (> yb danly Jola (2 ity Jolw alid 051051 ol gt Comds 33 JSIST Ol gt Idg0d (A1 LA S
] g (5 il gBChound (5l oud Db unly s Jekw Jlail o9 (. ] Coomd (5] a1 yb ualg

Fig. 8. a) The diagram of changes in porosity according to changes in the side size of the unit cell. b) single cell
designed for the cortical part. ¢) Unit cell designed for spongy part. t) How to connect the unit cells designed for
cortical and spongy parts.
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Fig. 9. a) The diagram of changes in porosity according to changes in the thickness of the base of the unit cell.
b) Redesigned unit cell for spongy part. ¢) proper connection of unit cells designed for cortical and spongy
parts.
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Fig. 10. a) Scaffold designed for the cortical part. b) Scaffolding designed for the spongy part. ¢) Assembled scaffold-

ing. t) proper connection of two parts of the scaffold with each other. e) The final model of the scaffold designed to

reconstruct the damaged part of the femur. c) Assembly of the scaffold in the damaged part of the femur. ¢) Magni-
fied image of scaffolding assembled at the damaged site.
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Fig. 11. a) Scaffold with three rows of single cells. b) Model designed for finite element analysis. ¢) Full bone model
for finite element analysis. t) Built scaffold model using SLA method.
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Fig. 12. Stress changes in the scaffold model with the bone parts at the top and bottom.
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Fig. 13. a) Displacement changes in the scaffold model with parts of the bone at the bottom and top. b) Displacement
changes in the complete bone model. ¢c) Comparison of displacement changes in two analyzed models.
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