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Before we begin...

°* Log onto LMS

* Go to: Biomaterials (BMEN90023 2014 SM2) -
Resources - Biomaterials Workshop - 3

* Download and extract/unzip contents into your work
directory

* Open Simpleware software named ‘ScanlP’
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Create a model

* Double click on ‘Models’ in

the model tree to create a
new FE model.

* Drag the ‘Femur’ mask in
the model tree into the
new FE model

Dataset browser

x
Working dataset: iMasks @ Models
¥ Background images
‘.l Dicom (CT) [W: 2000 L: 400] (visible, activ
* o
P Models (ON) £
=& Model 1 (FE mesh, active)
‘.. Femur (visible, active)
Lo
1| 1n 3
[] Show visible mask overlapping 127
138 x95x 2
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| @ © ) Masks @ Models

(| |Full model v | oda

Surface

Model setup

* Select ‘Full model’ as the
3D view type.

* Select model to setup the
model.
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Mesh setup

* Select a ‘Surface’ model type to export an STL (FE/CFD/CAD) file.

* Select the surface optimisation tab and select a compound
coarseness of -50’

* Close the model configuration box and select the “Surface” icon to
mesh the Femur mask.

Model configuration

Model:  Model 3 Model type Export type [STL {FE/CFD/CALD) -

Pre—pmcessingJ Surface optimisation |[Surface mesh refinement volumes |

Compound coarseness ﬂ 50 =
(-50 = coarse, 0 = +FE Grid surface, +50 = fine) L=

Show advanced parameters =3 @
Y
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Masks and models
@ (") Masks (@ Models

Full model h

E@] i

Backgrounds

.D

On/Off

Surface

Mesh (Student Edition))

MTotal : 12,280 triangles
Femur : 12,280 triangles
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Mesh result
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" ScanlP 64-bit - Student Edition - [ProximalFemur.sip]

Export STL mOdeI ":I-Fi] Edit Data Basicfilters Advanced filters Segmentati

: (8 Open... Ctrl+0 '_I |:| frfm 'T_| £%
TL“' Import 2 [ % . —
Ba Close
* Goto File = Export > o cus ﬂ
MOdeI ,;_[ Export 3 Mnd;.
® Recent projects... b Bij"’”; R
CE @ e
* Accept the default ‘Binary’ ,
file type and save the STL ”:::: - . =
mode. —— S

Colour the parts® (Binary only)

*Coloured and concatenated ST files
are not supported by all CAD packages.

* Close ScanlP

Export ] [ Cancel
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Open STL file in Solidworks

* Open Solidworks go to File =
Open.

* Switch the file filter to STL and
select the options tab.

* Inthe STL/VRML tab, configure
file to import as a ‘Solid Body'.

* Import the STL file.

» W53b-5IP-CAD

o .« ProximalFemur L. - earch WS3b-SIP-

= Recent Places ‘

File Format

P _pJ Test.stl 8/09/2013 12:39 PN

General
STLAVEML
IDF

Import as

(7 Graphics Body
i@ Salid Body

(7 Surface Body

Unit: | Milimeters -

|:| Import texture information
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8Ll soLiDwoRrks

Fle Edt View Insert Toos Widow Hep & |[1 - -~

5]

TL Import result

Test @ Search SolidWorks Help

P2 m@ R

&l

Boss/Base | Boss/Base

51 -
Extruded | Revolved [} Lofted Boss/Base
) Boundary Boss/Base

VW@ - -6 - @ BB -

(M
Extruded Hole
Cut Wizard

[@ sweptcut

Revolved (] Lofted cut

Cut

@ Boundary Cut

a

Fillet

Linear
Pattern

Qb G wep
R oraft @ Dome
@ Shell @ Mirror

Reference Curves
Geometry

Features [ Sketch [ Evaluate [ DimXpert [ Office Products [

eEREe >
(®

% Test (Default<<Default>_Displ
2] Sensors

#-{A] Annotations

8= Material <not specified>
&> Front Plane

&> Top Plane

&> Right Plane

1. Origin

(@ Imported1

< m

Soli ion Edition -

»

L,

LIS WEB-D-60-@ 2

ICEE

*Bottom

Custom + 7]

<o

[T 0] Model [Wiotion StudyT_]

Editing Part

Use Only
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Create reference plane

* Set your view normal to the right
plane.

* Select Reference Geometry -
Plane.

e Select the “Top Plane’ and specify
and projection displacement of
325.0 mm.

* This creates a reverence plane
approximately in the middle of the
femur.

\11/] SOLIDWORKS File Edit View Insert Tools Window Help 3‘ (=14
g H @ 3
@] s =
Elill"ﬁ*%‘w._@'a'&r' B
Swept Boss/Base Rib
Extruded Revalved Lofted Boss/Base Extruded Hole Revolved Lofted Cut Flet e Draft reRe® FUYES | instantan
W e 4TS =s | Pattem
Boss/Base Boss/Base Cut Wizard Cut
Boundary Boss/Base Boundary Cut hell

Features | Sketch | Evaluate | DimXpert | Office Products |

BEER |% Test (Default<<Defaults_D...

D =
Message

Fully defined

First Reference

3
[ | Top Plane

|§| Parallel

| I | Perpendicular
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Create reference points

* Create a new sketch on the
recently created plane.

* Select the point tool.

* Select points on the outer
boundaries of the geometry where
lines intersect to create nodes.

* Do this for the circular region on
the hip-side of the model.
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Create a line

* Select the spline tool.

* From the bottom to the top,
select each point, one-by-one, to
join all the points together with a
cubic spline.
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? O i Offset |52 :I ketch Pattern

Create a closed volume oo n e e

EEIEIE AT G B3

* Select the offset entities tool. e "

* Select the newly created line and e,
ensure the projection direction is i
away from the Femuir. J ]

F
E{l

e Select a projection distance of 3mm e
and close off the sketch with 5}
connecting lines at the top and bottom 2~
of the sketch. e «
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Extrude the profile

* Select the new sketch in the
model tree and select ‘Extruded
Boss/Base”.

* Select the direction to “Mid
Plane”.

e Select the projection distance to
10mm and extrude the profile.

inear
Cut  Wizard  Cut fatisgs
Boundary Boss/Base ™ BoundaryCut | . H) shel [T Mirror

Features | Sketch | Evaluate | DimXpert | Office Products |

@ @ Py S Test (Default<<Default>_D...

THE EVOLUTTION STARTS HERE



THE UNIVERSITY OF
MELBOURNE

Final Result

n (3 swept Boss/Base E & ) Swept Cut @ 909 @y Rb (@ wrap o YU =
Extruded Revolved 8 Lofted Boss/Base Extruded Hole Revolved Lofted Cut EReE ;;r;;rn Q Draft e Dome zzzenr;r;ce Surves Instant3D
Boss/Base Boss/Base Cut Wizard Cut s Y
@ Boundary Boss/Base @ Boundary Cut = 2 [i Shell @ Mirror = 5
Features | Sketch [ Evaluate | DimXpert | Office Products | QN EWE- P 6o @ R~ Bi-
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{7 Sensors
(#-{A] Annotations
& J:g] Solid Bodies(2)
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X Top Plane
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1, Origin
@ Importedl
&> Planel
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[ Sketchl
]
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Up for a challenge?

* Add chamfers to the orthopaedic part to improve
ergonomics.

° Try to add holes in the middle of the part for
screw supports.
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