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1 Expressions and abbreviations

Abbreviations Meaning

ANSYS Software for FEM analysis

CAD Computer Aided Design

Constraints Physical locking of drawings and parts in
Inventor

FEM
Finite Element Method

Inventor
CAD tool for 3D models

Mesh

Applying elements to the model

2 Introduction

This guidance will help students taking the course Simulation Based Design in creating a 3D model
using Inventor CAD software. The model will be simplified and idealized using ANSYS Design Modeler
and then imported to ANSYS Mechanical to mesh and analyze the model.

Inventor will be used to make a realistic and correct 3D model of a stiffened plate. ANSYS Design
Modeler will simplify the model. All volume parts will be converted to shell and plate elements.
ANSYS Mechanical will mesh the idealized model and be used for FEM analysis.

3 Creating the 3D model using Inventor

3.1 Constraints

Constrains locks the sketch in the coordinate system. It is important that a sketch is fully constrained
before you work further with it. Inventor offers several constrain options, but only a few will be
introduced in this course. Examples of constrains are dimensional, horizontal, vertical and parallel. As
an example the dimensional constrain means that an edge will be given a dimension which will not
change.

0,000 mm, 0,000 mm 2 dimensions needed 1 1
e . ___

0,000 rr, 0,000 rm Fully Constrained 1 1
T s TR e S |

Figure 1 - Constraints



In the bottom right corner it will say how many constraints are needed.

3.2 Create a part
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The first thing to do is to create a part in Inventor. Open Inventor which is installed on students

computers. Select PRO > NEW - PART

>
m
(@]
-

L= -
Dhee || = v
Create a file from the list of templates.
e
% Assembly
IEI Save ]

Drawing
g Save As ]
Part
= Export ]
Presentation
2 Manage 3 6’)/@

Figure 2 - New Part

3.3 Create a plate

3.3.1 Draw a 2D sketch

After creating a part you will automatically be guided to the sketch part of Inventor. Go to Draw >
Rectangle and then create a rectangle. Start at origin which is marked by an orange dot. The

dimension is not important at this stage.

L

1 Model Inspect Tools  ANSYS13.0 Manage View Envionments Vault  GetStarted RG]

A e e e §

Draw | Constrain | Pattem | Modify | Layout | Inset | Format

/ @ Cirde g Spline ~ [T} Fillet - =
A =

@ Elipse {2} Polygon
Praject

[T Rectangle[-| 4= Point A Tet = | Geometry”
(B} Precise Input | ¥]27.457 mm

Draw

Line

—(EndofPart

Figure 3 - Draw rectangle
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3.3.2 Add dimensional constrains to the rectangle

When adding dimensions to a sketch, one will create dimensional constraints at the same time. Press
the Dimension button and then press one of the lines. Write 4000 mm and press ok. Repeat for the
same lines as in figure 4.

o - L o o e - [ Y - =

i . e rofe
i Inspect T nts e .

] / @ fr" = FJ ~f Equation Curve [T Fill 5 r—“ I

] & (=7 Pal 2| | & =

| Line Circle Arc  Rectangle  Spline o= ChPolygon | o ject [N ZARddE N kg
! - - - ~ - Peint A Ted - Geometry S = |
' Draw ~ Constrain =

I x

|

T | d4

3 solid Bodies(1)
% View: Master
£ origin

(Tt Extrusion1

L 7| sketch1
(D End of Part

Figure 4 - Add Dimensions

Notice in the bottom right corner how the sketch has changed to fully constrained. When the sketch

is fully constrained, right click in the sketching window and press Finish 2D Sketch or press Finish
Sketch in the quick tool bar.

3.3.3 Extrude the sketch
After the sketch is finished, press Extrude and choose the rectangle sketch. Use default settings and

change the value to 10 mm. The part is now a 3D volume part. Save the part before making a new
part.

Ll Gereric

Ej]' ﬁ =T I Coll Thiead  “hy Mave Face

Rerctve B Seer QuEmbon | = T @kl (it G Copy Objec 4 Point + | % Cicular | [§] Stitch 3 Tim 1 Boss B Rute
Extrude] Revihe le il
By rb [ e B et ) Combune Tf, Move Bodies leowes | B e & Sculpt Ehy Ovlete Face | 87 Ret “Jim

Moty = . Wtk Features Paltern Surlace = Plastic Part

Bt « §4 Rectanguler | & Thicken/Offset B Patch Boa g s

.| Plane

Em— | CoNT—

o i
(4] @OEED
oo @D &

Match shage

Figure 5 - Extrude
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3.4 Create a T-Girder
Create a new part by following the steps in chapter 3.2. Select PRO > NEW - PART

3.4.1 Draw a 2D sketch

Go to Draw --> Line. Start in origin marked by orange dot and make a sketch as shown in figure 6.

Notice how the lines will snap to 90/180 degrees angles and other lines in the sketch. The dimensions
are not important yet.

Appearance

/ @ f’m E I—-kj A% Equation Curve I-_‘ Fillet = = ”—’| Wl
& Elli Pol g5 #
Line | Circle Arc  Rectangle  Spline | = @ Polygon Project | Dimension Zdid
- - - - -i- Point A Tedt ~ Geometry o \\ﬁ
Draw ~ Constrain +
*

T | #h
Part’Z
T_T-\’lew: Master
] origin

[EZ] sketch

(D End of Part

Figure 6 - Sketch of T-Girder

3.4.2 Add dimensional constraints to the T-Girder
Press Dimension and add the

dimensions which are shown

Autodesk Inventor Professional 2013 - 5

Fj & Equation Curve L Fillet % Fao v @ @ I Rectangular |«
. . H —_ —_— - 4
in figure 7. The web is 120x7 e Gre Ar  Recmge Spime & T @rovgen = _ |psmenson v = Al | & circular
mm and the flange is 8x70 - ATet- | Geomety e ML= M
mm.

N
=‘
L3] .

] sketch1
(D End of Part

Figure 7 - Dimension T-Girder
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3.4.3 Extrude the sketch
Extrude the sketch. Go to 3D Model --> Create --> Extrude. Choose the sketch. Use default settings

but change the distance to 4000 mm. Save the part before making the next part.

- 10 Madel ¥
r = P B Fycramber [ Theead & Move Face i - T2 Rectanguiar | Thicken/Offeet ] Paten Boa § sapfet | F Pn
¥ @ §® @0 b ) : : : g
ik = it Gy Sweep Ty frmbons e P a5 s G Copy Object P Paimt - o Circular [ 5o Hf T B Bow @ Rude Faler | [ P Giooup i
10 Sketch ™ Rt [ Dene B Cealt @ Combine Tl Meove Bodies 55 T e s [H] Mheres B ekt B, DeteteFace | B Rest J Ly 4 "
Sketch | Primitives Creste » Madity + Fuscn | Work Festues Plasiuc Fart
u
7| #
|
[
2 [T ovgn
— B et
e of Fart

Figure 8 - Extrude T-Girder

3.5 Create a Bulb Flat Stringer
Create a new part by following the steps in chapter 3.2. Select PRO = NEW - PART

3.5.1 Draw a 2D sketch g : : : 0
Start by drawing the lines as shown in figure 9. The 1 ~b Equation Curve [Ry Fillt - | =7 =12

. y 8 & ﬁ 52 !:j RE& {:i SR pee ©J Polygon Pr?ect Dinr:njun ALl
dimensions should be 100 mm, 80mm and 25 mm. S ER ety R

Aana En

-4 Point A Tet - Geometry

Constrain

Draw ~

Insert an arc by pressing Arc --> Center Point

(D End of Part

Appearance

@ Ellipse (=7 Polygon
Line  Circle Rectangle  Spline i SISy
- = - T b Point A Tet - ¢
Draw ~

f/d Arc
Three Point

Are
T | dh Tangent

[/ Part1 ‘ fﬂ Arc

e View: Ma + Center Point|
1| & ) origin
[IZ] sketch1
(3 End of Part

a7l

Figure 10 - Draw Stringer

 ERET

igure 9 - Draw Stringer
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Snap the mouse pointer to the green dot by moving the mouse to the end of the line shown in figure
11. Do not press the mouse buttons, but press TAB two times to change to the y-parameter. Give the
parameter the value 100-4,5 and press ENTER.

Figure 11 - Draw Stringer

The dot will now move down 4,5 millimeters. This is now the origin of the arc. By clicking at the end
of the line as in figure 11 and press LEFT MOSEBUTTON, you will have set the radius of the arc. Type
in 150 degrees and press okay as shown in figure 12.

117,10 de

Figure 12 - Draw Arc

Draw a line which continues the 150 degree arc, and make sure it crosses the vertical line as shown in
figure 13. Make the vertical line longer by clicking on the dimension for the line. Type in 90 as the
new value.

Figure 13 - Draw Arc
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Before trimming the lines, the 90 mm dimensional constraint has to be removed. Try to trim with the
constraint and see what happens. Trim the intersecting lines which are too long. Press Trim and the

two lines as shown in figure 14.

Al @B L8 Restingulsr o Move [3E Trim / (_,))
L IRTATALIE HIE % Copy: -2} Gawnd Line  Circh fre  Rectangle  Sphoe < (& Potygen Proect | Dhmmnsio n &) |2 | e 8 Copy . = e
=+ Poen A Tent Geometry e ;

& w1 = [ Miror ) Fotate == Spot - . v T o o A Tes Geometry ™ O % 01 = | [ Mimer ) Roate =1- Spint

Pattern Medidy Condtrain = Pattern

- ] O
Bl s
Y End ofpat

Figure 14 - Trim Lines

3.5.2 Add dimensional constraints

Add the dimensions which are shown in figure 15. The angular
dimension is made by pressing DIMENSION and then the two lines
where you want to add the angle. Press Finnish Sketch

Figure 15 - Constriants
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3.5.3 Extrude the sketch
Extrude the sketch to 4000 mm.

Extents

4000 mm 3

Match shape

Profile

k Solids

[+ [ )

Qutput

=]
=]
=
—

@D &

et o )(ema]

Figure 16 - Extrude Stringer

3.6 Make an assembly
To make a new assembly press PRO = NEW - ASSEMBLY
PV L= = h o e = |

Search Cormnmands o

I@I@ New
D New 4 New

Create a file from the list of templates.
% Assembly
Drawing

g Save As 3
E o™

=p Export r

()| Presentation
2 Manage (] éfj

iProperties
jur

@ Print 3
a Close 3

| Options | | Exit Autodesk Inventor Professional
1

Figure 17 - New Assembly
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3.6.1 Place Components

In an assembly one can place several parts and combine them to an assembly. Press the Place button
and chose the plate. Press open to open the plate in the assembly. Do the same for the T-Girder. You
will now have two parts which are not connected in any way.

Manage View Environments  GetStarted  Online

[ Make Layout
5 Shrinkwrap -
Companent Manage ~ iPart/ifssembly Productivity

P‘i Ci} 69 e i Cony . EEE -fL‘ [ Create Part/ifssembly &«} [

Place Create Billof Parameters Create F

Materials Substitutes ~

- -
T | “p Assembly view v #4 & Libraries Cef o
%Assemhlvl G Content Center Files -
Eﬂ Representations Navn Dato endret
[ origin | OldVersions 26.08.201311:05

PHP100 26.08.201311:05
|EDPrate 18.08.201317:49
(DT-Girder 21.08.201310:52

Plate -

[Component Fies (ipt; *iam) -

Project Fle: | Default.ipj

Quick Launch Mates

v | [ ) ) e e

Figure 18 - Place components

3.6.2 Constrain parts in an assembly

There are several ways to constrain different parts together. Constraints can be used to lock parts
together. There are possibilities to give angular constraints between parts and make parts tangent to
each other. It is recommended to play a little with the constraints to see the behavior of the different
constraints.

This guide will introduce the mate function. Press the Constrain button. Mate is the default option
when choosing constrain.

Inspect  To Manage  View Get Started ~ Online o -

BH Copy % Make Layout
B Mirror [ Shrinkwrap ~
Component Position Manage = iPart/iAssembly Productivity Work Features Begin ~ Convert ~

<6 Point ~

Bill of Parameters Create | Plane Cableand | Tubeand | Convertto
i3 Rotate Materials - Substitutes M ucs Harness Pipe | Weldment

‘i‘g Move
onstrain| Assemble

Lg;t Ef ggpttem Seplm - @ icopy ED Oy Grip Snap Eé% f [{] Create iPart/iAssembly S} @ I pis + %C:' g [k%:
T
C

x

)

'sFigure 19 - Mate components

| B [§2| Representations
£ origin

(5 Plate:1
| B () TGirder: 1

WI fissembly | Motion | Transitional | Constraint Set |

Type Selections
MIEYETT-] ne
Offset: Solution
0,000 3 o

; €2
@ oo DEF

First choose the underside of the web and then chose the plate. The T-Girder will now snap to the
plate. See what happens if you type a value in the offset option. Set the offset to 0 before pressing
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Apply to save this constraint. The bottom of the web is now mated with the plate and will stay this

way unless the constraint is deleted or edited. See figure 20.

E@@I IR

Offset: Solution
0,000 mm

¥ & OEF
[ e

L) € |

J[caneel ][ ropr ] [22]

Assembly | Motion | Transitional | Constraint Set |

Figure 20 - Mate Components

Selections
E@@I kiks] o
Offset: Solution
e | R €
@) [ o J[ st J[ ety ][>

The girder should now be placed at the correct position at the plate. It should be within the lines of

the plate. Since the plate is a square, it does not matter which line we constrain the web against.

Press the line at the bottom of the web and then one of the lines at the plate. See figure 21.

e

Assembly | Motion | Transitional | Constraint Set |

Selections

E@@I ik o@

Offset: Solution

& DR

| oK

| [cancat ][ wooy | [>2]

Assembly | Motion | Transitional | Constraint Set|

Selections

E@@I [Bfig]

Offset: Solution

O

.000 mm}

¥ &of CEF

" el ]

@ [ o

Figur 21 - Mate Components

The girder should be placed at the center of the plate. By mating the bottom length web line to the
plate side and type 1996,5 mm in the offset box the girder will be at the center of the plate.

Assembly | Motion | Tr

| constraint set|

E@@l R

Offset:
o.000 mm}

¥ &t O

Selections

I

Solution

" e

@ |

OK

J[Ccanc ] [y ] [>]

Figure 22 - Mate Components

Assembly | Motion [ Transitional | Constraint Set |

Selections

E@@I (B

OFFSEt Solution

ol

¥ & O
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3.6.3 Place the bulb flat stringer
The procedure for the Bulb-Flat stringer is the same as for the T-Girder. Follow the steps above when

inserting the stringer. The difference is that the stringer should be orthogonal to the T-Girder. The
model should now look like the model in figure 22.

Figure 23 - 3D volume model.

4 Creating an analysis model
On the student computers at Tyholt there is installed an integrated Inventor and ANSYS software.
This will make the process of converting the 3D model to a surface model much easier.

4.1 Exporting the model to Workbench
When the model is finished, it is possible to export the model directly from Inventor to ANSYS
workbench. On the quick toolbar, locate ANSYS = WORKBENCH.

Workbench | Named Selection Help About

Starts session of Workbench 13.0 i
[ origin

& Plate:1

@TGirder:l

fHP100:1

Figure 24 - Exporting to ANSYS

The data from the model will now be transferred to ANSYS Workbench. The window should look like
figure 25.



1 U -

Fie View Tools Units Help

[INew Zopen... [ save [l save as... |mlmport.. | S Reconnect [ Refresh Project o Update Project ‘ 3 Project ) Compact Mode

A -l Froject Schematic

| [ Analysis Systems

{7 DesignAssessment

&) Electric
¥ Explicit Dynamics

- A

. .

@ Fluid Flow- BlowMolding (POLYFLOW) 2 [ Geometry "

[ Fluid Flow - Extrusion (POLYFLOW)

& Fluid Flow (CFX)
[ Fluid Flow (FLUENT)

& Fluid Flow (POLYFLOW)

(¥ HarmonicRespanse

[ Hydrodynamic Diffracion
@ Hydrodynamic Time Response

3 LinearBuckling
Magnetostatic

il modal

fili Random Vibration
fili ResponseSpectnm
ﬁ Rigid Dynamis
[z} Shape Optimization
ﬁ Static Structural

{8 steady-State Thermal

Thermal-Electric
f@ Transient Structural
m Transient Thermal

Geometry

Component Systems

Custom Systems

Design Exploration

Figure 25 - Workbench

4.2 Export the model to DesignModeler
By double clicking on the geometry the model will be opened in DesignModeler where it is possible
to alter the geometry of the figure. When the model is exported to DesigModeler, right click on

Attach and

press Generate like in figure 26.

u File Create Concept Tools View Help

:J ] | o] “ Unda  {RRedo HSeIEct:’% hv | @r[
| W A~ A~ A~ A A

:J X¥Plane hd )f-‘ None -~ ¥ H :j Generate % Share
| BladeEditor: iimport BGD fELoad BGD | P FlowPath =\ CamThkDe
EJ Select Layer: - - H 1

E--,@ A Geometry
-y 7 X¥Plane
i --,,)f. ZXPlane

-y VZPlane
e T

%2, Edit Selections
Insert 4

Suppress
Suppress & All Below

-8 3Pa

iZ3, Show Dependencies

X Delete
ab Rename
Insert BladeEditor Feature 4

Figure 26 - Generate Model

4.3 Make a Mid-Surface Model
When the model is generated, it is possible to use the automatic function for generating the surface
model. To analyze a model with plate theory using shell and plate elements, the model has to be
converted from a volume model to a surface model. Press Tools > Mid-Surfaces which is shown in

figure 20.
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| File Creste Concept | Tools View Help

ladB @& || 4
L AP AR A
v
BladeEditor: §gImport
Select Layer:
Tree Outline
-8 A: Geometry
¥ K¥Plane
= Z{Plane
3 ¥ZPlane
»*  Attachl
[ M 3 Parts, 3
. & TGir
. @ Plate
. 8 HPL

XYPlane

@ Freeze
(B Unfreeze

1 Named Selection

B Attribute

L= Mid-Surface

4 Joint

@ Enclosure
] Face Split
Al Symmetry
& Fil

WAl Surface Extension
WY Surface Patch

= Surface Flip

W) Solid Extension (Beta)

Fi Merge
248 Connect
& Projection

Repair

b AEER o SCARARQAE e 0

erate  G@Share Topology | [ Edrude @aRevolve Qg Sweep 4§ Skin/loft [ Thin/Surface @ Blend = & Chamfer @ Point [ Parameters

Sy CamThkDef 7 Blade wf Splitter  —JVistaTFExport *~ ExportPoints WStageFluidZone kg ThroatArea | b Preferences

-TEREE = (B

1 Graphics

Analysis Tools v
#% Form New Part

Parameters

Electronics

Addins...
05 Options...

Sketching  Modeling

Details View

(/| Details of Attachl

Attach

Attachl

Source

W\sambaad

,stud.ntnu.no’oyst.. \carDeck.iam|

Base Plane

X¥Plane

Operation

Add Material

Process Solid Bodies

Yes

Figure 27 - Mid-Surface

In the lower left corner, a menu will appear for Mid-Surface. In the Selection Method, choose
Automatic. Change the Minimum Threshold to 0,006 m and the Maximum Threshold to 0,01 m.
Change the FD1, Thickness Tolerance to 0,006m. The minimum threshold defines the minimum
distance between two pairing faces, while the maximum defines maximum distance between two
pairing faces. The thickness tolerance defines maximum thickness. If there are any faces on a body
with larger thickness, they will not be included. It can be dangerous to use the automatic selection
method, but it will do well here. Try different parameters and see which faces are selected. After the

threshold is set, choose Yes — Replace Face Pairs.

Details View Details View
[=l| Details of MidSurfl [=| Details of MidSurfl
Mid-Surface Mid5urfl Mid-Surface Mid5surfl
Face Pairs a Face Pairs 5
Selection Method Manual Selection Method Automatic
|| FD1, Thickness Tolerance [==0) |Manual Bodies To Search Wisible Bodies
|| FO2, Sewing Tolerance (= =0] Lﬁtcnmatic Minimum Threshold 0,008 m
Extra Trimming Intersect Untrimmed with Body Maximum Threshold 0,01 m
Preserve Bodies? Mo d Ma
| | FD1, Thickness Talerance [==0) |Mo

Figure 28 - Autmatic Mid-Surface
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Generate the new Mid-Surface Model by right clicking MidSurfl = Generate

E‘""« A: Geometry
= X¥Plane
= ZXPlane
H= YZPlane
+ & Attachl

%%, Edit Selections
Insert 4

Suppress
v Suppress & All Below

i, Show Dependencies

X Delete

Al ~
prd| Generate

alb Rename

Insert BladeEditor Feature 4

Figure 29 - Generate Mid-Surface Model

4.4 Make joints in surface model

The surface model contains intersecting lines which are not marked. For the meshing to be correct,
we need some more lines in the model. The red square in figure 30, marks where we need to insert a
joint. Press Tools = Joint.

The reason for this joint is that the model needs lines to define areas. Without this joint line there
are no lines to separate the area of the girder and the stringer. More adjustments need to be made

in ANSYS Mechanical to have correct areas. This will be described later.

3 Coomty Do T ———

| File Create Concept | Tools View Help
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‘ X¥Plane
BladeEditor: f@Import
Select Layer:

|
| RIES
|
|
Tree Outline
B8 A Geometry
vy b X¥Plane
vy Vb ZXPlane
<Pl YZPlane
» ¥ Attachl
89 MidSurfl
B, 3 Parts 4
L, 1 Plate)
£ HPL

- a9 TGirg

G Named Selection

erste G Share Topology | [ Exdrude @fiRevolve Qg Sweep @ Skin/Loft [@Thin/Surface @ Blend ~ @ Chamfer 4B Point [ZE|Parameters
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S\ ComThkDef ¢ Blade o Splitter  JVistaTFExport ' ExportPoints W StageFluidZone |z ThroatArea | (b Preferences

& Mid Surface

@ Enclosure

[P Face Split

Ay Symmetry

& Fill

Surface Extension
[ Surface Patch

& Surface Flip

W Solid Extension (Beta)
% Merge

B8 Connect

& Projection

Repair »

Analysis Tools 3
#% Form New Part
Parameters

Electronics 3

Addins...
J) Options...

Sl EE s = Rk
2 Graphics

Sketching  Modeling

Details View

|-

Figure 30 - Make Joint
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Select the T-Girder and the Bulb-Flat Stringer and press Apply in Target Geometry.
Sketching  Modeling |

View a
-|| Details of lointl
Joint Jointl

Apply | Cancel

Share Topology? | Yes

@ Geonery - et
| File Create Concept Tools View Help

| ABEE @] Sin Gro st . B TREE &S RAAQERXE |+ Gl 2
| W~ £~ A~ A~ A~ A
| [xrpiane =] 5| nNone - ¥ H 3 Generate @ Share Topology | WMEdrude  #aRevolve @ Sweep 4§ Skin/loft WThin/Surface  @pBlend ~ 4 Chamfer 4% Paint  [EE] Parameters
| BladeEditor. $Import BGD  {ZfLoad BGD | S FlowPath S\ CamThkDef of Blade o Splitter HVistaTFExport ' ExportPoints MStageFluidZone iz Throathrea | @) Preferences
| electLoyer - | Sl E s = (B
Tree Outline EY Grophics
()-8 A: Geometry
o XVPlane
3 ZXPlane
o VZPlane
iy ¥ Attachl
89 MidSurfL
izl Jointl
(5@ 3 Parts, 4 Bodies
by B Platedl

i 1 HPL00L
o TGirderl

Sketching Modeling

View 2
= Details of JointL

Joint Jointt
Apply Cancel
Share Topology? | Yes

Figure 31 - Make Joint

The final step is to generate the model. Right click on Jointl = Generate. The joint line has now
appeared in the intersection between the girder and the stringer. The model should now be a
complete surface model which is ready to be imported to ANSYS Mechanical.

[=--/8@| A: Geometry
....... v ;;_ ¥¥Plane

B cererte
db Rename
"'V"t [airderl

Figure 32 - Joint
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4.4 Save the mode
File = Export to export the file.

Press

Fis Creste Concept Tools View Help

(2} Retreskinput

£ Start Over

[ Liad Desgriodeles Database...
o Save Prcect

[ b VoS A AR a0 E 4

 Geneste A Sare Topology | Wltitrude  plyRevcive ts.q; §sonioh WTnntutace §llend v & Chamter ¢ pont [T [ Parametess
r-o-ﬁ T CamThiDef of Bade afSpliser o) g Thioetiee | T35
x| B2 (E:i'

L)

= Dty of hoamtd

| beantL

ovget Geoneiies |28ty
:IH

Share Tapalogy!
# Edu joints genarsted |3

The file should be saved as an IGES file. This format will include important information like areas,
dimensions and lines in the model and will easily be imported to ANSYS Mechanical for meshing and

Figure 33 - Export model

analysis.

Savein: | || Ansys3 Practice Modsl

| = E ek Er
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| carDeck files
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STEP (" stp)

Monte Caro M-Particle (* mcnp)
lcepak Project (model)
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Figure 34 - Export Model
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