[/A\fhapter 1 CO2 RailCarE
Blank

A. New Metric Document.
Step 1. Confirm new document and units are mm, Fig. 1.

B. Body. .
Step 1. On the Solid tab _SPLID ¢lick Create Sketch |'_;'_||_
| Q Units: mm
in the Sketch area of toolbar and click Right plane J _~  Incan- [> B Named Views
vas, Fig. 2. ‘\\\ D i origin

Step 2. Click Line ) (L) on the toolbar.

Step 3. Starting at the Origin sketch the lines in Fig. 2.
Keep the side lines vertical and the
bottom line horizontal.

PR Q@ (unsaved) JO]

A -Q- Document Settings

~

Fig. 1

Step 4. Click Dimension \Origin Fig. 2
(D) in the sketch area of
toolbar.

Step 5. Add dimensions, Fig. 3.
To dimension click the 7o
line then move the cur- ¢

sor out away from the 305
line and click. Key-in the Fig. 3
dimension and press ENTER.

Step 6. Click Fit I@(F@ on the Navigation Bar at the bottom of the canvas.

R T

[ Preferences X
1 - v General [ ing general Ul ]
Step 7. Click Home G} Qsomet 1, S o
Ll-z Design User language | English
. . e g:::zmure ‘Graphics driver | Auto-select
rlC) on View Cube g_’ﬂ“:‘:_g Offline cache time period (days)
at top right coner of fh it
canvas. ﬁ:‘mi&; Recovery time interval (min}
Network Default modeling orientation | 7 yp
Data Collection and Use
. “ Unit and Value Display Show toolips
Tlp: Set zoom shortcuts to SOLID- . rSi;”E'ﬂ;E” and Generative Design Show command prompt
. v Default Un Show default measure
WORKS. To set, click your name o Show in-command etors and warrings
in tOp I‘ight » + e @ e Pmia"f:;lf:: Generative Design Show Fusion Team notifications
Comer Of Cal'lVaS AutodeskAccUh Pan, Zoom, Orbit shortcuts thdwnrkss
. o Default Orbit type |Free Orbit
and click Preferences, R S SR—
0 nable camera pivot [v]
Flg' 4' On the General My Profie Use gutura—haieﬂr:lriaw navig:tmr:
Subscribe Now
Tab) Pan) Zoom SeleCt @ Sign Out Restore Defaults Apply oK
LIDWORKS, Fig. 5. : .
SO ORKS, Fig Fig. 4 Fig. 5
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Step 8.

Step 9.

C. Create Project,
CO2 Folder
and Save as

On the Solid tab _SPLID ¢lick Extrude i‘[ (E).

In the Extrude panel set, Fig. 6
Start Profile Plane

Direction Symmetric
Measurement Whole Length E
Distance 42
click OK.

"BLANK". i
Step 1. Click Data Panel gE= in top left corner of display.
Step 2. Click New Project button in the Data Panel, Fig. 8.
Step 3. For Project LR =
Name key-in ALL PROJECTS
C02 Cars « My Recent Data ‘
al’ld pI‘eSS A list of what you've recently been working on
ENTER,
Fig. 9 ‘_n_’ Admin Project
Double click ‘Flj'mrs”sgroejset‘:;ing;égﬁmrTembers with Admin
the C02 Default Project
CarS PrOj ect . This comes with Fusion and is where your work is
Name tO en- stored until you create or join ancther project.
ter project. Fig. 8
Step 4. In the Application Bar (top right of panel) click File
Menu > Save.
Step 5. Key-in BLANK for filename, Fig. 10.
Confirm Location is CO2 Cars.
Click Save.
Step 6. Click Close Data Panel 3.

Distance 42 mm -
Taper Angle 0.0 deg v
Operation Cﬁ' New Body -
[i ] OK Cancel
Fig. 6
el
cudacountry cQ

ALL PROJECTS w

@ EXTRUDE
Profile x
Start

Direction
Extent

o B

Measurement

LQWO,; Cars
- ~

MNew Project

L

My Recent Data
Alist of what you've recently been working on

Fig. 9

Save X

Name:

[y |

Location:

CO2 Cars ~

| Cancel

Fig. 10
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D. Cartridge Hole.
Step 1. Change to Back View. To change to Back View, click top

fas &
rear corner of View Cube %ﬂ and then Back x .

X

On the Solid tab _SULID _click

Hole (H) in the Create area
of toolbar, Fig. 11.

Step 2.

<

Rear
face

In the Hole panel set, Fig. 11
Face click rear face of
body, Fig. 12

Step 3.

Reference 1 click vertical
axis at Origin, Fig. 13

Reference 2 click bottom
edge of body, Fig. 14

Key-in 34,
Fig. 15

Drill Point
select Flat

B

Fig. 11
Depth 52

Diameter 20

click OK. Fig. 13

Click Home

(Iso-
metric) on

View Cube
y

ki

X

Step 4.

Save.
Use Ctrl-S.

Step 5.

Fig. 16
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Fig. 14 N

® HOLE

Placement

k 1 selected S

1selected % '
E’»imms ' -

Select

Face
Reference
Distance
Reference
¥ Shape Settings

Extents J- istance - 6477

Y
Mu=x
Dl Point ]

liﬂmms -

Hole Type

Hole Tap Type

[e—s|

20 ~ -
P Objects To Cut

o
Fig. 11

Fig. 15



E. Axle Holes.

Step 1. On the Solid tab w click Create Sketch |'_:’_||_ in the sketch area
|
of toolbar and click Right plane k»/ in canvas, Fig. 17.
™~
Step 2. Click Fit I@(FQ on the Navigation Bar at the bot-
tom of the canvas.

Step 3. Click Center Diameter Circle @ (©
in the Create area of toolbar.

Step 4. Sketch two circles for axle holes,
Fig. 18.

Step 5. Click Dimension D) |
on the toolbar. Fig. 18

Step 6. Add dimensions, Fig. 19.

Step 7. Click Home Q on 6 3.18 3.18 8
| |
< ' .
View Cube ﬂ ) 132 78
: Fig. 19

| @ EXTRUDE "

Step 8. On the Solid tab w click Extrude SI (E).

Profile k2 selec:teu:l
Step 9. In the Extrude panel set, Fig. 20 Sfm _ b rore Pl_m -
Profile click, hold on both circles and select Profile, Fig. 21 "~ ﬁmmm ’
Extent Distance b

Direction Symmetric
Measurement Whole Length E
Distance 42

Operation Cut E
click OK.

Distance 4z ~ ‘ -

Taper &ngle 0.0 deg v

Operation E Cut b

» Objects To Cut

Step 10. Save. Use Ctrl-S

[} oK Cancel

Fig. 20
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F. Create Balsa Physical Material. ® PHYSCAL MATERAL
Step 1. Download the polished balsa.jpg file from cudacountry. ¥ inThis Design
net. .

Step 2. On the Solid tab _SOLID ¢lick Modify Menu > Physical

Material. v Library
Library Fusion 380 Material Library T
Step 3. In the Physical Material Panel: il visc
under Library, Fig. 23. il Piastic
expand Wood il stoe

scroll down to Softwood Lumber and drag Soft- ™"

wood onto the body in canvas, Fig. 24.

Redwood

ol

Siding, Clapboard

Softwood, Finish

Spruce

Teak

Walnut

[—
°
Step 4. In the Physical Material Panel: Fig. 23
under In This Design, Fig. 25. & PHYSICAL MATERIAL
right click the Softwood swatch click Edit. ~ I This Design
= N
Step 5. In the Appearance Properties panel: - g"
key-in Balsa for name, Fig. 26. Dupl.
click Advanced button. v Library Delete
_ ) Add to Favorites
Baka ‘ Library Fusion T
ol Misc
Density [0.00 g/ mm3 = B Plosic

Mvanoed.‘ B Stone
' Bl Wood

Fig. 26

Redwood

Siding, Clapboard

Softwood, Finish

Softwood, Lumber

IEEFF

Fig. 25
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Step 6. In the Material Editor set: E Msterial Editor X
on Identity tab, Fig. 27.
Description key-in
Ochroma Lagopus

Jldentilyl” ppearance = * ”Physical s x ]
‘ Neme Bala ]
Descrinive Informati
Description |Dchmma lagopus |
Step 7. In the Material Editor: Type :W"“" ~ |
. . Comments
chck. Appearance tab, Fig. 28. Kepwords | |
click Color drop down Product Informati

arrow and select Image. Manufacturer | |
Model | |
|
|

Cost |
URL |

Navigate to your Download

folder and select polished balsa.jpg
file. @- B | OK || Cancel | Apply |

Fig. 27

' Material Editor x

Identity | Appearance = * ”Physical e 3 ]

O-
» Information
¥ Parameters
Color [RGB TS 175 TSN 2 [
Reﬂeclance| + Color s
Roughness | | ez —|
Edit ColorW
P | | Translucency
» | | Emissivity
» [ | Relief Pattern (Bump)
b | | Cutout
» Advanced Highlight Controls
Q- B | 0K || Cancel || Apply |

Fig. 28
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Step 8. In the Material Editor:
under Parameter, Fig. 30.
double click the image.
Step 9. In the Texture Editor:

under Position, Fig. 31.
Rotation 90

under Scale
Width/Height 200

click Done.

F Material Editor X
Identity | Appearance = * | Physical & *

P Information

¥ Parameters

polished balsa.jpg

Reflectance 0.07 -
Roughness 0.71 -

P | | Translucency

P | Emissivity

» | | Relief Pattern (Bump)

b | Cutout

b Advanced Highlight Controls

@ h % QK Cancel Apply

Fig. 30

Texture Editor - Parameters

90.00° ‘
~

-

-

- 200.00 mm
Image
Source polished balsa jpg
Brightness 100
Invert Image
¥ Transforms
Link texture transforms
¥ Position
Offset 0.00 mm |5 X
- [==]
0.00mm |+ Y
Rotation
¥ Scale
Sample Size | 200.00 g T Width
ample Size gl i @
200.00 miW=- Height
¥ Repeat
Horizontal | Tile
Vertical | Tile
Done
Fig. 31
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Step 10. In the Material Editor:
click Physical tab, Fig. 33.
under Information
Name Balsa

Description Ochroma
Lagopus

Subclass Softwood

under Mechanical
Density .160

under Strength
Compression Parallel to
Grain 7

Compression Perpendicular
to Grain 1
click OK.

F Material Editor

Identity Appearance = * |[Physical & * |

Basic Properties

[~ Advanced Properties

¥ Information
MName
Description
Keywords
Type
Subclass
Source
Source URL

¥ Basic Thermal
Specific Heat
Thermal Expansion Coefficient X
Thermal Expansion Coefficient ¥
Thermal Expansion Coefficient Z
Thermal Conductivity X
Thermal Conductivity ¥
Thermal Conductivity Z

¥ Mechanical

Density
Damping Coefficient
Young's Modulus X
Young's Modulus ¥
Young's Modulus Z
Poisson's Ratio X
Poisson's Ratio Y
Poisson's Ratio Z
Shear Modulus X
Shear Modulus Y
Shear Modulus Z

¥ Strength
Species
Strength Grade
Bending
Compression Parallel to Grain
Compression Perpendicular to Grain
Shear Parallel to Grain
Tension Parallel to Grain
Tension Perpendicular to Grain
Average Modulus
Construction
Yield Strength
Tensile Strength

Balsa
Ochro&agopus
Structural,structural,&od

Wood

Softwood ‘

1,380 )/(g-"C)

38.000 pm/(m-=C)
38000 pm/(m-=C)
38.000 pm/(m-=C)
1.200E-01 W/ (m-K)
1.200E-01 W/ (m-K)
1.200E-01 W/ (m-K)

0.160 g/em®
0.00 ‘
12000.000 MPa
12000.000 MPa
12000.000 MPa
0.38

0.38

0.38

1200.000 MPa
1200.000 MPa
1200.000 MPa

Multiple

60.000 MPa
7.000 MPa

1.000 MPa ‘
6.200 MPa ‘
80.000 MPa
1,700 MPa
12000.000 MPa
Matural

0.000 MPa
0.000 MPa

ERLINE DUINE I I T IR I IR N A

EILIRE DUINE T IR T IRE N IR I IR IR M IRE M IRE B INE N }

IR L RE N RE MR N IR N IR )

4

EILINE N ]

=

QK Cancel

Apply

Fig. 33
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Step 11. Back In the Physical Material Panel: © PHYSICAL MATERAL

under In This Design, Fig. 34. ¥ In This Design
right click the Balsa swatch click Add to —
Favorites. - m
Edit
. . Duplicate
under Library, Fig. 35. Select Objects Applied To
change to Favorites and confirm Balsa. v Liorary Unassign and Delete

Add to Favorites
Library Fusion 350 Material Library s

Step 12. Expand Bodies in the Browser and right click Body1,
then click Remove Appearance Override, Fig. 36.

)

Redwood

Step 13. Save. Use Ctrl-S

~
4

W Gidina Clanhnard

Fig. 34

@ PHYSICAL MATERIAL

¥ In This Design

‘..*\II m

+4 BROWSER Ll
4 o (DTG
[> £ Document Settings
[> B Hamed Views w Library

s Bl Origin Library Favorites
4 © jj, Bodes,, ‘

o ~
Do Sketche'%’"‘ Copy M Bda

% Move to Group

[, Create Components from Bodies

2 ; .
[E Create Selection Set Flg. 35
& Physical Material

& Appearance A

C’ Texture Map Controls

Remove Appearance Override
Properties ‘

Save As STL
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