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Class summary

Selling complex and customized equipment IS
challenging at best, and creating a compelling bid
package Is critical to winning more business. This class
will show how to use Factory Design Suite software to
accelerate the creation of a build proposal, how to create
compelling content, and how to create a bill of equipment
required for costing the proposal.
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Key learning objectives

At the end of this class, you will be able to:
= Learn how to quickly build a library of equipment for bid
= Learn how to create visualizations to compliment a bid
= Learn how to create a bill of equipment
= Learn how to create project estimation and costing
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ding an Equipment Library
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Autodesk Inventor Files

Autodesk Inventor Assemblies (*.iam)
iungSE :nvenmr Erawinﬁgs ?.dwg: * idw)
utodesk Inventor Farts (".1pt
— Open Other CAD FOrmatS Autodesk Inventor Presentations (*.ipn)
N t | Autodesk Inventor iFeatures (*.ide)
Alias Files (*.wire)
a Ive y AutoCAD DWG Files (*.dwg)
CATIA V4 Files (" model* session;” exp.™.dlv3)
| CATIAVS Files (.CATPart,*. CATProduct”.cgr)
AnyCAD TeCh nOIOgy DWF Markup Files (*.dwf*.dwfx)
- 50 oo DXF Files (*.dxd)
*= Direct Editi ng Capab| lities IDF Board Files (*brd;".emn;".bf*idb)
IGES Files (*.igs;".ige;".iges)
JT Files (" jf)

= Add iIProperties (Desc, Cost) NX Files (*pry

Parasolid Binary Files (*x_b)

. Parasolid Text Files ("x_1)
L ( ) Pro/ENGINEER Granite Files (*.g)
POI nt CIOUd 123 D CatCh Pro/ENGINEER MNeutral Files (*.neu®)
Pro/ENGINEER and Creo Parametric Files (*.prt*,*.asm®)
* Placeholders Revit Project Files (*.rv)
Rhino Files (*.3dm)
SAT Files (*.sat)
SMT Files (*.smt)
STEP Files (*.stp;*.ste;* step;”.stpz)
STL Files (*.stl;*.stla;*.stlb)
SolidWorks Files (*.prt*.sldprt*.asm;*.sldasm)
All Files (%)

Open in Content Editor
Save as New Content...
Edit in Content Editor
Factory ¥ | 83 Factory Properties
Seek Design Content Q, Find In Library

%t Power Recall Ctrl+Alt+R Asset Variant »

&R Select Similar %" Replace with Asset

"Iy Deselect All
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Batch Publish S

Palettes  Asset Builder Update Assets

Tools

= Quickly publish factory assets 1, sacn e
from legacy 2D layouts in a B secnruos

m’l Export Properties
selected folder S

= Provide a depth for a simple " e
extrusion height

= Attach 3D models to the assets |
after they have been published to | ““==iee. ™™

4 [T case machining dep

the Ilbrary V|3 HAASVRE  HAASVRS _

[[] 2 HAAS VF 4 HAAS VF 4 Excluded Blocks * X -

Batch Publish =

Select a folder that contains DWG files: Preview

ChAutodesk Content\Factory Design SuiteyWhat's New 2 l Browse... |

[] £ COMAU XL700 COMAU XL 700 CNC :
4 [ Clean-Deburr.d thect
ean-Deburr.dwg GENAXEH
£ Spindle Finishi  Spindle Finishing Machine
[] 52 IRB7600-150-2° IRB7600-150-350
_ _
Publish Location Extrusion Height (block units)
User Assets ; | Browse... ‘ 1
| OK | | Cancel | | Help
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Convert 3D Models to Assets

= Convert existing models to assets
= Batch publish interface
= Save assemblies as parts/bodies

= Replace existing models with the
published asset automatically

SL-C32H-SCREEN AS!

iMike.iam

DgPr Housing End Co
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! [DooooeEomoooooooooD §
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i Assembly1

] Relationships
ﬁ Representations
m Origin

E)e s |7

Ready

h

FEEEEIEDIALMJ\ Assemblyl ¥ |

Search Help & Commands
Design 3D Model Sketch  Inspect Tools anag Environments  Get Started  Add-Ins  Vault  Autodesk A360  Electromechanica Simulation
ED A.-. ﬁ [ Add DWG Overlay ~ o 0% & Insert Model ~ K Autodesk ReCap T Asset Tag % n 68 Factory Help
> 1= - 0o 00 R i |
£ Layer Manager L Convert to Assets @3 Attach @" Visibility = ) Q}* What's New
Palettes Sync MNew Layout Create Asset Update Assets Bill of Snap Types
N AutoCAD M v 0 hd N 4 Search Q Real View ~ Materials M @ Discussion Forum
Taools Suite Workflows Layout « Factory Components « Point Cloud « Relationships « Annotations BOM ~ Options « Learn «
X
¥ | “rAssembly View v dh

Mikron XSM 60...
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Material Library

= Unified Library of Materials

= Common Among All Autodesk
Modeling Software
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Autodesk Rendering ® x
[ Box - ‘ l f‘ﬁ Create Light ~ -@u ]‘ [D: sun | @'frExposure] @Location I
W Material Mapping | Lighting | Environments | Settings |
| Q|
Document Materials B i=-
MName 4 (Category |:|
B 01920 Default -
B 154209 Default
@ 154209 Default -
# v, Autodesk Library - B i=-
v Home _ = Name ~ (Category |:|
3 Favorites - = B 15sin Square - Brown  Ceramic: Tile .
;ELAEI;{::::;LIMW B 15inSqu..dium Blue  Ceramic: Tile
B EarrEie B 15in Squa..Slate Blue Ceramic: Tile
Ta Default B 1.5in Square - Tan Ceramic: Tile
» Tl Fabric M 12in Non-... Burgundy Masonry: Brick
™m Finish M 12in Runn... Burgundy Masonry: Brick
> Flooring ¥ 12in Unifo...ing - Gray Masonry: Brick
P::. f_lasis.d 11 1in Square - vory Ceramic: Tile
H': h«:gl;;nry | B 1in Squar..saic Blue Ceramic: Tile
»a Metal B 1lin Squar..saic Gray Ceramic: Tile
I Metallic Paint B 2inSquare - Salmon  Ceramic: Tile
m Mirror I 2in Squares - Beige Ceramic; Tile
T Miscellaneous B 3in Octagons - Tan Ceramic: Tile
T Paint [ 3in Octagons - White  Ceramic: Tile
:: :f;:ig _. 3in Square...erra Cotta Ceramic: Tile
fa Siding H 3in Squar..Cozy Pink  Ceramic: Tile
N Sitework I8 3in Squar..ht Yellow Ceramic: Tile
» T Stone I 3in Sguares - White Ceramic: Tile
m Stucco B 4in Diamonds - Black Ceramic: Tile
s Wall Covering I 4in Hexag...Blue-Gray Ceramic: Tile
» T Wall Paint B 4in Square..Light Blue Ceramic: Tile
> Wood B 4inSquar.. Gray-Red  Ceramic: Tile
v AutodeskAdvanc..: I 4inSquar.. Lavender  Ceramic: Tile
T Glass/Color Density = b
Eg -
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Finding Components

= Find Items

= Quick Search

= Select Same Type

= Save Selection
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elect Save

& QE

Select  Select |Selection

i'lh Find Items

structural

v Selection| Al ~ Same | Tree
Select & Search =

Sefs & X

Games B

Sod X

@ Structural

[tsets ~

5]

Find Items
Search Category Property Condition Value
’ Stapdard b Name Contains Wheels
Fabrik_2015v2.dwg
SheetMetalProduction.iam
Terrain.iam
Recap_Work_Navis.rcp
Match Character Widths
Match Diacritics
Match Case
[ | Prune Below Result
4 Ll
| | b search: [Belc-w Selacted Paths v]
| Find First | l Find Mext ] [ Find All l [ Import... l l Export...

] &

Save Select
Selection All

Q| E

Select_ Selection
Same Tree

i'lh Find Items

structural Q

[tlsets ~ &

Selec

Select Multiple Instances

Same Name

& same Type
Select Same AutoCad

Select Same Material
Select Same Entity Handle
Select Same Geometry
Select Same TimeLiner

Select Same Dimensions

{\ AUTODESK.



Lighting

= Types of Lights
= Custom Properties
= Standard Color Library
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M. Lamp Color

Type

@) Standard colors

S - |

Halogen Warm

'| Halogen

Halogen Cool
Incandescent
Fluorescent Warm White

Fluorescent White

“———— Fluorescent Daylight E

Fluorescent Light White
Ceramic Warm

Ceramic Cool

Quartz Warm

Quartz

Quartz Cool

Mercury

Xenon

High Pressure Sodium
Low Pressure Sodium

D50

Fluorescent Cool White |

OK | | Cancel

K (“] Create Light = ﬁ:’u l‘
" Point

'\l Spot

©F Distant

% Web

Q Lighting | Environments | Settings |

# | General
Name
Type
Oin/Off Status
Filter calor
Lamp intensity
Lamp color
Resulting color
Web file
Offsets Rotated X
Offsets Rotated Y
Offsets Rotated Z
# | Geometry
Position X
Position Y
Position Z
Target X
Target Y
Target Z
Targeted

Web Light

Web

vl

[1255, 255, 255
1500

D65

(1255, 250, 255

0.0000
0.0000
0.0000

-52152.6800
-72931.0020
5500.0000
-44951.8243
-67213.3930
0.0000
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Environment

Sun

Sky
Exposure
Location
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Latitude & Longitude

[Decimal Lat/Long ']
Latitude:

37.795
Longitude:

122394
Time Zone: | (UTC-05:00) Eastern Time (US & Canada) v

Marth direction

Angle:U 0

OK Cancel

‘ Materialsl Material Mapping | Lighting | Environments | Settings
A J Sun On
General
Intensity Factor: [ l 1
Color: [] 255,255,255 E]
Sun Disk Appearance
Disk Scale: U 4
Glow Intensity: U 1
Disk Intensity: U 1
Sun Angle Calculator
) Relative Lighting:
Azimuth: 180
Altitude: S0
@ Geographical:
Date: | 6/21/2008 [15] ‘
Time: 10:00 AM v |
Daylight Saving:
Location:
A Sky
Render Sky lllumination:
Intensity Factor: 1
Haze: D 0
Night Color: [l 0.0.0 E]
Horizon Height:
Blur: I:]
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Save Viewpoints

= Save Views
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Camera Position
Orientation

Field of View

Lighting Mode
Sectioning Configuration
Visibility

Appearance

Saved Vi it —
L] Dutside
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Rendering

No anti-aliasing  Anti-aliasing Anti-aliasing 10 Minutes 60 Minutes 720 Minutes
Shading is low Sample filtering  Sample filtering  Simplistic Advanced Advanced
quality Lighting Lighting Lighting
Increased Includes all
Runs very fast reflection depth reflections and  Standard Standard High numerical
shadows numerical numerical Precision
Contains small Good for a final precision precision
Inaccuracies and  preview High fidelity
imperfections
Few artifacts Minimum
artifacts
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Rendering

= Render in the Cloud

= Cloud credit usage is based on...
= |Image Size (MB)
= Qutput Type
= Render Quality
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B

Ray Trace
Low Quality
Medium Quality
¥ High Quality

Coffee Break Rendering
Lunch Break Rendering
Overnight Rendering

Custom Settings...

o AUTODESK 360

3D View
Qutput Type
Render Quality
Image Size
Exposure

File Format

Cloud Credits FAQ
Required
0

Select 3D views to render in the Cloud

Current View -
Still Image -
Standard -
Medium (1 Mega Pixel) -
Advanced -
PHNG {Lossless) -

[] Alpha (Transparency Background)

Available Left
1002 1002

Estimated wai:timeo <10 minutes 6

[] Email me when complete | Start Rendering
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Bill of EQuipment

= Create a bill of equipment for your factory layout that includes equipment
descriptions, quantity, estimated cost, and key parameters. You can then
export this table to other database-driven applications.
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%E Bill of Materials [Welding Cell Clean.iam] ‘ ‘ C=mr=n X~
; a) i = || .Show.Clear ). FE
e Nal=x | ShouClea F= 5
Model Data | T3~ Structured | EE Parts Only (Disabled) |
Ttem Part Number Thumbnail | Estimated Cost | Unit QTY | QTY | Description | Key Parameters -
b oD o1 Bin-8_1041x889x939 Each 6 Length=41.000 in;Width=35.000 in;Height=37.000 in;LidOpen=True;
- 2 welding cell 3 Each 2 Height=762.000 mm;Width=711.200 mm;
+% 2.1 Turn Table Eacl 1 |
{7} 2.2 Robot Riser Each
l +f 2.3 6-Axis Robot Ead!
- 2.4 Robot Controller ‘ £3,000.00 Each
-
L] 4
@ I Import... ‘ I Export... ‘ Done
LS T
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Bill of EQuipment Settings

i Factory Asset BOM C{:ntrDL ﬁj
= Factory Asset BOM Control

Process Sub-Layouts

= Add iProperties AT T—
= Estimated Cost s
= User Assets Only [ o< ][ concal ]

| DWG | Templates | Snap | Assets |Asset Builder | Annotations

[#] Enable Cloud-based assets
Local Cloud asset library

%APPDATA%\Autodesk\Factory Design Suite 2016\FactoryCloudLibrary

Clear Folder

Proxy settings

Disable automatic proxy detection

Placement

Start Reposition command after placing component
Enable automatic layering

Bill of Materials

[#] Add key parameters property to assets during
insertion or modification

[ Restore Defaults
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Export to Excel

= Export the BOM to Excel and apply a column calculating the total cost
= Create a custom template for costing

. . A B D E F G
Export Bill of Materials ﬁ 1 ltem Part Number Estimated Cost Unit QTY QTY Total Cost

2 1 Bin-8_1041x889%939 1 b 0
View to Export: 3 2 welding cell 3 :51,25[].[][] 1 2 2500
4 2.1 Turn Table $575.00 1 1 575
Structured v 5 12.1.1 Turn Table 1 1 0
Data to Export: 6 |2.1.2 Turn Table Tool i 1 3 0
7 2.2 Robot Riser $195.00 1 3 585
First level children only 8 | 2.3 6-Axis Robot '$997.00 13 2991
@) Export all levels 9 |2.31 1 1 0
—— 10 12.3.2 1 1 0
Rk ] | Cancel 11 12.3.3  Axis2 1 1 0
L | 12 (2.3.4 1 1 0
3 2.3.5 Axisd 1 1 0
14 12.3.6  Axis5 1 1 0
15 12.3.7 Axise 1 1 0
16 12.3.8 End Effecter 1 1 0
Microsoft Excel Workbook (" xlsx) 17 12.3.9 Material 1 1 0
Microsoft Excel Workbook (* xlsx) 18 |2.3.10 Safety Zone i 1 1 0
Microsoft Excel 97-2003 Workbook (* xls) 19 | 2.4 Robot Controller $3,000.00 1 3 9000
Microsoft Access 2007 (*.accdb] 20 2.5 Straight Roller Conveyor 1 2 0
; DBF 4 (dEASE |1-u|f] (*_dbf] 21 2.6 Safety Fence (Turn)1 1 2 0
Text (Tab delimited) (* bd) 22| 2.7 safety Fence 1 4 0
CSV (Comma delimited) (*.csv) 3 3| Chassis PalletPart i 1 2 0
Unicode Text (* bd) 24 4 Vimek Fixtrure empty r5245.[][] 1 2 90
Unicode CSV I:*.CS‘I.-’] 25 5 VimekClampinglLoaded 560.00 1 2 120
26 5.1 Vimek Fixtrure empty 1 1 0
27 5.2 203-041-02_Substitute_2 1 1 0
28 $15,861.00

29
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ect Estimation and Costing
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Process Analysis 360

= Quickly model manufacturing processes
= Study manufacturing alternatives to optimize performance
= |dentify bottlenecks, simulation unplanned downtime
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Process Analysis 360

= Setup, Processing, ldle, Blocked
= Average production time per operation
= Utilization

Run Date/Time:
Elapsed Time:
Total Uptime:
Total Downtime:
Utilization:

11/4/2015 4:06:48 PM
02:04:40:499(h:m.s.:ms)
11:01:36(h:m:s)
00:00:00(h:m:5)

88.45%

Industrial Workbench 1

\

89%

Operation 5
- . ] | .
00:00:00(h:m:s}) 00:24:58(h:m:s) 00:48:52(h:m:s) 01:14:48(h:m:s) 01:38:44(h:ms) 02:04:40:488(h:m:s:ms)
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KEY
B Producing I 1dle Setup Time

Blocked [l Downtime

Processor Utilization Charts
Utilization of pro relative to
Workbench 2 Industrial Workbench 1industrial Steel Workbench Workbench 1

OO00OC

KEY

B producing [ 1dle Setup Time Biecked [l Downtime

Workbench 3

Industrial Workbench 2

&
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Factory Assets and PA360

= Process Analysis 360 properties [“Sommery [ et | roces [Layer | Customizae |

published with library asset N ——
= General machine properties o 00

Milling center

= Setup and processing cost . -

] 10000 [hr v 180 min_~ |
= Energy consumption o e

Uptime Percentage Energy Consumption Rate
o % o )
Processor Operations
Q o Mame

Default Operation3
Operationl
Operation2 Processing Time
Operation3 53 :min ""l

Setup Time

] |r|1i.r|. *rl

Sequential Operations
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EXporting a summary report

Workbench 1

Products Produced Part Costs Labor Energy ﬂ

Base o +
;ﬁ 1,220 S 108,452.00 5 74.56 5 - S 108,526.56 S 88.96
.’% KT ERERRE 4,723 S  419,814.19 5 288.63 5 - S 420,102.82 S 88.96
i Loy ey 103,897 $ 9,235912.26 $ 6,340.87 S ] $ 9,242,262.13 $ 88.96
- % N . > o % > > ¥ Q > > ?;@
| B ! L LR EOR e e i Part count Scrap items Part Costs Labor Energy
® o Workbench 3 $/hr kWh
> i;¥+ pes 466 47 S ~ s 25.25 0
= N 663 16.6 $ S 27.65 0
- —— - P 1200 6.0 S - 8 21.67 0
B, s - 455 0.0 $ -8 - 0
453 0.0 S - S - 0
643 0.0 S - S - 0
2800 0.0 S 56,000.00 S - 0
Packiping 1500 0.0 S 15,000.00 S - 0
ry 700 0.0 S 35,000.00 S - 0
1226 0.0 5 1,226.00 S - 0
1 1226 0.0 5 1,226.00 S - 0
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Assembling Luke Skywalker’s Light Saber

= How many operators do we need?

= How much does will it cost to make
the finished product?

= Determine the impact of setup and
processing times.

* |nclude planned downtime or on the
fly during while it is solving

= Send the process directly to the
layout via DWG
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Questions
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