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Autodesk Inventor can be used to save time, money, and scrap in manufacturing. Successfully
manufacturing a product is not only about the final product, it also includes how you get there. Use
Inventor to work backwards to develop all the process steps of manufacturing a part. Design the finished
part you need, then with iParts and iLogic you can engineer all steps needed to get from a block of steel
to a finished part. We will show a workflow that takes advantage of the associative abilities of the “I”
tools. As your finished product evolves all of the production steps change as well. This work flow
enables you to develop documentation for inspection, fabrication, etc, work holding, fixturing, and
machining 3D models of each progression. Stress analysis of parts in process can be used to assure the
process won’'t damage the final product. We will also offer tips and tricks that help the manufacturing
engineer incorporate Inventor on the shop floor.

Learning Objectives

After completing this class, attendees will be able to:

Use iParts to describe process steps from start to finish.

Incorporate tips and tricks relevant to Inventor and machining.

Understand associative properties and parameters with regards to steps in a process.
Build one typical model of a family, then automate the development steps for all variations.

James Dumont - james@datamat.com

James has more than 26 years experience with Autodesk products. He currently works as an
Applications Engineer for an Autodesk® reseller, Datamat Programming Systems, located in Norwalk,
CT. James has helped many companies become more efficient by understanding their needs and
developing technigues and strategies to better use Inventor. He also presents at each Autodesk® Users
Group that Datamat provides quarterly in three different states. James has been a guest speaker at
Rhode Island's SME chapter as well as several local engineering colleges.
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Jeff is an Autodesk® Inventor® certified Professional user. His company that has provided custom built
machinery and automated systems for 32 years. His clientele includes companies that produce products
used in every facet of our lives: Medical, Commercial, Aerospace, and Automotive. Jeff has been a
featured speaker at several Autodesk events including AU and World Press Day. He is an animated
speaker who teaches as well as entertains. In addition to designing machinery, he is a guest lecturer at
SUNY Farmingdale University for CAD and CNC machining, on the board of advisers for the Engineering
and Manufacturing curriculum, co-chairs an Autodesk user’s group, and coaches a Robotics First team.
Jeff is also an independent consultant offering training and engineering services.
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Introduction

iParts can be used for more than just inserting members of a family on demand. This class will show
how you can use iParts to create and then document a manufacturing process for a machined part from
a blank casting.

The first concern when designing a part is its functionality. The part’s features detail the part, not how
you get there during manufacturing. In the manufacturing process there are steps that are required from
the raw stock to the finished part. i.e.: Blank casting or block, roughing, finishing, drilling, tapping,
polishing, and more. Each one of these steps needs to be represented as its own part. From these
parts, detailed prints and process sheets are created.

Interim parts can be created via different work flows.

e Individual Parts created one at a time. This will take a lot of time. The results are not
associative. And if changes are made, each part needs to be updated individually.

e Derived Parts have similar issues to Individual Parts.
e iLogic will create great results. However, it is more tool than is needed.

e Parts can be used with awesome results. Start with the finished part from engineering. Then
using iPart functions you create a member for each manufacturing step. Each step is associative
to the previous one. If global changes are needed they are easy to implement using the family
scope setting. By using the member scope setting, individual members can be modified for
manufacturing processes. i.e.: adding material to be rough machined from the raw casting.

Before we get to the iParts workflow we will cover some basics of Inventor functional design tools.
These tools are part of the new workflow:

e Content Center (CC) — Quick review of CC along with tips about functions that you might have
missed
o Creating your own R/W library
o Creating a new category
o Publishing content to your library
o Bill of Material (BOM) — When working with parts, part families, parts lists, documentation and
more, there are many times properties need to be modified. By using the BOM you can effect
these changes quickly in a bidirectional way that saves a lot of time.
e Parts — a quick review along with tips to make the process faster and easier.
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The process starts with the model of

the finished part.
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The finish will be a set of prints for mfg steps

Before we start on our part process let’s take a few side trips to learn about tools we will need. Inventor
has a number of functional design tools to create and add parts to assemblies in place: Frame
Generator, Bolted Connections, Power Transmission, Content Center and more.

Lets explore some of what Content Center (CC) has to offer
The model created for the class is missing a set screw. Lets drop a screw from the CC. Open CC.
Then, filter the search for set screws. Using filters will make finding parts in the CC much quicker.

View Tools Help

0O 2|

CategoryView

- Cable & Harness

£

[+-fmm Fasteners
(- Features
(- Other Parts
- Shaft Parts
[-[0 Sheet Metal
[#-[) Stands

-5 Structural Shapes
(- Tube &Pipe

vvvvv - Search results
-4 History

Content Center — filtered

Filtered

Search For:

Eet saews [ - Search Now

Serchiesuhs

AS 1421 Cone Point AS 1421 Cup Point - AS 1421 Dog Point - AS 1421FlatP:
- Metric Metric Metric Metric

AC 4142 « Dart 4

RE 4142 « Dart € rennn 1121 o ND 148

Parts that you use over and over can be added to a “favorites” folder. This gives you quick access to

them.
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Right Click and ADD TO FAVORITES Favorites shown.
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View Tools Help
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| - Bolts

-[HB Countersunk

f Hex Head

Hex Head - Flanged
Other
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Search For:

The AUTO DROP needs to be enabled, “ON” is the default setting. Use the SELECT OTHER tool to
allow selecting in an assembly to add contraints

Select a circular hole edge.
Hexagon Socket Set Screw - Half Dog Point - Inch
4-40 UNC x0.25

Hexagon Socket Set Screw - Half Dog Point - Inch 4-40 UNC x0.19

Hexagon Socket Set Screw - Half Dog Point - Inch
4-40 UNCx0.19

Hover over the geometry for it to self pick the Click and drag for length selection.
size. Click on the edge of the hole. It will size
and constrain the component to the part.

The dropped part is constrained on the hole diameter. Adding a tangent constraint between the pin and
the screw fixes its location. Now that we have seen some of the functionality of the CC we will move on
to iPart functions.
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K- ﬁ Revolution1
— @) Chamfer1

This is a jaw tooth that we will be using, it has multiple configurations.

48 iPart Author
| Properties | jon | iFeatures | iMates | Work Features | Threads | Other |
@ jaw tooth_cc.ipt Name
Cl a Revolution1 a 43
- d0 [0.132in] e i
- d2[0.25in]
- d3[0.125in] —
= d4[0.312in] ‘ﬁ‘
- d5 [0.25in] &
Lx= d12[0.0271n] k)
[]vva Chamfer1
E Thread1
-0 m™ooo1
(] Other
5] Member Part Number 43 | d1z (W@  Material & Sze Description
1 | 3w tooth cc-01 jaw tooth cc-01 0.125in_|0.027in | PAEK Plastic Small SMALL JAW TOOTH
2 | jaw tooth cc-02 jaw tooth cc-02 0.125in_|0.027in | Nylon 6/6 Small SMALL JAW TOOTH

iPart Table with 2 primary keys defined.

x
7| &
B jaw tooth.ipt
= Table
,z* Size = Small
| & Material = PAEK Plastic
—[] & material = Nylon 6/6
' & Material = Rubber
§* Size = Medium
= a Material = PAEK Plastic \
(— & Material = Nylon 6/6
& Material = Rubber
* Size = Large
| & Material = PAEK Plastic
+— & Material = Nylon 6/6
' & Material = Rubber
B [ iMates
-0
- 3 Solid Bodies(1)
B T_f- View: Master
R B Arinin

An iMate is added to the part for easy placement in assemblies.
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Keys |[Tree |Table |

Name
Size
Material

PAEK Plastic

Rubber }

[ Al values

N
h
Place component | Y

See how an iPart works in an assembly. Place the part parent and choose the configuration. Use iMate
to constrain — using ALT/drag method.

;;;;;;;;;;; AR s e velann

Ly e i
ositign Ma Productivity |  Work Features | Begin ~ | Convert ~
- | Pattern Component
Component
— S
% |33 |82
Column v Select component to pattern

Measure

0.70636971281345 in
0.70636971281234 in

Next click on PATTERN COMPONENT.

Column

2
$ 2u

0 200in

By using the MEASURE tool you get the pattern distance from the hole spacing.
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Next publish the parts to the CC to create a more consistent work flow for company standard operations.

Publishing into the CC requires a R/W library. The CC can be configured to access content from either
the Vault Server or the Desktop Content.

 Application Optio

General | Save I File I Colors I Display I Hardware I Prompts | Drawing
Notebook | sSketch | Part | iFeature | Assembly | ContentCenter

Standard Parts
[T|Rrefresh out-of-date standard parts during placement

Custom Family Default
@ As Custom
") As Standard

Access Options

(7) Inventor Desktop Content

f Location of Libraries:
} C ‘\Prograhbaté ‘@u&baesk‘ﬁhven&br 2!5 iVBV‘\Croniént Eenrter 'q.ubrérieé‘n,

@ Autodesk Vault Server

\

The APPLICATION OPTIONS is accessed from the TOOLS menu on the ribbon.

Projects

Project name | Project location
Advanced Assembly C:\Inventor 2012 Advanced Assembly Class Files\
Autoloader C:\Users\Public\Documents\Autodesk\vault Collaboration 2013\Samples\Autoloader\...
W4 DatamatVault C:\DatamatVault\
Default
Inventor Eval C:\Inventor Eval\

ES

JRHSRERRIRT

w21 Project (read only)
€ Type = vault
Eﬁ Location = C:\DatamatVault
) Included file =
of® Use Style Library = Read-Write
[# @ Appearance Libraries
(@ Material Libraries
® @ Workspace
@ Workgroup Search Paths
& @) Libraries L
® @ Frequently Used Subfolders
@ Folder Options -

m

s &
4

|||l Configure Content Center Libraries

It

The PROJECT PANEL showing the CONFIGURATION CC LIBRARY button.
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Configure Libraries:

Access Option: Autodesk Vault Server

Server Name: localhost

Libraries

| | InUse I‘. Name Access /.Induded Project
| a DatamatCC Read/Write

“ % Inventor ANSI Read Only

ol fu

The library we will be using

Vault  GetStarted  Add-Ins  Online

3DModel Inspect Tools [EVFRFFLN View Environments

l 32 Rebuild All f %j g Save @ & Feature G Insert iFeature . o m ® iMate Gy EBxtract iFeature % iLogic Browser é B*% Publish Feature | (5] Streamline
2 o + 5
2R Update M, f%, Updaty Insert Object |~ Angl I~ Export Object: C t - Event Tri Publish Part
D UpdateMass | et | stylesEditor = "¢ | Derive 2P Insert Object ¢ Angle.caual ] | s punch Create D3 BPort Obiects @, Componen Add Rule T EventTriggers o, o0d Publish P e
S Purge B Import iPart |EZ Edit Member Scope |+ 4 iTrigger [B2 Batch Publish
Update | Parameters v | Styles and Standards Insert Point Cloud Layout Author ‘ iLogic ~ r Content Center Web ~

Use the CC EDITOR to create a new category.

Content Center Editor.
View Edit Tools Help

QO |Px v-R|lLud BHEEw Y X E-B=

Library View: &Datamatcc

e
Search For: |

- Fasteners S Inventor Routed Systems
<[ Sheet Me: blnventor Sheet Metal

" Stands | |_|
= StrucmralMerged View
(-85 Tube &Pip

i ©) Qparch reailte | H:m ]

Set the LIBRARY VIEW to your R/W library if not defaulted already.

View Edit Tools Help

0O DA v-B LU BEBE YN O-E
Library View: bDatamatCC -
Search For: i s
) Sevta s S — —
By Tube &Pipe e A~
-} Search results M @] o e
) History e
Holts e -
& e gy : =

Create a top level category. This is different than creating a sub category.
Right click in the CATEGORY VIEW AREA. Then enter the category name.
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3DModel Inspect Tools [EVERFELN View Envionments Vault  GetStarted Add-Ins  Online o

| 3% Rebuild All f %/ ve @ 4 Feature G Insert iFeature % 18 ® iMate Gy Extract iFeature S iLogic Browser é B3 Publish Feature | (5] Streamline
o x u Q o
2 Update M: *f% Updat 53 Insert Object ~ Angl I~ Export Object C it - Event Ti 43 Publish Part
D UpdateMass | et StylesEditor = "o | Derive B €M RISt (T ANGEEUATT| 1oy Attach Create D BportObiects . Component - |, 1 Rute| I Event Tiggers | (o oo Publish Pa g
S5 Purge B Import iPart |2 Edit Member Scope |+ 4 iTrigger 3 Batch Publish
[ /
Update | Parameters v | Styles and Standards Insert ‘ Point Cloud Layout ‘ Author | iLogic ~ /" Content Center Web ~

Next, click PUBLISH PART.

Select Category to Publish to: Define Family Key Columns:
)  CustomTools Table Columns:

E\\‘Oﬁ Cable & Harness 2 Material [Physical]
E laterial [Physical
g g *’ Bleez;ipﬁon [Project]

; er

s ) Features Part Number [Project]
m@ Other Parts

@) Shaft Parts

+]- [ Sheet Metal

- Stands
@.v.pa‘ Structural Shapes
E-'ﬁa Tube & Pipe

[Cconcel | [ Bk [ mext> ] [ rubisn | [ comcel ] [ <gock [ Next> ] [ pubisn |

Set Family Properties:

Family Name:

jaw tooth_cc

Family Description:

SMALL JAW TOOTH
Family Folder Name:

Ea? tooth_cc

Standard Organization: Manufacturer:

ACME -

AFNOR Standard Revision:
ANSI

AS

o '] [ <Bak [ Next> ] | publish |

Change STANDARD ORGANIZATION and MANUFACTURER, then click NEXT to continue.
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Select | Table View | Family Info

Size Material [Physical]

Small PAEK Plastic

e o et

View Tools Help
0Oz P& v-e@RaE-EHE

Giomtoo
(- Cable &Harness
2 —

Large Rubber

() Custom Tools *—-
[#-ffm Fasteners

(- Features jaw tooth_cc
- Other Parts
(- Shaft Parts
[0 Sheet Metal
[-{Z) Stands

-, Structural Shapes
g% Tube &Pipe

-} Search results
-4 History

() As Custom [luse iMate
@ As Standard

[oc ][ concel J[ oy ]

Item Count:1

You can now place the new CC part as you would others. Select from the CUSTOM TOOLS folder.

Choose the size and the material. Use the iMate to constrain the part.

popent

Component
T B

51
=3
2

2 969
Feature Pattern Select

Select feature pattern to associate to.

Use COMPONENT PATTERN with the FEATURE PATTERN select option.

Lets take a look at the benefits of using the CC for iParts. All CC standard or custom parts have the
same behavior. For example, if you want to change the size of the set screw, right click CHANGE SIZE .

92 Repeat Pattern Component

10
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[,} > @ Material &) Appearance

Insj k Select Component Priority Environments Vault  GetStarted Add-Ins  Online

|ﬂ Select Part Priority Oy Grip Snap %E f [i] Create iPart/iAssembly &‘?’
iori 9 Move x
Placefrom @ R ) Part Priority & Bill of Parameters Create
Content Center E|E i riﬁ'l Select Feature Priority 00 Rotate i Materials \ Substitutes
Component ﬂ Select Faces and Edges Position Manage v iPart/iAssembly Productivity
P @Select Sketch Features
T | “pAssemblyView ~ @b B, Select Visible Only
100065.iam ©3 Enable Prehighlight
+1- [@7l Renresentatinns —

If needed, change a part that has been included as a patterned part. To replace the tooth in our jaw use
the SELECT PART PRIORITY instead of having to go find the part in the assembly browser. This is
faster and simpler.

(d o)

Right click and change size and then choose a new member.

To change a standard part or iPart without the CC takes longer. We can still use the SELECT PART
PRIORITY filter, but then we must find the part in the browser.

& Hexagon Socket Set Screw - Half Dog Point - Inch 4-40 UNC x 0.375:1
- & 0 Component Pattern 5:1

= 32 Element: 1

[J:'!— @ jaw tooth mh-03:1

R
_-—' !C]iMa 5 Repeat Replace Component

@ Insert:31 (jaw tooth mh-03:1,100084: 1)

A OO

Find the part in the browser. Select (+) to expand, right click on the table, CHANGE COMPONENT
A work flow with iParts published into the CC is consistent. Not using iParts in CC requires more

work. Picking one work flow for all company users makes training more productive. Publishing
your iParts will make your company more productive overall.

11
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iParts vs iLogic

Why use iParts when you could use iLogic or even Derived Parts?

First, let's make clear why you would choose to use iParts over iLogic. iParts are used when there are

limited numbers of members. With our tooth example we might have up to a dozen variations i.e.:
Material, Diameter, or Length. So it is fitting to use iParts.

iLogic is used when the number of members is unknown and you will be using rules to control other parts
whether they are iParts or not. Consider a part that has hundreds of possible variations. Go with iLogic.

o | L : « =i ) 'll'~ [l Material M= Appearance ~f6 77 ¢ = Type a keyword or phrase
| Assemble Design Weld Inspect Tools [RNELENEM View Environments Vault  Get Started  Ad Online o -
. 3% Rebuild All f .f} *fg Save B9 Insert Object &%‘ \ i II‘ ® iMate B Mold Base Author % % iLogic
@ o X » 2 s Q
=@ Update Mass % Update 53 Export Objects 13 iCopy Author EventT
Update &2 Up Parameters | Styles Editor ™ B Index Attach Create 7 B J v 0Py | Add Rule E i
i I Defer Update S Purge iAssembly 4 iTrigge:

Point Cloud Author iLogic ¥

Update Parameters v | Styles and Standards

T | “rAssembly View ~ @
Tank.iam (iLogic)

= Eﬂ Representations

.t,'-_'- View: Default
= Position

= He Level of Detail : iLogic

TankGUI

&% Top Nozzle =) Bottom Nozzle

Sa—— SA—
Direction Left n Direction n

Goaser sae nerze[v] s nvrte )

Ho All Components Supp

BMI Parts Suppressed =l Tank Body [=l Tank Base = Baffle

Ho All Content Center Supll| piameter [36 [+] Height [22in [~] pistance From Top

[ Logic

B Tank Only Height  [30in | Diamter [30in | Distance Between Each Baffie

& 7] origin

I— B4 Preparations Lugs [E]

- L welds

— i Machining

— O End of Features [

- £ TBase

B~ 4 TankBody: 1

Close ) i%@ Cancel | j-prg!v!

e
Sheet Metal 3D Model sp s Environments  Vault  Get Started s v
. %% Rebuild All f _.f} *f3 Save 'j & Fe Gy Insert iFeature 2 5} %‘? %’ m ® iMate
| L vy | , b
~  Z] Update M\ %, Updat 53 Insert Object Angl |~ Export Objects
€ X8 Updat< Macs l Parameters 1S'cyles Editor * s Derive i ect (R sigie cavs 1 Index Attach Make Make Create O’_b s =
ofe - L —_— L part Components | iPart |
Update Busbar Generator Type F B Layout | Author
1. Size / Material 2. Punch
— £ = © Single © Dual ©) None Top ‘Bottom
=+ @ Folded Model 3. Punch Style 4_Definition
[’_T-\ﬁe.w.: Master . . Dimension B
DOngm © 01 © 02v -
#> Contour Flange - 1 Y
71 sketch2s ' I
G = L1 © 02H © 02D | . o Spacing (X)
T Tep-Sleto - o
U TEReES . =
7 Sketchas L - Nema=175 ~
(&) Fop—Hele{sufl @04 ©o06
8t tieienatt | | : Punch Type
s ® ® y e Slots =
& Top_SlotPattert o ©ifs e (PR VR S
2] Sketch21 95 - T Punch Size
(E]) Btm—Hele{s : ~
©12  ©16 =ajpatterns are centered 716 =
wan o]
Material |Copper. Silver Fla ~

Rules |Forms I Global Forms. | ExﬁemalRules]

12



Autodesk® Inventor® work flow for developing a top down manufacturing shop process

Bill of Material

A quick look at some of the advantages of working with the BOM. Changes to part and assembly
properties can be managed better and faster from the BOM

ironments  Vault  Get Started  Add-Ins

g A
e}f w v

User  Surface Welding
Symbols

Parts List
TEM | QY | PART NUMBER DESCRIPTION
2 [ANSIB18.3- 440 UNCx

- Half Dog Point

- 7 VIEW 1:100065.iam
f# 100065.am
B Parts List: 100065.1am

019
[ANSTB18.8.2-3/16 X

37 1 |msl B18.3-4-40 UNCx  |Hexagon Socket Set Screw
0375 - Half Doa Point

Lets take a look at a possible drawing created from our ManGrip assembly. In this drawing the balloons

are out of sequence. Also notice that most of the parts do not have descriptions.

Parts List: 100065.am i
-
P[% mEM | Q1Y PART NUMBER DESCRIPTION
9] ] 1 1 100064 Connecting Rod
o &l 2 1 | 100067 Hand Lever
| 3 2 |ANSIBI8.3-440UNCx | Hexagon Socket Set Screw -
0.25 Half Dog Point
& 4 6 ANSI B18.3 - 4-40 UNC x Hexagon Socket Set Screw -
0.125 Half Dog Point
(Il s 1 | 100080
Y] G 1 100083
(Il 7 1 100068
(Il s 1 | 100078
Y] ) 1 100082
(I 10 2 | 100079
(] 11 1 | 100069
(] 12 2 | 100070
(7] 13 1 100071
(] 14 2 [100072 |
EJ] 15 1 100073
(0] 16 1 | 100074 |
(] 17 1 100075 i
(7] 18 1 [100077
] IET) 1 [ 100066
Y D 1 | 100076 |
o1 & 21 1 [ 100081 N
B 22 1 [100084 (l
& 23 1 ANSI B18.3 - 4-40 UNC x Hexagon Socket Set Screw -
0.19 Half Dog Point
9 24 1 ANSIB18.8.2-3/16x 1 Pin - Hardened Ground
Production Dowel
Q 25 1 ANSI B18.3 - 4-40 UNC x Hexagon Socket Set Screw -
0.375 Half Dog Point
(i) I 8 |jaw tooth mh-01 SMALL JAW TOOTH
2 8 |jaw tooth cc-01 SMALL JAW TOOTH
o ) (o ) L )
J

Above is the opened parts list for the assembly on this sheet.. You can change the order and add
descriptions here. DO NOT DO THIS! Go to the next page.

13
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III llIll a
| mem [ aqry PART NUMBER DESCRIPTION
anl 2 ANSI B18.3 - 4-40 UNC x Hexagon Socket Set Screw -
0.25 Half Dog Point
Qvll 6 [ANSIBIB.3-4-40UNCx |Hexagon Socket Set Screw -
0.125 Half Dog Point
()|MEENM| 1 00080
(7| MEE| :  [1o0083
S |E7/MEEEE| +  [1o0064
o ||| 1 [100067
(NS 1 [1o00s8
(7|MECEM| : [1o0078
(7| MECHE| : [io00s2
()|MECHl| 2 100079
(7| MESHM| 1 [100088
(7| MEEE| 2 [1o0070
()|MEEl| 1 100071
(|MECEl| 2 100072 I
(7| MESEl| 1+ [100073 !
(7| MECHM| : [100074
| MECal| 1 | 10007s I
(7 MECHN| 1 [100077
(7| MECHM| :  [100086
&) 20 (IS \
S |E7/mE| +  [1ooos: tl
&) 1 [ 100084 {l
& 23 1 ANSI B18.3 - 4-40 UNC x Hexagon Socket Set Screw -
2 Dog Point
& Vijijysicie Hagrdened Ground
Wrap Table at Row luction Dowel
gl gon Socket Set Screw -
Insert Custom Part Dog Point
[ 5 7 LL JAW TOOTH
Fe3 emove Custom Part [ awToom
Save Item Overrides to BOM
\* v Static Value
T ——
J

If the changes are made in the drawing parts list they are static. Static is BAD. Well not really bad, just
bad karma. Data changed in the parts list is only on the sheet being worked on. Changing in the BOM
fixes both the part and drawing issues. Bidirectional changes are so much better than static ones.

Use the BOM to make your changes.

8 2 [100079 I

9 1000 -
Reneat Zoom Al
10 1000 Q& e

12
13
14 i A - ’ .

15 1 1000 ?;\4 Save Item Overrides to BOM

Remove the static values, then right click the parts list to go to the BOM.

1000 pelete

1000 ¢ -

1
2

11 1 |1000 !} Copy Ctrl+C
o 2
1
1

%E Bill of Materials [100065.iam] b x___ — < : LM
H=RENETE T aN == ~Ushen Gl IS g,

H \’l I u
| Model Data | Ts- Structured [ES parts only Disabled | i
| |1tem | Part Number |T... [BOM Structure | Unit QTY | QTY | Stock Number | Description |REV | [~ | i

& 1 100080 " & normal Each 1

[ -GJ 2 100083 W %& vormal Each 1

1 - 3 100064 ] BE rormal Each 1

I -0 4 100067 l BE normal Each 1

| &) 5 100068 ‘ BE Normal Each 1

1 &) & 100078 B &g rormal Each 1

| - 7 100082 l BE norma | Each 1

[ -0 8 100079 & LE vormal Each 2

BOM has three tabs: MODEL DATA, STRUCTURED and PARTS ONLY

14
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MODEL DATA - is a true representation of what makes up the assembly including reference
components, phantom connections from bolted connections, ect,

STRUCTURED TAB - representative of what will be displayed in the parts list, top level components and
sub assemblies.

PARTS ONLY TAB - breaks the structure down and displays only parts, even within subassemblies. By
default PARTS ONLY is disabled.

-
%E Bill of Materials [100065.iam] ¢ |
(B A28 3 B R | iSheuClear B | 5.

P ||
'Model Data ] T3~ Structured B= Parts Only (Disabl Enable BOM View
:hlbem ] ?PartNumrber T - Disable BOM View IQTY ;St:ockrNumBerrlDesc
1 @ il ; View Properties... !
>@ 2 100083 %E Normal Each 1

Use right click on the PARTS ONLY tab to enable it.

The STRUCTURE TAB shows first level components and sub assemblies. If you want to show sub
assembly parts in the parts list and drawing, you must configure the STRUCTURE TAB to display all

levels.

RE Bill of Materials [100065.iam] . "% Bill of Materials [100065.iam]
A=RENR R N a2 IR WL = d
G X9 I g - :
HIP, S el S ed P
. \_ ' - I Im  rp—— tructured Properties Iﬂ
I= Structurgr = , : T in. Digi
Model Data| I uctur Enable BOM View p = ot | eve Min. Digits
' ; ! z [First Level ~] [1 -
|Item  [PartNum ¥ picable BOM View ~ POME Lol First Level
s % =
@ 1 100080 Niow Dicpeiis IFE Ne e
Right click to VIEW PROPERTIES Drop down and display ALL LEVELS.

In STRUCTURE TAB you will see your parts. If they are grayed out, they are not checked out from
vault. You can add descriptions in BOM (if the parts are checked out) and it will change component
properties — ie description, part number, material. You can also reorder parts in BOM. This will change
the order in the parts list. Grab and move the part up or down the list. If you do not see the column you
want to change, then use the CHOOSE COLUMNS button:

15
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%E Bill of Materials [100065.iam]

Choose Columns

StructiFed TB= ParE Only (Disabled)

| Part Number |T... |BOMStructure |Unit QTY | QTY | Stock Number | Description
@ 4 100067 ‘ %E Normal Each 1 Hand Lever

H - i
EE UM U1 IVIGLTIIaIs [1UVUVLianil

alalat ] -&- [ [ -« e e a e |

20 100081 \ %E Normal Each 1 Moveable Jaw Arm

2 100083 W eEnomad e 1

15 100075 r E Normal Each 1

s |
-t.?- Structured E Parts Only (Disabl J‘|
Item | Part Number |T... |BOM Structure | Unit QTY | QTY | Stock Number | Description |Rev | |~
- 4 100067 | EEtomal  Each 1 Hand Lever *
Il @ 3 100064 u %E Normal Each 1 Connecting Rod
i () 1t 100080 " & Normal Each 1
i -(f) 8 100079 & EENomal  Each 2
i () 9 100069 @ EENomal  Each 1
[l -(f) 10 100070 @ EENomal  Each 2
I - 11 100071 PPieroma s 1
N () 12 100072 @ EE Normal Each 2
i () 13 100073 & BENomal  Each 1
[l -(f) 14 100074 o EENomal  Each 1
l () 17 100066 T BEromal  Each 1 EisomEston
» () 18 100076 & BENomal  Each 1 ] ::‘wsgs
() 7 100082 l BENormal  Each 1 Manaoer
— Mass
- 16 100077 v %E Normal  Each 1 Material
W -(f) 24 100084 ‘ E Normal Each 1 | :E :z:vfj zy =
-
-
-

@ [ mmpot.. ][ Beot. |
Click and drag MATERIAL to the header of the BOM to display.

Change material here. It is much faster than opening each part individually. You can even copy and
paste values.

16
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e oot ool
(IEEIETI I fal= = b G X5

Renumber Items|
ts Only (Disabled)
Ttem | Part Number T... | BOMStructure | Unit QTY | QTY | Stock Number | Description
» ~f 4 100067 | BENomal  Each 1 Hand Lever
-(f) 3 100064 - %E Normal Each 1 Connecting Rod
@ 20 100081 \ %E Normal Each ;! Moveable Jaw Arm
-(f) 1 100080 " BENormal  Each 1
-(f) 8 100079 & BENomal  Each 2

Once you have rearranged the parts into the order you want, use the RENUMBER ITEMS button.

: (B A 2V 31 D). 'l_]_iS.how Clear EEE g
Gl \ _ [ /
i Souckred | pars ooty (ssied| | /
¥ © 3 ¥
Item i | Part Number |T... |BOMStructure | UnitQTY | QTY | Stock Number {Descripﬁc# |Material W& [rev | |«
> @ 1 100067 l %E Normal Each 1 Hand Lever Stainless Steel
>@ 2 100064 a %E Normal Each 1 Connecting Rod Stainless Steel
>@ 3 100081 \ %E Normal Each 1 Moveable Jaw Arm Stainless Steel
mik ra v B .

The parts list is up to date, with no static values, Yippy!

E] f=| B
PART NUMBER DESC ON
100067 Hand Lever
100064 Connecting Rod
100081 Moveable Jaw Arm
) 100080

AWU/ L
100072
100073
100074
100066
100076
100082
100077
100084
100083
100075
72w tooth mh-01 SMALL JAW TOOTH
L‘_aw_woth cc-0L SMALL JAW TOOTH
100068
100078
ANSI B18.3 - 440 UNCx  |Hexagon Socket Set Screw
0.25 - Half Doq Point

oy
o
1 [ e [ 0] o e | [ e | o | o e [ [0

Note: Balloons also automatically update
17
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Continuing with the BOM, CC parts come over with predefined part numbers determined by
Autodesk/industry standards, not yours. Create CC parts that adhere to your standards.

Jjames@datam...

\ 3% Rebuild All f f§ Save | @9 Insert Object ugi ﬁ* 1 m ® iMate [& Mold Base Author s iLogic Browser é & Refresh (5] Streamline
| r »

z1 . + G Q : = : <
%[d Update Mass %, Update cl Export Objects 11 iCopy Author Event Triggers [33 Batch Publish Supplier Content
2 up Parameters | Styles Editor 2 © Index Attach Create % EXPOT OB IO, AddRule 2 93 B ‘ & seep
I Defer Update f3 Purge | issembly : ‘ % iTrigger |
Update | Parameters ~ | Styles and Standards Point Cloud Author iLogic ~ Content Center Editor

Customizes standard content copied to a user library or edits

With Content Center Editor, build or edit user libraries. Create
categories, copy Content Center families, or edit family
properties and tables.

DatamatVault.ipj

b7, Jam*
=] % 100065.

100064.ipt*
100066.ipt
100067.ipt*
100068.ipt
100069.ipt

To change part numbers go to CONTENT CENTER EDITOR.

Press F1 for more help

Q@a

Original cc content is grayed out - it cannot be changed. Copy a family to your R/W library to make
changes.
Content Center Edtor.. el

View Edit Tools Help
o | v -BluddBEEE|xY X O-EE
Library View:  ZgsInventor ANSI -

Cable & Harness Broached Hexagon Socket Set Screw - Cone Point - Metric Type B - Spline Socket Set Screw - Cup Point - Inch
Fasteners Broached Hexagon Socket Set Screw - Flat Point - Metric Type C - Hexagon Socket Set Screw - Cup Point - Inch

Broached Hexagon Socket Set Screw - Half Dog Point - Metric Type C - Spline Socket Set Screw - Cup Point - Inch

Countersunk Broached Hexagon Socket Set Screw - Oval Point - Metric Type D - Hexagon Socket Set Screw - Cup Point - Inch

Hex Head Forged Hexagon Socket Set Screw - Cone Point - Metric Type D - Spline Socket Set Screw - Cup Point - Inch

Hex Head - Flanged Forged Hexagon Socket Set Screw - Flat Point - Metric Type E - Hexagon Socket Set Screw - Cup Paint - Inch

;’:z;; . Forged Hexagon Socket Set Screw - Half Dog Point - Metric Type E - Spline Socket Set Screw - Cup Point - Inch

e Forged Hexagon Socket Set Screw - Oval Point - Metric Type F - Hexagon Socket Set Screw - Cup Point - Inch

Socket Head Hexagon Socket Set Screw - Cone Point - Inch Type F - Spline Socket Set Screw - Cup Point - Inch
Hexagon Socket Set Screw - Flat Point - Inch Type G - Hexagon Socket Set Screw - Cup Point - Inch

L Hexagon Socket Set Screw - Half Dog Point - Iy rvwne G - Spline Socket Set Screw - Cup Point - Inch

Hexagon Socket Set Screw - Oval Point - Inch E Family Properties... - Broached Hexagon Socket Set Screw - Cup Point - Metric
Slotted Headless Set Screw - Cone Point - Inch g] Family Table... - Forged Hexagon Socket Set Screw - Cup Point - Metric
Slotted Headless Set Screw - Cup Point - Inch ‘f‘ Material Guide... - Broached Hexagon Socket Set Screw - Cup Point - Metric
Slotted Headless Set Screw - Dog Point - Inch En = ackat Sat Screw - Cup Point - Metric

Slotted Headless Set Screw - Flat Point - Inch | & (S

DatamatCC Set Screw - Cup Point - Metric
Shaft Parts Slotted Headless Set Screw - Half Dog Point - I 5’ Save Copy As... - HEXagon SOcket Set Screw - Cup Point - Metric
Sheet Metal Slotted Headless Set Screw - Oval Point - Inch - YPe'1V - Broached Hexagon Socket'Sgt Screw - Cup Point - Metric
Structural Shapes Spline Socket Set Screw - Cone Point - Inch Type IV - Forged Hexagon Socket Set Scréw; - Cup Point - Metric

R MHPAP

Find the family you want to change, right click it, then use COPY TO.

Content Center Editor.
View Edit Tools Help -

008 L, #v-aphn BEE Y % 0@
Library View: g patamatcc ‘(_ -

Categoryliew ]
) Custom Tools {uel Hexagon Socket Set Screw - Half Dog Point - Inch

=-fm Fasteners
=-f1 Bolts

(B Round Head

QD Set Screws
[ Socket Head
Sheet Metal
) Stands
4 Structural Shapes
123 Tube &Pipe
i f0 Search results
4@ History

Use LIBRARY VIEW to select your R/W library.
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View Edit Tools Help

07 P4 v-BLUNBEER|+Y & E-E

Library View:  gDatamatCC

[#-|2) Custom Tools

- m Fasteners

| -8 Bolts

{ M Round Head
(D Set Screws.
[ Socket Head

] Sheet Metal

[ stands

+ Structural Shapes

18 Tube &Pipe

-/ Search results

L History

-

[ Hexagon Socket Set Screw - Half

& Material Guide...

E Family Properties...

Replace Family Template

% File Naming...

% Move To >
% Copy To »
& Save Copy As...

=2 Qunnrece Link

Go to family table. Right click the FAMILY MEMBER to get to FAMILY TABLE.

"Family Table:Hexagon Socket Set Screw - Half Dag Point = Tnich
i b - . - o Py
A Ny 4
CARINE - - =R
RowStatus Thread description |Nominal Diameter |Nominal Length All Columns Pitch Diameter Ang
Key Columns only
[inch] finch] 2 [inch] [de
Property Columns onl
1 0-80 UNF 0.06 0.125 ) 0.0446641 30
2 0-30 UNF 0.06 0.188 ' gg;fm o L 0.0446641 90
3 0-80 UNF 0.06 0.25 0.028 0.05 0.0125 0.0446641 20

Use the filter to reduce clutter and go to IPROPERTIES COLUMN ONLY.

"Family Table:Hexagon Socket Set Screw - Ha

INt - Incl i s - . -

Find the sizes you want to rename, and change the part number to meet company standards.

(2|88 |00 00 0 B & 7 |iProperties Columns only v
RowStatus Size Designation  |File Name Material Part Number
70 348 UNC x0.84 |ANSIB18.3 - 3-4... Steel, Mid ANSI B18.3 - 3-48 UNC x 0.84
71 3-56 UNF x 0.84  ANSIB18.3 - 3-5... Steel, Mild |ANSI B18.3 - 3-56 UNF x 0.84
72 3-48 UNC x 0.875 |ANSIB18.3 - 3-4... Steel, Mild |ANSI B18.3 - 3-48 UNC x 0.875
73 3-56 UNF x 0.875 |ANSIB18.3 - 3-5... Steel, Mild |ANSI B18.3 - 3-56 UNF x 0.875
74 3-48 UNC x 1 |ANSI B18.3 - 3-4... Steel, Mild |ANSI B18.3 - 3-48 UNC x 1
75 3-56 UNF x 1 |ANSI B18.3 - 3-5... Steel, Mild |ANSI B18.3 - 3-56 UNF x 1
76 (F|4-40UNCx0.125 ANSIBI8.3-4-4... Steel, Mid 12345-1
77 4-43 UNF x 0.125 |ANSI B18.3 - 4-4... Steel, Mild \ANSI B18.3 - 4-48 UNF x 0.125
78 [F|4-40UNCx0.13 ANSIBI8.3-4-4... Steel, Mid 123452
79 4-43UNF x 0.19  |ANSI B18.3 - 4-4... Steel, Mild |ANSI B18.3 - 4-48 UNF x 0.19
80 [F|440UNCx0.25 |ANSIB18.3-4-4... Steel, Mid 123453
81 4-43UNF x 0.25 |ANSIB18.3 - 4-4... Steel, Mild /ANSI B18.3 - 4-48 UNF x 0.25
82 4-40UNC x0.32 |ANSIB18.3 - 4-4... Steel, Mild |ANSI B18.3 - 4-40 UNC x 0.32
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I — — —
| @ 21 100068 \ %E Normal Each 1 Stainless Steel
(] - 100078 P eEnoma e 1 Stainless Steel
M & 23 ANSIB18.3-4-40 UNC x 0.25 = %5} Purchased Each 2 Hexagon Socket Set Screw - Half Dog Point ~ Steel, Mild
W - 24 ANSIB13.3-4-90UNCx0.19 (% 9381 Purchased Each 1 Hexagon Socket Set Screw - Half Dog Point ~ Steel, Mild
N & 25 ANSIB18.3-4-90UNCx0.125 (MRS %_s} Purchased Each 6 Hexagon Socket Set Screw - Half Dog Point  Steel, Mild
I 9 26 ANSIB18.8.2-3/16x 1 [~—t %S_' Purchased Each 3 Pin - Hardened Ground Production Dowel Steel, Mild
W -&p 27 ANSIB18.3-4-90UNCx0.375 (MR %_s_' Purchased Each 1 Hexagon Socket Set Screw - Half Dog Point  Steel, Mild =
@] [ mport.. |[ Bport. |

The changes will not show immediately in BOM.

g s o ateriol Wl #opcarance 0 T james@datam...
nble Design 3D Model ec [UELELT View  Environm Vault  Get Started  Add-Ins  Online -
%% Rebuild All f % o Save | @3 Insert Object - ﬁ@ m ® iMate Mold Base Author % . iLogic Browser & Refresh [¥] Streamline
il R x > + 3 T Q ” —o - '

2R Update M o, Updat Export Object 13 iCopy Author Event T B3 Batch Publish Supplier Content
S Updaelessy | StylesEditor © o Index Attach Create B Export Objects B Add Rule 1 Event Triggers EapgE Batch Publish.| & Supplier Cores
I\ Defer Update [ *f5, Purge | iAssembly - 4 iTrigger
Update | Parameters | Styles and Standards | Insert Point Cloud | Author iLogic + " Content Center Web ~

x
ZE YN
{1 Datamatvault.ipj
=@y 100065.iam*

Synchronization needs to take place with previously used content and updates to the family tables.

We do that with a REFRESH

Current Project Information

Project Name: DatamatVault

Content Center Files: C:\DatamatVault\Content Center Files\

Revised standard components

Refresh Component Status Family Folder Part File Family Name

Hexagon Socket Set ... Qut of Date ANSI B18.3(09) ANSIB18.3-4-40U... Hexagon Socket Set ...
Hexagon Socket Set ... Out of Date ANSI B18.3(09) ANSIB18.3-4-40U... Hexagon Socket Set ...
Hexagon Socket Set ... Out of Date ANSI B18.3(09) ANSIB18.3 -4-40U... Hexagon Socket Set ...

Sl

Select Ailliw [ Unselect All
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You should see the STANDARD COMPONENT REFRESH window showing the CC components that
are out of sync with libraries. Click REFRESH.

M () 2t 100068 ‘ %E Normal Each 1 Stainless Steel

W () 22 100078 7 B e vomal Bk 1 Stainless Steel

I ¥ 23 12345-3 ‘ ™ 38! Purchased  Each 2 Hexagon Socket Set Screw - Half Dog Point ~ Steel, Mild

i & 24 12345-2 M 89! Purchased  Each 1 Hexagon Socket Set Screw - Half Dog Point ~ Steel, Mid

M -&F 25 12345-1 =5 %_3} Purchased Each 6 Hexagon Socket Set Screw - Half Dog Point  Steel, Mild

i -&F 26 ANSIB18.8.2-3/16x 1 ~—} i&’ Purchased Each 1 Pin - Hardened Ground Production Dowel Steel, Mild

I & 27 ANSIB18.3-4-40UNCx0.375 M %sj Purchased Each 1 Hexagon Socket Set Screw - Half Dog Point  Steel, Mild =l
@] [ mmport.. |[ Epot. |

Updated BOM.

If the descriptions are also to be changed, a column needs to be added. Do this in the CONTENT
CENTER EDITOR. FAMILY TABLE EDIT, Add a new column and map to DESCRIPTION IPROPERTY.

“Family Table:Hexagon Soeket Set Screw - Half

TR - | L] =AR R 7 |iproperties Columns only -
RowStatus Si gs Add column Name Material Part Number
1 f80 UNF x 0.125 ANSIB18.3-0-8... Steel, Mid /ANSI B18.3 - 0-80 UNF x 0.125
2 0-80 UNF x 0.188 | ANSIB18.3 - 0-8... Steel, Mild |ANSI B18.3 - 0-80 UNF x 0.188
i — - & — I A

Use add column button.

JARICI R4D 2 A 20 LINE = 0 276

1 Column Properties

Expression _
@ Expression Column () Custom Column
|
1| Hsss-
4 Parameter Name Parameter Descriptior “
4| Map To Inventor Property; / POST Post
o FAWI Countersink Angle
b Project.Description
1 [_ e - e a— FAWI1 Countersink Angle 1
Custom Property Mame: THREADDIA Nominal Diameter
1 TPU Thread per Unit
1 PTC Pitch
1 TOA Thread Open Angle
4| []Geometric Parameter THREADCLASSEXT Class
b THREADTYPE Thread Type
E] [ 2=t NDESIGNATION Size Designation
FILENAME File Name
|ANSI B18.3 - 1-72 UNF x 1 MATERIAL Material
|ANSI B18.3 - 2-56 UNC x 0. 125 PARTNUMBER Part Number
: TS5 Thread Type -

|ANST B18.3 - 2-64 UNF x 0,125
EANSI B18.3-2-56 UNC x 0.19

< | J

21



Autodesk® Inventor® work flow for developing a top down manufacturing shop process

Set the column name, description, and an expression. Notice the expression is made from a prefix of
HSSS- and then data from the size designation.

Column Properties

.

Column Name:

Data Type:

DESC

Column Caption:

Description

Expression

@ Expression Column

String v

Units:

(7 Custom Column

The completed form.

HSSS-{DESIGNATION}| -
Map To Inventor Property:
[Project.Descriph’on v ]
Custom Property Name:

"Family Table:Hexagon Socket Set Screw - Half Dog Paint - Inch

The new column with the new descriptions.

, - -

288 |00 05K B W 7 [iproperties Columns only -

RowStahJs ' Slze bééignéﬁon Filé Néme }Meﬁerria’l . ParfNﬁrﬁber ; Ijesa{ﬁﬁon
73 4#[3-56UNFx0.875 ANSIB18.3-3-5... Steel, Mid ANSI B18.3 - 3-56 UNF x 0.875 H555-3-56 UNF x 0.875
74 {F[3-98UNCx 1 |ANSI B18.3 - 3-4... Steel, Mild |ANSI B18.3 - 3-48 UNC x 1 H555-3-48 UNC x 1
75 {F|3-56UNFx1 ANSI B18.3 - 3-5... Steel, Mild |ANSI B18.3 - 3-56 UNF x 1 HS555-3-56 UNF x 1
76 F|4-40UNCx0.125 ANSIB18.3-4-4... Steel, Mid 112345-1 H555-4-40 UNC x 0,125
77 §F|4-48UNFx0.125 ANSIBI18.3-4-4... Steel, Mid |ANSI B18.3 - 4-48 UNF x 0.125 H555-4-48 UNF x 0,125
78 [F|440UNCx0.19 ANSIB18.3-4-4... Steel, Mid 112345-2 H555-4-40 UNC x 0.19
79 [F|4-48UNFx0.19  ANSIBIS.3-4-4... Steel, Mid |ANSI B18.3 - 4-48 UNF x 0.19 H555-4-48 UNF x 0. 19
80 {F|440UNCx0.25 ANSIB1S.3-4-4... Steel, Mid 112345-3 H555-4-40 UNC x 0.25
81 F|4-48UNFx0.25 ANSIB18.3-4-4... Steel, Mid |ANSI B18.3 - 4-48 UNF x 0.25 H555-4-48 UNF x 0.25

Click REFRESH CONTENT CENTER to update changes from the libraries to the components.

-G 25

|_U 1 1uuuos
0 22 100078
& 23 123453
& 24 123952

12345-1

\ EENormal

g_ %E Normal

o 1.5_' Purchased

"

== 13} Purchased

Ry 13; Purchased

Eam

Each

Each

Each

Each

1

; e

2 HSSS5-4-40 UNC x 0.25
1 HSSS5-4-40 UNC x 0.18
6 HSS5-4-40 UNC x 0.125

The BOM showing new part number and description

STaIniess steel
Stainless Steel
Steel, Mild
Steel, Mild

Steel, Mild
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Use iParts to create part process steps and drawings

Before we start, rename the features of the part so they will be easier to work with when they are
suppressed to create steps in the processes.

| I P R T e lower jaw a mh 2.ipt Thpe a keyword or phrase A s g 8 SionIn

il Inspect  Tools  Manage  VWiew  Environmenks  Waulk  Get Started  Online

R

4
/Eﬁ [ﬁ] Coreert ko
Sheet Metal
Cornverk

= %

@ Sweep Q Embioss
@p Rib [ Derive

Create -

-
Fill=t 'Shell g F

@ Draft @ G.y
Madify -

o | E 2
fg | & 8

Pattern | Surface «

Edit .
Farm

Plane
Tk

Wtk Features

Binx Extrude Revolve Hale

Creake .
20 Sketch

@ 9 g e B il '@@chamferg . @ II_I'—J,@: T2 || | %
o

Sketch Primitives Fusion Plastic Patt | Harness

Model ~
T | #4

@ lower jaw a mh Z.ipt
7 (73 Solid Bodies(1)

[

[+ -r_T- Wiew: Master
[+ EI Crigin
E]—{}m base extrusiol
[

-3 ] Sketch
— [EH work Planel
]—“,}m cukout

[

[+ |]T cutout extention
[+ |]T Pin Hole

[+ |]T Lock screw prehol
[

#4731 7| Skekchi

— Work Planez
E]—‘,}m Lock screw C
[+ @ tapped hole

— @ Chamfer1
— @ Chamferz
H— EHT back relief

- (] Jawholes (Supprassed)

H— EHT face relief

H— EHT Extrusiond

H— EHT undercut: finisl

K EBT cutaut finish

K EBT cutaut finish 2 k

K EBT Extrusionl3

H— E:: Rectangular Patkerni J
— (PFillets ¥
— [(PFillets

— (D End of Part

-
a\”\

L-?‘ o
\%\ oy

\A,p

£
|
\

<'@(_‘3<

o
+
¥

YRk

A

T

Note: This part is not the used in this class. It is here to represent changes to the feature’s names.

Type a keyword or phrase

N v
3D Model Get Started Add-Ins

Inspect  Tools Manage View  Environments  Vault Online
4% Rebuild All f .ﬁ 'Ié Save @j & Feature Eé'] Insert iFeature % IIL @ iMate E‘ln_ﬂ Extract iFeature
S x X 3
5@ Update Mass 'J" Update {3 Insert Object Angle_equal v Export Objects Component ~
& Up Parameters | Styles Editor & Derive &> 4 & Angle eq Index Attach Make Make Create| 53 g . ﬁ’ . A
‘ *f% Purge 27 Import [ Part Components || iPart
Update | Parameters v [ Styles and Standards Insert Point Cloud Layout

Create iPart

Transforms a single part into a table driven part facto

7| ¢4
[ ) AU Class - Man Handle Start-del.ipt

Press F1 for more help

We will start with the finished part, and turn it into an iPart.
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M iPart Author

s | Properties | Suppression | Features | iMates | Work Features | Threads | Other |

@ AU Class - Man Handle Start-del.ipt Name
=P Extrusions o  width
‘.= UpperLength [0.95in] 9, Height
x= UpperWidth [0.57n] 9, thickness
-x= d86 [1.148in] 9, UpperWidth
.x= d88 [135 deg] %, UpperLength
= 9, RoughCut
S 9, ExtraMat
-x= d94 [0.0 deg]
= d129 [0.191in]
Member Part Number | width |Height |  thickness | UpperWidth | UpperLength |RoughCut
1 il Class - Man Handle Start-del-01 [Raw Stock [121in [3.97in [1in [0.57in [0.95in [10in
Insert Row
Delete Row
Set As Default Row

Click OK, then right click the only member to create a new row.

Change part numbers as shown.

4 iPart Author

Parameters | properties | Suppression | iFeatures | iMates | Work Features | Threads | other |

8 iPart Author
Parameters | properties | Suppression | Features | iMates | Work Features | Threads | other |
@ AU Class - Man Handle Start-del.ipt = Name
- {J Extrusions 9, width
-.x= UpperLength [0.95in] 9, Height
..x= UpperWidth [0.57in] L A, thickness
.= 086 [1.1481n] 3 | " Upperwidth
-x= d88 [135 deg] =21 @ uppertength
-x= d91[3.011in] || ™ Roughcut
x= 492 [147 deg] 15 & Exramat
%= 93 [1in]
-..x= d94 [0.0 deg]
%= d129 [0.191in]
[ Pin Hole \ -
L=< EA. i~ P
E] Member ‘4 Part Number Width | Height |  thickness UpperWidth UpperLength RoughCul
1 | AU Class - Man Handle Start-del-01 Raw Stock] 1.21in |3.97in |iin 0.57in 0.95in 1.0in
7 | AU Class - Man Handle Start-del-02 fl Finished 121in |3.97in |iin 0.57in 0.95in 1.0in

() AU Class - Man Handle Start-del.ipt
BGH Extrusiond
%= UpperLength [0.95in]
%= UpperWidth [0.57in]
-x= d86 [1.148in]
-x= d88 [135 deg]
%= d91[3.011in]
--x= d92 [147 deg]
%= d93 [1in]
-x= d94 [0.0 deg]
= d129 [0.191in]

>

LLLLLLL

Name

Width
Height
thickness
UpperWidth
UpperLength
RoughCut
ExtraMatl

Pin Hole
Liea. .- -
Member Part Number
1 | AU Class - Man Handle Start-del-01 Raw Stock
2, | AU Class - Man Handle Start-del-02 Finished

Make the part number column a primary key.

Delete Column

Key

Custom Parameter Column
Specify Range for Column...

Specify Increment for Column...

File Name Column

Appearance Column

UpperWidth u
{[0.57in 0.95in

Not A Key

T B N PV R R
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Set to MEMBER SCOPE. This is important since the changes to be made from now on are made to only
the item being modified. Not all the members in the family. Changing individual members is a major part
of this work flow.

Lets repeat: Using iParts allows us to change each member individually to create the
modifications needed for each process step. Next we will create the rough part (casting)
member. It is the finished part with only the first extrusion unsuppressed plus material added to
create the blank casting. This philosophy is what drives this work flow. Choosing the correct
scope setting allows modifications to specific members or the entire family.

ml S > B

Vault GetStarted Add-Ins Online @ -
3D Model Inspect Tools I 3% Rebuild Al J;: .J; "g Save Ej 4 Feature 0 Insert iFeature = )
%% Rebuild All f y s, SR BIREMES e [ Edltor .I Rt %’I"se" Object | @B ORIIC AT | 1 fex Attach
e 4 L 3 ¢ N 5 Purge Import
Eg Update Mass Parametérs Styles | Update i Parameters v |  Styles and Standards Insert Point Cloud
Update Parameters v | Style ¥ | 44
B AU Class - Man Handle Start-del.ipt
‘ iﬂTab‘e
Model ¥ 4
(Model~ NNl
Y | &4 E3sold Bodes()
2 View: Master
g AU Class - Man Handle Start-del.ipt %cmgin
ExtrusionS
- 8 Table & 4 ,
': &) Part Number = Raw Stock (5 Lock Serew-Hole-{suppressedy
Sl [F work Plane2
H Part Number = Finished et oot
&+ 3 Solid Bodies(1) gwmmea;
- Filetif-Cast{Suppressed)
[ 5= View: Master 1
358 Ga
i D Ongln 8 End of Part
- Em Extrusion3
B
= -;"""R T
' Lock Scre D Part
— [E1 Work Plang
s (1 Delete
— B Show Dimensions
—(PiEEEEs  InferiMates
o () T Measure >
B SOTEETEL  CreateNote
' D End of Par Suppress Features
@), FindinWindow  End
Properties ¥
Help Topics...
74 X

Select the Raw Stock member. Then suppress all the features except the first one. What will be left is
the first extrusion without any of the finishing details. We need to add material to this to bring it to the
size required to begin the rough machining operations.
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Parameters [ S
Parameter Name Unit/Type Equation Nominal Value Tol. Model Value Key @xp Comment

__| #H{Model Parameters

| =H{User Parameters

| {width in 1.21in 1.210000 O 1.210000 [ u]

| ie{Height in 3.97in 3.970000 [@ 3.970000 [ u|

| i thickness in 1in 1.000000 [@] 1.000000 [ =

| i+{RoughCut in 1.0in 1,000000 & 1.000000 [ ||

> ExcessStock 0.1in @ . 100000 | | ] |
[ Add Numeric Iv] [ Update ] Reset Tolerance
@ mmedte piae BNes

To add uniform material around the part we create a new parameter. This is so that if we want to change
the roughing material, it can be done easily. In the parameters dialog box click ADD NUMERIC. Enter
the name “ExcessStock”. Here we have given it a value of .1”

Measure

Show Dimensions
Tolerance...

List Parameters

0.0651521 in

Make adjustments so that the part will be that much larger all around. Open the feature sketch. Edit the
sketch dimensions. By adding and subtracting the parameter value, as needed, the part will grow.

0.57 in+ExcessStock|

Here you see the UpperWidth parameter with the original value plus the ExcessStock value.
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fx:d129 = 391 in - ExcessStock

Sketch with changed dimensions.

I Fusion 1 Work Features Surface v Plastic Part Harness Convert

Modify v

Faces

Free Move
Move model faces using Manipulator

[ox | [Lcomel ][ aopv

!m

Use the MOVE FACE command where we could not modify the sketch. Remember, we are not adding a
new feature to the part, we are modifying an existing one!
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ExcessStock *2) »

["Imatch shape

J[_concel |

Select a feature or dimenson

"=

1 e L™ [
EDRVLLCM Inspect  Tools Manage

IL‘/ . . @ G Loft 2 Coil @ @ Chamfer % Thread ’!‘5 Move Face @

. X3 .
Create Box Extrude Revolve Q Emphioss Hole Fillet Shel it % Sopy Shiect Edit Plane
2D Sketch ~ = @; Rib [Eﬁ Derive @ Draft @ Combine 0.;. Move Bodies | Form~ M
Sketch Primitives Create v Modify ~ Fusion Wor
x
7 | d4
g§Y AU Class - Man Handle Start-del.ipt
- g8 Table
&) Part Number = Raw Stock /
V4
&) Part Number = Pin Hole Ream
ﬂ Part Number = Finished
- E;;; Solid Bodies(1)
[+ [' = View: Master
& 7] origin
=+ (Pt extrusions
L 2] sketch12
— (&l Pin Hole
— (&) Losk Serew-Hole{Suppressed)
— [E} Work Plane2
[ o () ROy -, AN

Add the next two members to the iParts family. First will be drilling for the Pin Hole and then reaming it
to get to the finished size. There is one family member for each operation.
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3D Model Inspect Tools Manage View Environments Vault GetStarted Add-Ins Online o -

I:l/ I ‘@ GLoft 2 Coil ' . @Chamfer = Thr.ead ’*’5 Move Fac'e @ ,[Z|AX|5 v z:

S Emb: @) Shell Split () Copy Object Point ~
Create | Box Extrude Revolve @ weep Q T Hole Fillet . g @ B iSsopyye Edit Plane 4Bl | @
2D Sketch " | b &, Rib [0 Derive (& Draft (5} Combine C}, Move Bodies | Form ™ ¥ l, ucs Blg
Sketch Primitives Create v Modify v Fusion Work Features
7| ¢4
47 AU Class - Man Handle Start-del.ipt
B- iﬂ Table
ﬂ Part Number = Raw Stock Select a feature or dimension
IZ &) Part Number = Pin Hole Dril -
ﬂ Part Number = Pin Hole Ream
&) Part Number = Finished - bl
B E’@ Solid Bodies(1)
B [5= View: Master
& ] origin
= (P Extrusions
- 2] sketch12
— (2] Pin Hole
— - Lock-Serew-Hele{Suppressed;
— Work Plane2
= (Pt m Hole : Pin Hole
[ ’0 T a s
| F i Castis Placement
& (T 3owTFoot Supprat [E’_l Linear 'l @ &E
B 23 RectongulorPotied =
— f_j Move Facel3 Face — B
= @ End of Part (&) @E
|1 | solids -
— @ @ﬁ
k 1"' Reference 1 5
N
Reference 2 ﬁ _.
Drill Point :
I ol [
~ ! 2\ ! P P
ofik oW oF o
e |

For the drilled hole, make the pin hole a little smaller. When the “Pin Hole Drill” member is active, edit
the feature to change the drill size. The “Pin Hole Ream” member does not need to be changed since it
is already the correct size.

Edit the table and insert a new member: Name it “Lock Screw Hole”
Activate the new member and unsuppress the “Lock Screw Hole” feature.

The “Center Cutout” is done in two steps. We will create two new members as we did with the Pin Hole.
Change the member name and feature values as needed.

First, add the new member, in the table — change the name to “Center Cut Rough”
Activate the member and unsuppress the feature.

Second, add another new member — “Center Cut Final”. Done in this order, the cutout is active, and the
size needs to be changed only in the “Center Cut Rough” member.
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-

3D Model

@ I ’@ Qoft Coil ‘@ D echafer =i Thread #5 Move Face . @ Aais - | &

S Embi @) shell 3 split (F Copy Object Point -
Create Box | Barude Revolve D e M Emboss |\ Lo o . P Gt | EC" | Dine; TWobRE (K
2D Sketch ™ M Rib  [3) Derive 5 Draft () Combine O}, MoveBodies | Form™| ~ [, UCS ]
Sketch Primitives Create v Modify v Fusion Work Features
x
Y| é4
B AU Class - Man Handle Start-del.ipt
- g8 Table

&) Part Number = Raw Stock
&) Part Number = Pin Hole Dril
&) Part Number = Pin Hole Ream
ﬂ Part Number = Lock Screw Hole
&) Part Number = Center Cut Rough
&) Part Number = Center Cut Final

[¥] & Part Number = Radius r“——
&) Part Number = Finished

&+ 3 Solid Bodies(1)

[ [%n View: Master

- £ origin

= (Jf Extrusions

L {iZ] sketch12

— [&]J Pin Hole

— [&f) Lock Screw Hole

— [ Work Plane2

= (P center cutout

L [ sketch13 /

[

J—msaw-'Fee&i-(Suppfessed)
[J—g:Reeaﬁgdar—Pemm-}(Suppressed)

The radius features are next. Make a new member for the radius operations.
Then unsuppress the radius features in the new member.
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_IL,/ I @ GLoft g Coil @ acham'fer g T!;read “‘ Move Face @ E

S Emb Shell =4 Split S Copy Object |

Create Btnde Revots D 2oep SMEmbos | i S E SRS T | e

2D Sketch ” g Rib [3) Derive @ Draft @ Combine O.;. Move Bodies | Form~
Sketch Create v Modify Fusion

Box

Primitives

Model »

Y| ¢4

B8 AU Class - Man Handle Start-del.ipt

B- iﬁ Table
&) Part Number = Raw Stock
&) Part Number = Pin Hole Dril
ﬂ Part Number = Pin Hole Ream
&) Part Number = Lock Screw Hole
&) Part Number = Center Cut Rough
H Part Number = Center Cut Final
&) Part Number = Radius

[ & Part Number = Jaw Cut «—

&) Part Number = Finished

& (3 Solid Bodies(1)

[+ -r_T- View: Master

(- 7] origin

- (P extrusions

L {Z] sketch12

— [€]J Pin Hole

— [@J) Lock Screw Hole

— [} Work Plane2

£+ (P Center Cutout

L 2] sketch13

— [ Nose Radius

— (PFillet if Cast

& (Tt 32w Tooth

B 5: Rectangular Pattern2

I g Move Face13

— @ Eend of Part

EDIVELEM Inspect  Tools Manage  View

IEI/ I @ Lot B Coil @ @) Char

S Emb Shell
Create . Box Extrude Revolve % i Q A Hole Fillet @) she
2D Sketch v @ Rib  [3 Derive
Sketch Primitives Create =

i X
7|
g AU Class - Man Handle Start-del.ipt
B iﬂ Table
— ﬂ art Number = Raw Stock
— ﬂ Part Number = Pin Hole Drill
— ﬂ Part Number = Pin Hole Ream

— ﬂ Part Number = Lock Screw Hole
—4d
— ﬂ Part Number = Center Cf'um % e
= e
- [v] 4 ZTE L+ Bt Tk

- g . Generatefies
- 3 Solid Bodies(1) Help Topics...
- [T View: Master :
L O

Be sure to generate all the member files from the parent. Everything is done from the parent. It does not
matter how many members there are.
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Now to the documentation
Create a new drawing

ult Gt Started  Add-Ins

Draft | Break Break Out Slice Crop | Break Alignment | Create | New Sheet
- Skekh‘

| Model > 1q)
[ AU Class - Man Handle Start-del-01
[ Drawing Resources
- [dsheet:1
) Default Border
B 5 Datamat
e~ VIEW 1:AU Class -Man Handie Start-del-0Lipt <"

E: :v:o Stock | i

[ Joueer 1 or 1

Drop the first part (raw stock) into your drawing, notice the member name in the browser. In the drawing
we set the title block to show the model part number (this is dependent on your template file).

ZRNOLTOR RESALERAU ClazsgMan H E use [T % emedatam.. > @
Bl Annotate  Tool

LT LE

rojected Auiliary Section Detail Overlay

s Vault  GetStarted Add-Ins

s .
e GRS e e B @
Draft | Break Break Out Slice Crop | Break Alignment | Create | New Sheet
N Sketch

Create |

"Model v
| AU Class - Man Handle.idw

+- [ Drawing Resources
-+ [ Finished: 1

- E¥pefauitBorger
- (5| Datamat

&
- BB VIEWS: Jaw Finished.ipt
+- [ Rough Stock:2

- [ Jaw Size:3.

#i- [ Pre Drill:4

#- [JReam:5

+- [ Screw Hole:6.

+- [ Center Rough Cut:7

+- [ Center Finish Cutout:3

TITE

Datamat

2 i =3
B Jaw Finished

[ERE: reer t or 10

Create a new sheet, Drop the next member.
Rename sheets accordingly (good area for an ap — next year’s class)
Above you see a completed document with all sheets renamed.
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Why iParts vs Derived Parts

The advantage of iParts is you are working with a single file, the parent will control all of its members.
Derived Parts need to be created and derived from each previous successive step to create the next
process. Resulting in a lot of files to manage.

Creating a new family from the one we just made.
Lets make a change to the parent of our iPart jaw — change the width. Copy and rename the parent.

Type a keyword or phrase

Environments Vault Get Started

IIL ® iMate Gy Extract iFeature

% . 3% Rebuild All f {} of Save @ & Feature Gy Insert iFeature
e x . ! & .
S Update Mass f%, Update Insert Object Angle_equal v 53 Export Objects Component -
2 Up Parameters | Styles Editor  * e Derive ﬁ . o Anale cqu Index Attach e Create 9% 2 2 ﬁ’ 5
| *J% Purge & Import <| iPart 2, Edit Member Scope H
Update | Parameters v | Styles and Standards Insert Point Cloud |

Edit Factory Scope

v ‘ A Eﬁ Edit Member Scopi

B AU Class - Man Handle.ipt
B g8 Table
ﬂ Part Number = Rough Stock
&) Part Number = Jaw Size
&) Part Number = Pre Drill Pin Hole

Edit Factory Scope

Performs a global edil
already configured.

New columns are not
not already in the tab
change to all factory 1
&) Part Number =Ream Pin Hole inadvertently.
&) Part Number = Lock Screw Hole
&) Part Number = Center Rough Cutout
&) Part Number = Center Finish Cutout
&) Part Number = Radius
&) Part Number = Jaw Cut
[ &) Part Number = Jaw Finished
- 3 Solid Bodies(1)
+— T‘_T- View: Master
#- 7] origin
- (Pt Extrusions

= E

Press F1 for more he

&
&
&
&

First set the member scope to “Edit Factory Scope”

Open the Rough Stock member, Edit the feature for width from 1 to 1.5

3D Model Inspect Tools View Environments Vault GetStarted Add-Ins  Online

2 | %% Rebuild All f [ fg Save ﬁ & Feature ) Insert iFeature
X

2 &€

~ £ Update Mass % Update {3 Insert Object «~ Angle_equal v P
= Up Parameters | Styles Editor ™ P Derive B> 7 = gie=sy Index Attach e e Create 2%
S5 Purge &Y Import oint | Part I ents | iPart E
Update Parameters v |  Styles and Standards Insert Point Cloud Layout
Model ~
Y| é4
g7 AU Class - Man Handle.ipt
- g8 Table

— &) Part Number = Rough Stock

+— &) Part Number = Jaw Size

(— &) Part Number = Pre Dril Pin Hole

— &) Part Number = Ream Pin Hole

(— &) Part Number = Lock Screw Hole

(— &) Part Number = Center Rough Cutout
— &) Part Number = Center Finish Cutout
+— &) Part Number = Radius

(— &) Part Number = Jaw Cut

L &) Part Number = Jaw Finished

&+ (3 Solid Bodies(1)

B T5= View: Master
B
E

#- 7] origin

= (P Extrusions

L [ sketch12

— @ PirHele{Suppressed;

Y = TPECN R JSSR ER y  RSERRESS

The change propagates through the hole family. We do not have to open each and make changes.
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Notes
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