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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.
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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.

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

e iParts 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:

o Content Center (CC) — Quick review of CC along with tips about functions that you might have
missed
0 Creating your own R/W library
o Creating a new category
0 Publishing content to your library
¢ 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 iParts — 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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Finished Part 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.
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Content Center — filtered

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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View Tools Help

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.
Hexagoen Socket Set Screw - Half Dog Point - Inch
4-40 UNCx0.25

acpan S ket Set Senew - Hall Dog Pl « fnch 4-40 UNC 019

Fhexagon Socket Tet Screw - Hal Dieg Point - knch|
1-40 UNE 2 010

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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iPart Table with 2 primary keys defined.

An iMate is added to the part for easy placement in assemblies.
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See how an iPart works in an assembly. Place the part parent and choose the configuration. Use iMate
to constrain — using ALT/drag method.
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Next click on PATTERN COMPONENT.

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.

General I Save I File I Colars I Display | Hardware | Prompts | Drawing
Motebook I Sketch | Part I iFeature I Assembly | Content Center

Standard Parts

[7|refresh out-of-date standard parts during placement

Custom Family Default
(@ As Custom
) As Standard

Access Options

() Inventor Desktop Content

f Location of Libraries:
C:\ProgramData‘\Autodesk\Inventor 2013\Content Center\Libraries’,

@ Autodesk Vault Server

N

The APPLICATION OPTIONS is accessed from the TOOLS menu on the ribbon.
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The PROJECT PANEL showing the CONFIGURATION CC LIBRARY button.
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Use the CC EDITOR to create a new category.

Content Center Editor.
View Edit Tools Help
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Set the LIBRARY VIEW to your R/W library if not defaulted already.
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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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Next, click PUBLISH PART.
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Select the category. Primary keys are pre-defined from the iPart.

3 Publish Guide et

Set Family Properties;

Family Mame:

jaw tooth_cc

Family Description:

SMALL JAW TOOTH

Family Folder Mame:

jaw tooth_cc

Standard Organization: Manufacturer:

E ACME -

AFMOR, Standard Revision:
AMSI
AS
BSI
cls
CHS
~|CEM
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Change STANDARD ORGANIZATION and MANUFACTURER, then click NEXT to continue.
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Select | Table View | Family Info

Size Material [Physical]
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Large Rubber
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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.

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 .

10
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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.

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.

&2 Hexagon Socket Set Screw - Half Dog Point - Inch 4-40 UMC x 0.375:1

= ¥ Component Pattern 5:1

= gf Element: 1

= @ jaw tooth mh-03:1

THIEr™

!D'M 1 SD Repeat Replace Component
iMa

Tr- vie S SO

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

" CER,

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.
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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.
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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

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

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.
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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.

B 2 100079
1 T2 Tro00 X RepeatZoomal
G 1 |1000 ! Copy Ctrl+C
12 2 1000 Delete
13 1 1000 B -
14 1 [1000 20 Bil of Materials... g
15 1 1000 fE'h Save Item Overrides to BOM

Remove the static values, then right click the parts list to go to the BOM.
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BOM has three tabs: MODEL DATA, STRUCTURED and PARTS ONLY
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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 Matenals [100065.1am]

A=-R= L Wdl = 221 ~ | Show Clear | BE | s
Ll
_m Structured EE Parts Only {Disabl Enable BEOM View H—
Item Part Mumber T. Disable BOM View I_QTY | Stock Number | Dest
| @ | (00088 Wiew Properties... L
0 2z 100083 BE 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.

"£E Bill of Materials [100065.iam] . Rg Bill of Materials [100065.iam]
E 480 4 MR e == M T g N =13 M
Hiy. ) | = rStructured Properties @

¥

Model Data | [3= Structured

e [ 1
Model Data | [2= Structurg : — e’ (o -
-_u el Da Enable BOM View L Tten ol Leve i

First Level x| |1 -
Item PartNum 8 Disable BOM View ~ POM= Rl [FirstLeveI ) |
@ 1 100080 TE—— FE Ne 2 ‘“'—“E*s Cancel
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:
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: i - || Show Clearl EEi ﬁ

Choose Columns |
StrUCtiTETTB= ParEs Only (Disabled) |

*
Item | Part Number | T... | BOM Structure | Unit QTY | QTY | Stock Number | Description
@ 4 100067 l %E Mormal Each i Hand Lewver
A A A nﬂ:— o1 [ - [ TR |

|| Show, Clear EEi ﬁ

13- Structured E Parts Only (Disabled) | L
Ttem | Part Number | T... | BOM Structure | unit @TY | QTY | Stock Number | Description |rev | |«
-] 4 100067 l BE Normal Each 1 Hand Lever *
[ @ 3 100064 F‘EE Normal Each 1 Connecting Rod
[ £ 1 100080 " BE Normal Each 1
M -7 & 100078 M BENormal  Each 2
[ - @ 100089 @ BENormal  Each 1
W -7} 10 100070 @ BENormal  Each 2
W - 11 100071 -”ég Mormal — Each 1
[ -7 12 100072 @ E Normal Each 2
[ - 13 100073 & BENormal  Each 1
W -7 14 100074 & BENormal  Each 1
[ - 17 100066 T %E vomal Each 1 Customization
» -7 18 100078 S EENormal  Each 1 ] IK:EB;
] ) 7 100082 l %E Narmal Each 1 Manager
L] Mass
-7 16 100077 * %E Normal  Each 1 Material
[ ) 24 100084 ‘ %E Normal Each 1 :E Tﬂfrij EY —
i @ 20 100081 \ F‘EE MNormal Each 1 Moveable Jaw Arm
[ -4 2 100083 '”ég Mormal Each 1
[ L) 15 100075 r %E Normal Each 1 =l

@ [ Import... ] [ Export... ] _
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.
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E o = * | | Show Clear EEi ﬁ

Renumber Items |
ts Only (Disabled)
Item | Part Number | T... BOM Structure | Unit QTY | QTY | Stock Number | Description
» @ 4 100087 i %E Mormal Each 1 Hand Lewer
@ 3 100084 E %E Maormal Each 1 Connecting Rod
@ 20 100081 1 %ﬁ Mormal Each i Moveable Jaw Arm
) 1 100080 " B Normal Each 1
) 8 100079 H” EEnNormal Each 2

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

ttam bart tmber [ ... [oomsSictoe |Untgry [ gTY |Stodk Number + I ST =]
3 I—ﬂ 1 ey | Bmsoma e Frand Lver Startess Stesl

- 2 100065 Hh Faormad Lach 1 Connecting Rod Stariess Stesl

i [ 3 1oocan ] Wrema Fah Mnurabie Taw Arm Strira Steel |

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

e (=]

FART MIUMBER. DESC OM
100067 Hand Lewver
100064 Connecting Rod
100081 Moveable Jaw Arm
100030

Changes in the BOM bidirectionaliy automatically updates the parts list.

1
P
1
1

ookt mA-01 SHALL JW TOOTH
= ]

1 [ANSIDLED - 440 UNCx  [Flescagon Socket Set Sorew
LE - il [Coa Poink

Bhl! J:IEIﬁ =I=I= ml: :IE il bl
e

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.

4

B Nk 8 f *; Y | 3 bt O a 7] % ime T T = Yrere— -'j".l' [ 1 rwa—
" lpdei e x L AT [ttt Kl & ppy Aaterm e [FEERES Rt it Tuppher L=y

= S oy T [eE— Cinsin =7 W oy i sy, T e T u-_li - et | e

[ Dehe tipdsia o P iy & Migem |

Updna Bmaesanesy = | Ugles asnd Sindsiis (— Bt st Stiian g = Lisdrmi Cnrten [ abins
[— R T [ Y| Ty S— .
B

- 5
oEY el Wl Catitnd [t i, il o sl st g, it
Camasatran g g Capy ot At e L B Pty

e ke

Fromst 1) Pt sttty

To change part numbers go to CONTENT CENTER EDITOR.

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

changes.
EEpmres e

Wiew Ede Took  Hedp
o LR T-AlLEABEE Y X -

Lbrary V! Jipteermrnior AL -
|-
- abie B aTen Bropched Henagen Sodhet S67 Sovew « Coneg Pord -Metng Tyoe B « Spieg Sodhet Tet Sorew « Cup Pont - Irch
Fainatar ranched Maukgan Sochet 541 S - Plat ot - Matng Tipee € - bhiragan Sodost St e - Cup Pt - Inch
IBrosched Mawagon Socket Saf Sorew - Hal Dog Point - Mairc Type C - Splne Sockort Set Soew - Cup Point - Inch
f Brached Mewagen Sooet et Sovew - Dval Poe - Metre Type [ « Fexagon Sacket Set Sres - up Foint - Inch
£ Forged Henagore Skt et lirew « Eore Port - Mot Tyeoe [ » dolroe Sackurt St Serew - Cg Point - nch
o mplepin - Forged Henagon Sechet Set Sorew - Flat Pord - Mete Tivtar E - Hangen Seschet St Serew - Cup Port - lack
¥ Eard Fead Forged Fecagon Socket Sat Sonew - el Dog Pont - Metrc Tpe I - Splire Socket Set Sonew - Cup Pant - Inch
ek e Forged Hexagen Socket Set Sarew - Creal Pont - et Ty F - Hexagen Socket et Saew - Cup Port - lndy
ewngen Cochet Set Govew - Cone Paet - Inem Type F « Splire Soched et Sovew « Cup Pt < lnchy
bi o Haae eningan Sohet et i < Flal Paet - brch Tyeee €  Henign Sacket St irem - Cug ot « Inch
e & Heaagon Sochet St e ol [ it = Bnehs a5 = figirop Seociont St Screw - Cup Bt - fnch
B M iscagon Socket Sas forew - vl Boat - Inch | g Family Peopatint . |- roachad vessgon Socket St Sorew - Cup Ponk - Mefric
- Pre Sotied Heachess St Saew - Cone Pand - Irah [T Fasily Table - Forged Hexagan Sodket et Gaww - Cup Pont - Mewic
W Siotied Heacbess Set Screw - Cup Ponk = boch | B Mgserial Guide. + Brachuind Henagen Soacked el Serew « S Porl - Mk
B Washers Sotied Hoabens $61 5w « [eg ot - ek M Bt s et i S « gy P - BEYE

} Oter Pars Samnd wsacass £47 v - attonn - inch |5 ESICHI CwtsmsecC t Seriw - Cu P - Mt
shatt Farts Sotind eackess St Screw - bt Dog Pont -3 B9 e Copy e i t S - Cup Ptk - Meric
Shees Mets Siotied Hescdess 5ot Soew - Cresl Fuint - Inch + Broached Meusgon Scnew + CLp Pont - Metric

sctursl Shaged Sphre Sovrt St ivem < Cores Port - ek Ty £ « Freoind Hesungeon Socked Set = Cugs Pt = Metne

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

S Hesagen Sachet Sed Sovew - Mall Deg Pant - Inch

£ [ Socket riead
& [ Sheet el
w3 St
2 s Srustursl Shaget
o gy Tube B e
- DM resdte
4 Hatery

Use LIBRARY VIEW to select your R/W library.
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Wiew Ede Tock Hep

B Lnania | ke

GOX | A v-ALERBEREYY X O-H8
Library Veew: *p..._.q-: -
o el I —
{Im B
- Biours] e 45 Miterial Guide...
- e e
i [ Socket Head Replece Famdy Template
= [ fhees Metal B T Namang
) e
# i Sruchra Shapes I MoaTs '
=gy Tube & Ppe % Copy Te 0
S Search reds Save =
i [-4 Copy A

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

e

"'FamilyTahIe:'HexagDn ‘Socket Set Screw - Hamﬁ_
i — . - - -
A = v
RowStatus Thread description |Nominal Diameter  |Mominal Length g Cglulmns | Pitch Diameter Ang
[inch] finch] e Y, [inch] [de
Property Columns onl

0-80 UNF 0.06 0.125 8 iProperties Columns onl 0.0445641 ]

0-80 UNF 0.06 0.133 E’S:';fns“’” EHE 0.0446641 a0

0-80 UMF 0.06 0.25 0.023 0.05 0.0125 0.0446641 30

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

-F;mlly Tah.l-v.‘mlexagun gﬂet g Sr:rew - Hal

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

-

B[4 |25 |00 00 | [ (B2 | 10 & | “7 [ iProperties Columns only -]
RowStatus Size Designation  |File Name Material Part Mumber

70 3-43 UNC x 0.84 | ANSIB15.3 - 3-4... Steel, Mid AMSIB18.3 - 348 UNC x 0.84

71 3-56 UMNF x 0.84 | ANSIB18.3 - 3-5... Steel, Mid AMSIB18.3 - 3-56 UNF x 0.84

72 3-43 UNC x 0.875 |ANSIB18.3 - 3-4... Steel, Mid AMSIB18.3 - 3-48 UNC x 0.875

73 3-56 UNF x 0,875 ANSIB18.3 - 3-5.., Steel, Mild AMSIB18.3 - 3-56 UNF x 0.875

74 348 UNCx 1 ANMSIB15.3 - 3-4... Steel, Mid AMSIB18.3-348UNC x 1

75 3-56UNFx 1 AMSIB18.3 - 3-5... Steel, Mild AMSIB18.3- 350 UNFx 1

76 g 4-40 UNC % 0.125 ANSIB18.3 - 4-4... Steel, Mid 123451

77 4-48 UNF % 0,125 ANSIB18.3 - 4-4.., Steel, Mild AMSIEB18.3 - 4-48 UNF x 0,125

78 ? 4-40 UNC x 0,19 ANSIB15.3 - 4-4.., Steel, Mid 12345-2

74 4-43 UNF x 0,19 ANSIB18.3 - 4-4.., Steel, Mid AMSIB18.3-4-48 UNF x 0.19

30 g 440 UNC % 0.25 ANSIB18.3 - 4-4... Steel, Mid 12345-3

31 4-48 UNF x 0,25  ANSIB18.3 - 4-4.., Steel, Mild AMSIEB18.3 - 4-48 UNF x 0. 25

82 4-40 UNC x 0,32  ANSIB15.3 - 4-4... Steel, Mid AMSIB158.3 - 4-40 UNC x 0.32
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| — — —
| ) 21 100088 3‘ %E Normal Each 1 Stainless Steel

B @ 22 100078 i u BEE Mormal Each 1 Stainless Steel

B - 23 ANSIE18.3-4-40UNCx 0.25 s %_3_5 Purchased Each 2 Hexagon Socket Set Screw - Half Dog Point - Steel, Mild

I - 24 ANSIB18,3-4-40UNCx 0,19 M= %jj Purchased Each 1 Hexagon Socket Set Screw - Half Dog Point  Steel, Mild

i - 25 ANSIE18,3-440UNCx0,125 (W Brj_' Purchased Each ] Hexagon Socket Set Screw - Half Dog Point . Steel, Mild

] - 25 ANSIB18.3.2-3f16x1 [~} is_' Purchased Each i Pin - Hardened Ground Production Dowel Steel, Mild

B A 37 ANSIB18.3-440UNCx0.375 MRs %_3_5 Purchased Each i 5 Hexagon Socket Set Screw - Half Dog Point - Steel, Mild o]

@[ e ][ sen

The changes will not show immediately in BOM.

i [T ey — N T T— i ] v pening
S8 Uidats Maty Wil s B gt Ot M iy Aatbe H""j'." B bt e | | Birton Pt @) depimn € poviot
e T ¥ At Q T
Vedns e L T T L r— [oe Prest Cionad Aot g = Comnen Comtar e =
ORYT ]
| Danmaruni g
L. T

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

We do that with a REFRESH

i St:ndalt_i Con'l

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 ... Cut of Date AMSI B18.3(09) AMNSIB18.3-4-40U... Hexagon Socket Set ...
Hexagon Socket Set ... Out of Date AMSI B18.3(09) AMSIB18.3-440U... Hexagon SocketSet ...
Hexagon Socket Set ... Out of Date AMSI B18.3(09) AMSIB18.3-440U... Hexagon SocketSet ...

a]

| Selectal Unselect Al

20



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

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

M @ 21 100068 \ BEE Mormal Each 1 Stainless Steel

Wl @ 22 100078 H BéE Mormal Each 1 Stainless Steel

| - 23 123453 . ] %3_' Purchased Each 2 Hexagon Socket Set Screw - Half Dog Point  Steel, Mild

| - 24 123452 ] ?ﬁ_‘ Purchased Each 1 Hexagon Socket Set Screw - Half Dog Point  Steel, Mild

| -4 25 12345-1 ] *;5_ Purchased Each 6 Hexagon Socket Set Screw - Half Dog Point  Steel, Mild

| -&F 26 ANSIB18.8.2-3f16x 1 ~—} %$_' Purchased Each : & Pin - Hardened Ground Production Dowel Steel, Mild

| -&F 27 ANSIB18.3-4-40UNCx0.375 M %3_' Purchased Each 1 Hexagon Socket Set Screw - Half Dog Point  Steel, Mild =
@ [ Import... ] [ Export... ]

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 Socket Set Screw - Half THE=THER e = y — P -
A =. |01 7 -
RowStatus Si Add column MName Material Part Number
.".J
15—80 UMF x 0,125 ANSIE18.3-0-8... _Sbeel, Mild (AMSIB13.3 -0-80 UMF x 0,125
2 D-80 UNF x 0.188 |ANSIB18.3 - 0-8... Steel, Mild |ANSI B18.3 - 0-80 UNF x 0.188

Use add column button.

LARICT @S 2 A @0 LIS 2 0 2T

1 Column Properties
Column Mame; »* Data Type:
1| besc String
] Column Caption: Units:
E Description -
1 Expression '
) (@ Expression Column c.-"" (7)) Custom Column
| HS55-
4 Parameter Name Parameter Descriptior *
E Map To Inventor Prope% POST Post
- — 3 FAWT Countersink Angle
T Project.Description
| FAWIL Countersink Angle 1
AL e 0L THREADDIA Nominal Diameter
1 TPU Thread per Unit
1 PTC Pitch
1 TOA Thread Open Angle
E |:| Geometric Parameter THREADCLASSEXT Class
1 THREADTYPE Thread Type
| o ][ ool pesevsm Size Designation
FILENAME File Name

MATERIAL Material
PARTMNUMEER Part Number
T3 Thread Type -

IANSI B18.3-1-72UNFx 1
.ANSI B18.3-2-55 UNC x 0,125
..ANSI B18.3 - 2-04 UNF x 0,125
lANSI B18.3-2-50 UNC x 0,19

< |
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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 MName: Data Type:
DESC String A
Column Caption: Linits:
Description
Expression
(@) Expression Column (71 Custom Column
HS5S-{DESIGNATION}| —

Map To Inventor Property:

’Pruject.Desr.:l'ipﬁun - ]

The completed form. -
Family Table:Hexagon Socket Set Screw - Half Dog Paint - Inch -

@" | ?l | =B | Eﬁ] ﬂ;ﬂ | E;r | E? | E' ffa.i,' | Y [iProperties Columns only vl

RowStatus Size Designation  |File Name Material Part Mumber Description
73 ﬁ? 3-56 UMF x 0,875 |ANSIB18.3 - 3-5.., [Steel, Mid ANSI B13.3 - 3-56 UNF x 0,875 H555-3-56 UNF x 0,875 '
74 ﬁ? F43UNCx 1 ANSIB18.3 - 3-4... Steel, Mid ANSIB18.3 -39 UNCx 1 H555-3-48 UNC x 1 I
75 ﬁ? 3-55 UNF x 1 ANSIB18.3 - 3-5... Steel, Mild ANSIB18.3 - 3-56 UNF x 1 H555-3-56 UNF x 1
75 g 4-40 UMC x 0,125 ANSIB18.3 - 4-4... Steel, Mild 12345-1 HS55-4-40 UMNC x 0,125
7 g 4-48 UNF % 0,125 | ANSIEB18.3 - 4-4... Steel, Mild ANSIB18.3 - 4-48 UNF x 0,125 HS555-4-43 LINF x 0,125
78 E}’ 4-40 UMC x 0,13 ANSIB18.3 - 4-4... Steel, Mid 12345-2 HS55-4-40 LINC x 0,19
7o f}’ 4-43 UMF x 0,13  ANSIB18.3 - 4-4... Steel, Mid ANSIB158.3 -4-48 UNF x 0,19 HS555-4-43 LINF x 0,19
80 f}’ 4-40 UMC x 0,25  ANSIB18.3 - 4-4... Steel, Mid 12345-3 HS55-4-40 LINC x 0,25
81 g 4-43 UMF x 0.25  ANSIB18.3 - 4-4... Steel, Mid ANSIB18.3 - 4-48 UNF x 0.25 HS55-4-43 LINF x 0,25

The new column with the new descriptions.

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

£ s 1 o B 1 FIBIREES B0
B =z wnwm / - LT T 1 / Samniess Shedl
& B o Y sl E 2 o 0.2 e, Mg
& M e s s

& 1 e s : [

The BOM showing new part number and description
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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.

o e 'ﬁ & lower jaw a mh Z.ipt Tvpe a keyword or phrase A s e 8 SionIn

ESLAEl Inspect  Tools  Mamage  Wiew  Environments  Waulk  Get Started  Online -
B @ 0@ 2 @S @ @B T eums g
o G
% Fweep QEmboss Fillet 'Shell g [_" Edit | @ [ﬂ <3§ % /El;? |:$>] Convert ko
& rib [ Derive @ orafe () O | Form pg | & e, & F 5 | Sheet Metal
Converk
= E:g

Plane
) ]/_.

‘Wark Features

Biox Extrude Revolve Hale

Create .
20 Sketch

Sketch

Primitives Create = Modify Fusion Pattern | Surface « | Plastic Part | Harness

Model ~

¥ | #4

@ lower jaw a mh Z.ipt
- 75 Salid Bodies(1)

[

[ [ View: Master
B ] Crigin
E]—‘,}m base extrusiol
[

i ] Sketch
— [EH whork Planel
]—{}m cukout

E:

[+ EiT cutout extention
[+ EiT Fin Hole

[+ EiT Lock screw prehol
[

#-51 7 Sketche

— Work Planez
- |jT Lock screw C
[+ @ tapped hale

— @ Chamfer1
— @ Chamferz
K m back relief

I e

K m face relief

K m Extrusiond

K m undercut: Finisl

k- m cutout finish

K- m cutout finish 2 k

k- m Extrusioni

H— E: Rectangular Pattern ‘
— [PFillets X
— [PFillets

(D End of Part

/ Y
l‘?‘& \‘3”-\}
&

\Q- ;

*

uf—-’

=,

©

)] f?‘ 4

+

4

o
1%

Y Xk

T

N F

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

- verds Vel GetSiated  hoded wine B -
W Rehusd 29 ﬁ 'ﬁ LT & Fusture 0 Inser iFesmume ﬁ @ Eiql b" ! I ! & ate By bxtenet iFesture
» e Uipdate b IJrIn- et Obgact = Aasls sual = r.._-r i Dt Compansnt =
R VP | i | S T TR | 15 i O IR s Attach Mk Meks  [Coatg] ST T T B Componane = |
'!:, Furge B gt Part Compoments || Pt
Updats Parkmakars = | Srdat sad Sandicds Intet Pint Cloud Lyt
o : e i — T

7 M
(1) AL Dzss - Man Harede Start el gt |

Proews FI for sie halyi

We will start with the finished part, and turn it into an iPart.
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Paraneies | froperties | oprescon | Features | Mases | Wadk Features | Thoeads | Other |
| ) s Chmss - paan pranche Star el m T
| T Extrmons

®e Lypmbeg® (0,805 ]
= Woervadsh 0,57 0]
s 536 [1. 148 in]

3 688 (135 dey]

s o9 [3001m]

= 92 (147 deg)

oz &3 [1m]

see O (0.0 deg]

k= d129 (0,191 n]
anmh _ il

PRPEPPP

[l tember | Part Wunsbes | wdth |eeight | thickmess | Upperwidth | UpperLength | Rougha
I F T e S = T | Py Sk [L3tm_ [387m [im |05 [0.95 R |10k
Ingmet R

Delete Fow

See Ay Delwult Bow

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

M iFart Author
| Pt | meperies | spsmen | Pestaes | putes | ok restaes | rvens | v |
[ F7 ) e « Mo Harnche Start-cel i a] fremm
| &I Extrmern i 5wk
x= UpderLength [0.951] % reght
0 Upperiiedim 057 in] sl N, phatkress
x= i (L1 R] E B, ot
xc B (135 degl B igmeriength
x= 81 [3011n] W, RoughCut
xz 493 [147 degl " A Exiuiad
xe {1 ]
= 094 (0.0 dagl
0 A (LI
i il P \ E
| P — ., “— Ll ! .
IF] tiember ‘ﬂ Part Humber Width |iteight | thickness Upperwidth | UpperLength [Roughtul
1 ] i Gl < M e 5 el 01 w5l Liln_ |38 [in LATn [N |.am
2 | 40 Clss - Man Handie Start-del-02 ﬁrﬁ&nd L3ln [357TA [1n L5 josEn |Lom
f4

Change part numbers as shown.

o
Parameters | Bropertis | Suppression | Festures | iates | Work Feataes | Thrasts | Other
() AL e « M Harale Star el ipt - ; Home
= (I Exvusors 8 was
== UpperLength [0.95 ] B Heght
x= Lipperiidth [0.57 ] r B, dudewn
=z o [L 148 in) B Upperwidh
s 980 [135 degl B Leperlegt
s @91 (300N &, pouhout
a1 2 (147 deg] B, ExbaMall
s 03 [1in]
ses o9 [0.0 deg]
®= @139 [0.150n]
) () P ke i
| L ., . Lo | 1
= Hember Part umber Lumtis Titmits T tttmee | yppericth u
1 | i Glass - Man rande Start-deG1 Faw Stodk Delete Column 0.5 n kN
1 | A Class - Man Hande St t-del-02 Frmshed ] [T T
Ky BV Mot A Key
Custom Parsmeter Column ""..'1:'-'. L
Specily Range for Columa_ o :
Specity Increment for Colama, 2
4
o | File Mame Columa 5
p— Appearance Cobumn &

Make the part number column a primary key.
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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. Itis 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.

3D Model

Inspect 5 *@f Y taen [aj b Ferar T3 bned i eatien a ﬁfo
4% Rebuild Al f of B Uphieabn | i |t e 7 i Ol o Mgl ot | bon dinich
= ,__? s 3 & . 0 Porge B import
=@ Update Mass j o ien and Mande: i o
Ipdate ‘J_"! 5 Parameters | Styles| e - e e o - <
_
Update Parameters = | Style *

ﬂuc—u—w:mﬂn
T
| " [N T

Pt bumbar = P

¥ | ¢4 | - ok Boden( )

| B T veem: Mgt

g7 AU Class - Man Handle Start-del.ipt
B- i’ﬁ Table

': &) Part Number = Raw Stock

&l Part Number = Finished

& 3 Solid Bodies(1)
[ [ View: Master
& ] origin
B BT Extrusiond
- @z
— M" L
= WOrk Planc’:"r' (it el
- (18 Ly
— (3 Shaw Dimensions
— (9 Infer Mates
- i
2 = Ctan gl
— (B End of Par

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 | —

Parameter Name Unit/Type Equation Mominal Value To Model Value Key E)cp Comment

_+HModel Parameters
=H{User Parameters

: - Width in 1.21in 1,210000 @ 1.210000 I [m]
L] Height in 3.97in 3.970000 @ 3.970000 — [
] thickness in 1in 1,000000 ) 1.000000 I -
[ ‘| RoughCut 1.000000 @) 1.000000 I [
L i 0.100000 8 0.100000 ' | |
[ Add Numeric |'] | Update | Reset Tolerance
Tlimnedote Ut +]AJO]=]

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

00651521 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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129 = .01 in - ExcessStock

Sketch with changed dimensions.

0 € T PR —
crarTae | :
D @D

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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Profile

|E] Soiide B | |
Qutput - Ml m
@ |El L [ Match shape

[l et ok |[ cancel |

‘Eﬂ_.-(ExoessShodc *E]_ D :

'R = B e AR HE
ERIVEREM Inspect Tools  Manage

J.;/ T '@ i Loft B Coil @ €] Chamfer 5 Thread ‘*‘5 Move Face @
: 5 Emb ' @l Shell Spit. B3 Copy Obiject
Greste B | Bt Revake D 6D SiEmboss | G Tl ol @ spn SRR Edit | Plane

2D Sketch ~ ] (B Rib  [3) Derive (@ oreft @ Combine Tk MoveBodies | Form e
Sketch Primitives Create = Modify « Fusion Wor

Modal ~
T | ¢

B§P AU Class - Man Handle Start-del.ipt

- g8 Table
&) Part Number = Raw Stock /
[l Beart humber = Pin Hole Dril

&) Part Number = Pin Hole Ream
&) Part Number = Finished

& £33 Solid Bodies(1)

- T_T. View: Master

B [ Crigin

£ (P Extrusions

L [ sketch1z

— (@]} Pin Hole <&

— (6] Legk Seren-Hele{Stppressed)
— [CH Work Plane2

[ B o 1) - SRR KRS . S Sty -

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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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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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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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

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).

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.
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First set the member scope to “Edit Factory Scope”

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