Autodesk Skill Builders .

A Skill-building Exercise

——Assembly Bill of Materials, R10

In This Exercise *[EBill of Materials [Test Station.iam]

o : il 48 . B - | 5 Display BOM Struct
This Skill Builder demonstrates how to create and || = | 3 A E | s P fLoE
manage the structure of bill of materials in an B Stuctured ]E Parts |:|n|_.,.]
assembly.

Ikern Part: Mumber BOM Skruckure
ey 1 M175-1000 EE Nomal v
BOM Structure iy 2 M178-2000 B Mormal
oy 3 M178-3000 "I Inseparable
BOM is an assembly database containin ]

e . . 9 P 4 M175-3507 Bﬁg Purchazed %
component properties and information used to ©F Phantom
generate reports for EDM and Parts Lists. g=s M175-4000 & ;1— Flefersnos

—] & M175-5001 FEEE Mol
BOM structure introduced in Inventor R10 —

1 -

controls the bill of materials visibility in the BOM =i M176-5002 FIE Normal
concept and provides an idea of the intent of a =is 20-058 g’ Purchased
component in the design process. It provides L 77-174 “gg Purchased
management of gomponent properties in several = 10 2717622 " Purchased
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BOM structure addresses several key areas:

Component identification (Normal, Phantom, Purchase, Reference, Inseparable)
Virtual components

Component equivalency

Quantity overrides & changes to quantity formatting

BOM property override

BOM Structure Parameters

The BOM structure attribute is used to communicate the property for a component. Each component has a
predefined property assigned in the design intent. BOM structure in Inventor is defined into five different
characteristics: Normal, Inseparable, Purchased, Phantom and Reference.

If you have Autodesk Inventor R10, you can find the Test Station assembly in the sample folder.
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The Test Station assembly below demonstrates the use of the assembly BOM structure functionality.

1. Setthe current project to samples.
2. Browse to Assemblies >Test Station, and then open Test Station.iam.

2 3. From the drop-down menu, click Tools > Bill of Materials to display the Bill of Materials dialog box.
El . ; ;
Review the different BOM structure properties.
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4. Switch between the Display Model Structure and Display BOM Structure modes to view the model
structure and BOM structure. To edit the quantity for the components, you switch to Display Model
Structure.

BEE Bill of Materials [Test Station.iam]

E | - = 5™ Display BOM Stuchure i
'& Structured IE Fartz |:|n|_|,|] l%
Item Part ur| BEE Bill of Materials [Test Station.iam]
A ; Si;:;i E | M - - *¥ Display Model Structure -
5 X
+ z . —— E Stuctured IE Partz |:|r-,|_.r.] L\}
@{,\ 4 M175-3C Item Part Mumber BOM Structure
St s miza-acl M FE i1 {M178-1000 HE Mormal
= M178-50 1 z M178-2000 R Marmal
o WG 3 Standard Tote it Reference
0 4 Filled Tote 2 "yt Reference
w5 M175-3000 B Marmal
W 6 Manitor Phankaom = Phantam

5. To reorder the structure of parts and assemblies, you select a single or multiple components, drag and
drop the selected items to the required position.

+ B & 22-128Z23 Hardware Set gy 8 22-12823 Hardware Set
& % 13 | PC-2735-R-P4 yoo8 [22-124
9 L z2-124 1 -
R
_‘. 11 M178-5001 :_1, 1z M173-5002
o M175-5002 é 13 PiC-2735-R-P4

6. You can renumber the reordered items by clicking the Renumber Items tool in the BOM editor. The

selected items are renumbered to a sequential order begins by 1 in the list.

Part Murmber Ttem Part Murnber

M175-1000 b o FLC-LCD-1600:1200-17
R : %ﬁé ........................... ——
FLC-LCD-1600:1200-17 — Wi 3 M178-1000
I LCD-1234-54 ol 4 M178-2000
M178-3000 @ S M178-3000

M173-3502 @'ﬁ‘ & M178-3502

TIP Items renumbering can only be carried out in the Display BOM Structure mode when the Structured
or Parts-only view is visible.
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7. Click once on the Item heading to sort all items in ascending order. Click once again to sort in
descending order.

Item Part: Mumber BOM Skruckure QTY
! % FLC-LCD-1600x1200-17 g7 Purchased
otz LCD-1234-54 8" Purchased
o 3 M175-1000 BE Mormal 1
@y 4 M175-2000 B Normal 1
T S M175-3000 BE Mormal 1
s M178-3502 BE Mormal
w7 M1758-4000 [l Inseparable
= |8 M17-5001 BE Mormal 1
g 9 M175-5002 BE Mormal 1
=T 10 20-058 5" Purchased
= 1t 22-124 g Purchased 4
1z 22-12872 8 Purchased

8. Click the BOM Structure heading to sort the components with identical BOM Structure settings.

Ikem Part Mumber BOM Skructure Q1Y

0 @ M178-5002 ®E Marmal % 1
O S M175-3000 RE MNormal 1
i@ 3 M175-1000 ®E Normal 1
g 4 M175-2000 RE Normal 1

s M175-3502 E Mormal

o 8 M178-3001 *E Normal 1
w7 M178-4000 [ Inseparable
vtz LCD-1234-54 % Purchased

1 FLC-LCD-1600:1200-17 g7 Purchased

=i 10 20-058 % Purchased

5 11 22-124 %" Purchased 4

12 22-12822 % Purchased

TIP You can also reposition the title headings by dragging the cell and drop it to the appropriate location.
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This assembly makes use of Normal, Reference, Purchased, Phantom and Inseparable components.

Normal components

Normal is the default BOM Structure for the components. Normal components have the following
characteristics:

m The parent assembly determines their placement in the BOM.
m  They are numbered and included in quantity calculations.
m They have no direct influence on their child components participation in the BOM.

Notice the assemblies M178-1000, M178-2000 and M178-3000 are normal. In the browser, right click to
open the assembly M178-1000:1, and then select the Bill of Materials tool in the assembly panel.

E Bill of Materials [M178-1000.iam]

3 | 8- = i5* Display BOM Structure -
B Stuctured | B Parts Only (Disabled) |

Tkem £ | Part Mumber BOM Structure Stock Murnber
~ 1 M175-1001 E Normal

ﬁ]‘i‘ 2 M175-1002 E MNormal 10-040
:‘i‘ 3 M175-1003 ®E Normal 10-040
ﬁ]‘i‘ 4 M175-1004 RE Normal 10-040
=‘i‘ 5 M175-1006 EE Mormal 10-040
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Inseparable components

Inseparable components are assemblies of multiple components that must be physically damaged to
separate the parts. They are generally fabricated, not purchased.

Inseparable assemblies are treated like parts in the Parts-Only view. The assembly’s children are not

included in the BOM.

Examples of inseparable assemblies are:

m  Weldments in assemblies that are glued or bonded.

m  Riveted components fastened together with semi-permanent fasteners that must be destroyed to
separate the components.

m  Assemblies where components have been pressed fit together, such as dowel pins pressed into a

part.

Click Display BOM Structure in the Bill of Materials dialog box, notice M178-4000 is an Inseparable

assembly consists of six Normal parts in different quantities and sixty-eight purchased rivets.

Ikem Part Number
M1 TE-4000
M1 TE-4002

M1 TE-4001-01
M1 TE-4001-07
M1 TE-4001-11
MITE-4001-09
M T5-4003
ME2MTO & 45

@

QEQQQOB
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BOM Rruschre Uk OTY
" Enseparabls

Y Hoemal

YE howmal

YE howmal

YE howrnal

Y howrnal

YE homal

L

Stock Mumber | Description

T CADD

TOOL CADDY, MAIN PLATE

TOOL HOLDER, 2x3x 1.5

TCOL HOUDER, 2 x4 =075
TCOL HOLDER, 4.5 x 6 x 2.5
TCL HOADER, 2.5 5x1

TOOL CADDY, MOUNT ERACKET
4 5 0.F1LF RIVET, SOLIC:, UNIVER



Purchased components

They are components that are not fabricated. Examples of Purchased Assemblies include:

Cylinders, pistons, or shock absorbers.
Swing arms for LCD monitors.

Hinges.

Screws, nuts and rivets.

Purchased components have the following characteristics:

m  The component is considered a single BOM line item; regardless if it is a part or an assembly (for
example, an assembly marked as purchased is listed as a part in Parts-Only parts list).

m If the purchased component is an assembly, its children are not included in a Parts-Only view.
Children are also excluded from quantity calculations in the BOM.

= Normal child components of a purchased assembly are included in structured parts list, and
numbered, but are hidden in Parts-Only parts lists.

In the Test Station.iam, the Swing Arm is a purchased assembly.

“[E Bill of Materials [SwingArm.iam]
E |3 d- F-| 5% Display BOM Structure i

B Stuctwed | B Parts Only (Disabled) |

Ttem Part Murnber BOM Struckure Lnit
1 BasePivak ‘g5 Purchased
g oz Jaint Bﬁ: Purchased
0 3 Longdm Bﬁ_ Purchased
o4 Monitartount Bﬁ,— Purchased
s Shartarm Bﬁ_ Purchased
g & WallMounk g’ Purchased
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Phantom components

Phantom components are not physical parts of the manufactured product in the design. They are used to
simplify the design process. Therefore, components with the BOM Structure - Phantom will not be displayed
in the Bill of Materials.

Phantom components have the following characteristics:

m They are ignored by the BOM.

m  They are not numbered, and are not directly included in quantity calculations.

m They influence their children's participation in the BOM by promoting them in the Structured BOM
views.

m The children of a Phantom component are treated as siblings to the phantom component siblings.

m The quantity of their children is multiplied by the quantity of the phantom component.

E: Structured |E Parts Only

Ikem Part Mumber BOM Skructure Uit QT
y B 1 M178-1000 BE Marmal
& = M178-2000 E MNormal
& 3 M178-3000 fE Marmal
74 4 M175-3502 ®E Normal
=) M178-4000 "k Inseparable
3 Promoted{toritor Phantom.iam] | % Normal

The illustration below shows how the BOM promotes the children (Normal) of the parent (Phantom) in BOM
Structure to a higher level.

iz LCD-1234-58 T Fhanlc-w%\" T s BasePlvot EE normal
[ ! BasePivok E Morrmal 2 i 19 Longérm EE Mormal
g 2 Jaint ®E normal 1 % 20 Joirit L normal
g 3 Longérm T Hormal 1 - T 21 Shartdrm £ normal
& 4  MoniorMount R Mormal 1 GE 22 MordtorMount  fE Narmal
& 5 ShortArm IﬁE Hormal i Epetes sWallMount EE Marmmal
a3 6 wallMourt tE Pv— 1 Pramoled|Swingfim. iam)
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Reference components

Reference Components are construction geometries used to add context to a design. BOM ignores all
reference components and their children/instances. Therefore, reference parts and assembilies, including
children, are not included in the BOM views and Quantity calculations.

Examples of Reference Components are:

m Construction elements such as skeleton parts or assemblies in the modeling design.

Visual enhancements such as a tote filled with parts sitting on a desk, where the tote is added for technical
drawing/publication purposes but is not a part of the actual design.

FEIENRE P | % Display Madel Structure ]
m—
Hn Structured |E Parts Only
Ikem 7| Part Mumber BOM Skruckure
w1 M178-1000 *E Normal
Mfl D@ 2 M175-2000 HE Mormal
3 Standard Toke “y Reference
4 Filled Tote 2 “¢ Reference
3 M175-3000 HE Mormal
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Manage BOM attributes using the BOM Attribute Editor

The Bill of Materials (BOM) Editor is a tool for maintaining assembly bill of materials. It is used to:

lists from the BOM.

Edit BOM Structure for components.
Edit iProperties and BOM properties.
Set quantity overrides for components.
Create a consistent item order for components for the generation of Parts Lists and other associative

You can access BOM editor from the assembly panel, tool menu or right click on a subassembly to select

Bill of Materials tool.

Assembly Panel = 7]

& B 28 ge | § | 99
S @ F B-mD

2 ® O @ 22 02 0
S *E

To change the component property,

Ipdate Mass Properties
[F] analyze Intetference

ackivate Contact Solver

®E il of Materials. ..

E Weld Bead Report. .. %

42 Design Accelerator

25 pebuild Al

Cnline Collabaration

Adaptive
Flexible
Grounded
Contack Set

Find in Browser

=] Previous Yiew FS
Isometric view F&
Properties

% FE Bill of Materials. .

1. From the assembly panel, click the Bill of Materials tool.

Howe Ta, .

2. Click on the Item heading to sort all items in ascending order. Scroll down to item 6 and 7.
Notice both belong to the test station software. Change the BOM Structure property from Normal to
Purchased by clicking the drop-down arrow and selecting Purchased from the list.

Ikerm Part Mumber BOM Struckure Lnit QTY
@y 1 M175-1000 *E Normal
g 2 M175-2000 HE Mormal
o 3 M175-3000 R Mormal
P4 M175-3502 *E Normal
H+Epts M175-4000 [ Inseparable
& s M178-5001
2 B M175-5002
= s 20-058 B Momal
;]
e o124 B Inseparable
% 10 22-12822 :? P“’Charg
= Phanto
24-112-5

=L
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B
%! Feference

Q1Y
1

Description
TAELE, MAIN

CABIMET, PC

WORKSTATION HUTCH

MONITOR CLAMP

TOoL CADDY

TEST STATION CLIENT SOFTWARE

TEST STATICN SERVER SOFTWARE

MUT, T-SLOT, STANDARD, M3

Parts Bin, Conductive, Small

PARTS BIM, FLAT MOUMT ERACKET
SCREW, PARKER IPS, BUTTOM HEAD, MSx1
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3. Expand all children for the assembly M178-1000.

4. Change the BOM structure property from Normal to Phantom.

Ikem

S 1
= 1
9tz
=13
%4
=bs

Part Mumber BOM Struckure OTY Description
M178-1000 EE Nomal vil TABLE, MAIN
M178-1001 B Nomal 1 TABLE TOP, WORKSTATION
B

M178-1002 E Inseparable SUPPORT BAR, FROMT/BACK,
M175-1003 :?5 Purchased SIPPCRT BAR, SIDE

H

- Phantam

M178-1004 o LE, WORKSTATION

x! Reference
M178-1006 FFE MoTTE WORKSTATION, SUPPORT CROSS BAR

5. Notice the M178-1000 assembly is no longer visible, and its components have been promoted one level.

Item

CJE 34
3

. Promoted(k178-1000.1am)

Part Mumber BOM Structure Unit QTY QTY Descripkion
15-313 "55 Purchased EMD CAP, 440
M175-1007 ’EE rarmnal WORKSTATION, LOWER, SHE

= J

A Rl u Rl

“;g Purchased CASTER, STAMDARD

6. Click the Parts-Only View Options button, and then select Enable Parts-Only BOM View.

BEE Bill of Materials [ Test Station.iam]

T IR R

| 'E-;" Dizplay BOM Struchure

E‘c Structured IE PE|

Ikem

o]

Enable Parts Only BOM Yigw
Disable Parts Only BOM Yigw

7. Click the Parts-Only tab to view the structure of the BOM with all of the parts promoted from their
subassemblies. BOM structure is ignored in Parts-Only view.

2 Stuctured B= Parts Only |

Itern
1
gtz
=T
4
=15
e
97
s
s
10
11

Part Mumnb
M173-1001

M178-1002
M173-1003
M175-1004
M173-1006
M17g-1007
M175-2001
M178-2002-01
M17E-2002-02
M178-2003
M17g-2004
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Description BOM Skructure Jnit
TABLE TOP, WORKSTATION B Narmal
SUPPCIRT BAR, FROMT/BACK BE Narmal
SUPPORT BAR, SIDE £E Normal
LEG, WORKSTATION EE Narmal
WORKSTATION, SUPPORT CROSS BAR. BEE Morrnal
WORKSTATION, LOWER SHELF BE Normal
19" Fack Mount Angle BE Mormal
UPRIGHT, LEFT B Normal
UPRIGHT, RIGHT BE Normal
FRONT/BACK BAR BE Narmal
SIDE BAR B Normal
11



8. Click the Structured tab. Click the Description field for the part number: 21-091 and 21-092, and then
rename to WHEEL CASTER, STANDARD and WHEEL CASTER, LOCKING respectively.

B Structured EE Parts Only

Ikem Part Mumber BOM Structure De=scription
ﬁl‘ﬁ\ 32 Z21-091 "5{ Purchased WHEEL CASTER, STANDARD
gl (P33 21-092 ‘2g Purchased WHEEL CASTER, LOCKING|

9. Inthe browser, expand M178-1000:1, and then expand 21-092 Caster Phantom:1. Right-click 21-092
Caster: 1 and click Properties. In the Properties dialog box, click the Project tab to view the Description
that you entered in the Bill of Materials dialog box. Click OK.

Save ] CICCUrrence ] Phiwsical ]

izeneral ] SurnMmary Project l Skakus ] Cuskarm ]
Location: Z:\Program FileshAutodesk) Inventor 10
File Subtype: Maodeling
Part Number: | 21-092
Stock Mumber: |
Descripkion: | WHEEL CASTER, LOCKIMG

[,

Revision Mumber: | bl

Create virtual components

] Virtual components are non-modeled components with no file reference. They are components that do not
need to be modeled though they will show up in model browser. They have properties such as quantity,
BOM Structure and Part Number. For example, oil, grease and paint.

You notice the software used for the test station are virtual components. To add a virtual component to the
test station,

1. From the Assembly panel, click Create Component tool.

2. In the Create-In-Place Component dialog box, click the Virtual Component check box and change the
Default BOM Structure to Purchased.

3. In the New Component Name field, enter Qil. Click OK.
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Create In-Place Component

Mewy Compaonent Mame Template

| ol

Mew File Location

Defaulk BOM Skruckure
|&'§> Purchased ﬂ v Wirtual Component
=

a| o]

Cancel

Virtual components support BOM structure and quantity. They can have material style, volume and mass.

4. Right click Qil:1 at the browser, and then select Component Settings.

': M175 Server Software: 1
Eil: 1

Copy Chrl+C

Delete

BOM Skruckure ¥
Component etkings... %

Properties

Hows To...

E 5. In the Oil Component Settings dialog box, click the Edit Parameter button.

6. Click the Add button in the Parameters dialog box, and then type Volume for the Parameter Name. Select

Volume > Liter (1) for the Unit Type, and then type 17 for the Equation. Click Done.

BOM Structure - R10
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7. Click the drop-down arrow for the Base Quantity, and the select Volume in the User Parameters. Click

OK to close the drop-down list. Click OK to close the Oil Component Settings dialog box.

Component Mame

ail

Bill of Materials

Default BOM Struckure

|E:$E Purchased
nit Cuankiky

| 1 Each

Base CQuantity

|Each

ds7 (0.00in)
ds3 (-2.000 i)
dal (0.0in)
daz (0,00 in)
—|-User Parameters
valume (17 [)
Export Pararmete

@ (8]4

Cancel

W

b

8. Click the Bill of Materials, scroll to the last item in the BOM Structure, and then type Qil in the part number
column for the newly added virtual component. Its quantity displayed 17 | (liters).

BOM Structure - R10

14



Component Equivalence

In the BOM structure, equivalent components are components with the same part number. When two or
more equivalent components are at the same level in an assembly, a roll-up will be performed, which
merges the components into a single line item. BOM will sum up the equivalent components according to

the rules below.

My Assy.iam
P M2

Aipt
PN: 1210

B.ipt
PH: 1210

C.ipt
PM: 1438

Equivalent components have the same part number.

Components with blank part number fields are not considered as equivalent.

Components with parent/child relationship are also not considered as equivalent.

When both assembly and part are equivalent, the assembly is rolled up into a single line item.
When both assembly and assembly are equivalent, the first assembily is rolled up into a single line
item.

Two files with the
same part numbers are
equivalent and rolled up

lem # 4 Part # aTyY Description
1 1210 2
2 1438 1

Note: During the roll-up, the Properties (iProperties and/or BOM Properties) that do not match are reported

as *Varies*.
1z 24-18-5
11 24-116-3
=T 10 24-112-8
i e 22-12872
=g 22-124
g 7 M178-5002
o 6 M178-5001
Hgyts M175-4000
4 M178-3502
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8" Purchased
8" Purchased
“%’ Purchased
g’ Purchased
% Purchased

BE Marmal
’EE Marmal

@ Insepara...

BE Mormal

SCREW, PARKER IPS, BUTTOMN HEAD, MSxS
SCREW, PARKER. IPS, BUTTOMN HEAD, MEX16
SCREW, PARKER IPS, BUTTOM HEAD, MSX12
PARTS BIM, FLAT MOUNT BRACKET
*Yariest

1 TEST STATION SERVER SOFTWARE

1 TEST STATION CLIENT SOFTWARE
ToOL CADDY
MONITOR CLAMP
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Disable automatic merging of parts with matching Part
Numbers in Inventor 10 BOM for legacy drawings

For your exisitng legacy drawings, to avoid the automatically roll-up and sum-up equivalent components,
use the hot fix ID: TS1052403 “Rows merge automatically due to part number matching.” from the Autodesk
support website: http://www.autodesk.com/support.

Static vs. Calculated Quantity

Quantity in the bill of materials is calculated as Each, Length, Volume or Mass. When quantity is anything
other than Each, then a model parameter exists.

In the bill of materials, quantity is defined by three properties: Item Quantity, Unit Quantity and Total Quantity.
Total Quantity is the unit quantity multiplied by the item quantity.

You can click on the quantity cell to create and edit a static quantity manually. You can also right click to
change from Static to Calculated Quantity and vice versa. When you switch the Calculated Quantity of a
component to Static Quantity, you loose the calculated adding of unit/item to its quantity.

In the iProperties, static values display with font properties of blue and bold to distinguish these from values
received from the BOM. When cells are manually edited, the property is automatically applied.

1. Open M178-4000 Phantom.iam assembly.
2. Click Tools > Bill of Materials to display the BOM editor.

3. Notice item 7 -the quantity of rivets displayed in blue and bold indicates it is static.

5 Mi78-4002 %EE Normal 1 TOOL CADDY, MAIN PLATE
& M178-4003 E Mormal 4 TOOL CADDY, MOUNT BRACKET
b £ 7 M520470 4 4-5 £ Purchased 68 _ #dv 0 2ARNET SOLTN LNIYERSAL HEAD
wfe 22124 5" Purchased Calculate Quantity
3 24-112-8 g Purchased atatic Quantity N HEAD, MS%12
P 4 24-116-8 %" Purchased SCREW, PARKER IPS, BUTTOMN HEAD, ME%16
£ 3 Mi7E-4001-09 % Mormal 3 TOOLHOLDER, 2.5 x5 x 1
b £ 4 Mi7E-4001-11 % Normal 1 TOOLHOLDER, 4.5 % 6 % 2.5
5 M17E5-4002 ®E Normal 1% Calculate Quantity
& M175-4003 E Normal 4 Static Quantity KET
( 7 MS2047044-5 % Purchased 68  #4x0.313 RIVET, SOLID, UNIVERSAL HEAD

For more detail information on quantity property in the BOM, refer to Autodesk Inventor HELP.

TIP To find the number of components in an assembly, create an assembly BOM of all components, and

then export the part list to XLS Excel format.

BOM Structure - R10
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