CHAPTER

Objectives
®  Create an assembly drawing
from a presentation file.

m  Complete a parts list for an
assembly drawing.

®  Change the material type of a
component.

® Extract a bill of materials from
an assembly model.

Vocabulary

assembly drawings parts list bill of materials (BOM)
balloons
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Creating an Assembly Drawing

Two-dimensional assembly drawings are used much like exploded assemblies: they
provide information about part identification within an assembly. Assembly draw-
ings can be generated from unexploded assemblies, but exploded assemblies usually
provide a better view. In general, therefore, the first step in creating an assembly
drawing in Inventor is to build an exploded assembly using the presentation modeler.
In this chapter, you will generate an assembly drawing based on the exploded assem-
bly you created in Chapter 13.

1. Open the Press Exploded Assembly.ipn file from Chapter 13.

2. Pick the arrow next to the New button on the Inventor Standard toolbar and
pick Drawing from the list.

Fig. 14-1
3. Pick the + beside Drawing :
Resources and Sheet Formats,
and double-click to insert a new
B size, 2 view sheet. The Press
Exploded Assembly.ipn file
should be selected by default.

A front view of the exploded assem-
bly appears, but it extends off the
drawing sheet. Fig. 14-1.

4, Delete the two views.

5. The default title block is ANSI
- Large. You do not need a large
title block for this drawing, so
pick the + next to Sheet:2, select
the title block, and delete it.

6. Pick the + next to Title Blocks
and double-click ANS] A to
insert a new title block.

7. Select Base View in the
Drawing Views Panel.

8. In the Orientation list box,
select Current to insert
the position shown in the
presentation file.

e

Set the scale to .5 and pick
a point on the drawing
sheet to place the view. The
assembly should appear as
shown in Fig, 14-2.
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Adding Balioons

Like all drawings, assembly drawings need annotation to clarify the
views. However, dimensions, notes, and labels tend to clutter the
drawing and may become confusing, especially for assemblies that
contain many parts. To keep them uncluttered and easy to read,
assembly drawings contain balloons—small circles that contain the
part numbers and are connected by leaders to various parts of an
assembly. Fig. 14-3.

One balloon is assigned to each type of component in the assembly
drawing,. For example, an assembly that consists of a plate, a clamp,
and two screws will have three balloons: one for the plate, one for
the clamp, and one for the screws.

Fig. 14-3

The parts are numbered consecutively starting with the number 1. By convention, the
first number is assigned to the largest or most important piece in an assembly; the
second is assigned to the second-largest, and so on. Inventor can assign part numbers

automatically to the components you select.

1. Pick the down arrow next to Drawing Views Panel and select Drawing

Annotation Panel.

2. Scroll down in the Drawing Annotation Panel and select Balloon.

3, Pick the base.

The BOM Properties dialog box appears. The options it provides apply to complex

assemblies and are not relevant to a simple assembly such as this ore.

4. Without changing any of the settings, pick OK to close the BOM Properties

dialog box.
Fig. 14-4

5. Pick OK in the BOM View Disabled
confirmation box.

6. Pick a point on the drawing sheet
to place the balloon, as shown in
Fig. 14-4.

7. Right-click and pick Continue.

The balloon, which contains the number 1,
appears at the location you chose. Notice
that the Balloon command is still active.

8. Continue picking components to
place balloons. Refer to Fig. 14-5 for
their general placement and the order
in which to place them.
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9. Save the drawing file as Press Assembly
Drawing.idw. '

Notice that the line of balloons is a bit ragged. This is
perfectly acceptable in many industries. However, in
a formal assembly drawing, the balloons are generally
aligned and grouped in series of three.

10. Move the cursor over the number 5 balloon to
activate its grips. Fig. 14-7

11. Pick the grip in the balloon and move it over the
number 1 balloon to acquire the center point of
that balloon. Fig. 14-6.

12, Drag the number 5 balioon upward so that a dot-
ted line extends between the two balloons. The
balloons are now exactly aligned. Pick a point as
shown in Fig. 14-7 to place the number 5 balloon.
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13. Position the remaining balloons so that they are grouped and aligned as shown
in Fig. 14-8.

Fig. 14-8

Preparing the Parts List

Assembly drawings include a parts list, which includes details such as part numbers
and quantities for each part in the assembly. Parts lists are usually located either in
the upper right corner of the drawing sheet or in the lower right corner, just above
the title block.

If the parts list is in the upper right corner, parts are listed by part number in order
from I to the highest number. If the parts list is above the title block, however, parts
are listed in the reverse order, with part 1 being closest to the title block. This is done
so that there is space after the highest number in case other parts need to be added
later. Inventor can place the parts in either order. For the press assembly drawing, we
will place the parts list above the title block.

L. In the Drawing Annotation Panel, scroll down and pick the Parts List
command.

The Parts List dialog box appears. At the top of the dialog box, the Select View but-
ton is selected, allowing you to select the view or views to use in creating the parts
list. Fig. 14-9. Alternatively, you can select a document from the drop-down list.
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Fig. 14-9 Fig. 14-10

P;a_ris List

2. Pick the exploded view in the drawing as the view to be used for the parts list
and pick OK to close the dialog box.

3. Position the parts list outline box on the right edge of the drawing so that it is
just above the title block, coincident with the border, as shown in Fig. 14-10.

The parts list generates, as shown in Fig. 14-11. Inventor has counted the number of
each component used and has listed beside the part number the quantity needed to
build the part. The part numbers correspond to the balloon numbers in the drawing,

Fig. 14-11
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Editing the Parts List

By default, Inventor parts lists contain columns for item number, quantity, part num-
ber, and description. However, other types of information are available. You can edit
the parts list to include items such as material, project, revision number, and many
other items.

1. Place the cursor on the parts list, right-click, and select Edit Parts List.
2. In the Edit Parts List dialog box, pick the Column Chooser button. Fig. 14-12.

Fig. 14-12

=z Edit Parts List -

Lew

The Parts List Column Chooser dialog box appears. Fig. 14-13. Notice the properties
in the Available Properties list. You can add columns for any of these properties to
the parts list. You can also specify the order in which they appear in the parts list.

3. Scroll down the Available Properties list and select MATERIAL.
4, Pick the Add button to add it to the Selected Properties list.

5. Highlight DESCRIPTION in the Selected Properties list and pick the Remove
button to remove it from the list.

6. Use the Move Down and Move Up buttons as necessary to display the items in
the Selected Properties list in the following order:
ITEM
PART NUMBER
MATERIAL
QTY
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: Fig. 14-13

51 Column Cheoser

7. Pick OK to accept the settings.

The parts list adjusts automatically to the new settings in the Edit Parts List dialog
box, as shown in Fig. 14-14.

Fig. 14-14 -

Fdit Parts List

In the Part Number column, Inventor picks up part of the file name you chose when
you created the individual component models. Depending on how you named your
files, these names may be difficult to understand. You can change the text to make it
more readable.

8. Double-click the text in the first line to activate the text cursor and change the
part name (if necessary) to Base.

9. Repeat step 8 to rename the other components Top Bar, Screw, Handle, and
Plate,
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Refer again to Fig. 14-11 on page 321. Notice that the parts are in the wrong order;
they should be listed with part number 1 at the bottom. This is easy to change.

10. Pick the Table Layout button, as shown in Fig, 14-15.

Fig. 14-15

Base
Top Bar
Screw
{Handle

(Plate

Fig. 14-16

11. In the Direction area of the Parts List
Table Layout dialog box, pick the
second button. (The tooltip for this
button is Add new parts to top.)

12. Pick the down arrow under Heading
* and select the icon that shows the
green heading bar at the bottom of
the table. Fig. 14-16.

13. Pick to remove the check mark next
to Title.

14. Pick OK to accept the settings.

15. Pick OK again to close the Edit Parts
List dialog box.

The changes take effect in the assembly
drawing. Because the title is no longer
being shown, there is now a gap between
the parts list and the title block,

16. Move the parts list down so that it
rests against the title block, as shown
in Fig. 14-17.
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Fig. 14-17

Changing the Material Type

Notice in the parts list that the material for every part in the assembly is listed as
Default. Inventor provides many standard material types that can be attached to

individual parts in an assembly.

1. Switch to the Press Exploded
Assembly.ipn window.

2. In the part browser, pick the +
next to Explosion1 and Press
Assembly.iam to display the
components in the assembly.

3. Right-click Base:1 and pick
Open to open the Base.ipt file
for editing.

4. Right-click the name of the file
in the part browser and select
iProperties to display the proper-
ties of the base model.

5. In the Base.ipt Properties dialog
box, pick the Physical tab.

6. Pic_k the down arrow in the
Material area and select Steel,
Mild.

Notice the values in the Density,
General Properties, and Inertial
Properties areas. Fig. 14-18. These
values reflect the actual material prop-
erties for mild steel.

Fig. 14-18

hase.ipt Propertigs

Assembly Brawings
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7. Change the material to Titanium and notice the changes in the properties.
8. Change the material back to Steel, Mild.

9. Pick OK to accept the settings.
10. In the drop-down box on the Inventor Standard toolbar, pick the down arrow
and change it back to As Material.
11. Save and close the Base.ipt file.

The base will now display in the assembly in a color and finish that resembles mild

steel.

12, Switch back to the Press Assembly Drawing.idw window and notice that the
material information in the parts list has been updated,

13. Open each of the other components and repeat the process to change the mate-
rials for the other parts in the assembly to the materials shown in Fig. 14-19.

Fig. 14-19

14, Switch back to the Press Assembly Drawing.idw file,

Because the names of some of the materials are longer than the column width, they
may now take two lines. You can fix this by adjusting the column widths.

15. Position the cursor over the vertical line on the left side of the MATERIAL
column until a double-headed arrow appears. Move the line to the left until the
name of each material occupies only one line.

Completing the Assembly Drawing
The assembly drawing is now almost complete. You are now ready to add the finish-

ing touches.

1. Close the Press Exploded Assembly.ipn file. (Do not close the Press Assembly
Drawing.idw file.)

2., Open the Press Assembly.iam file and rotate the assembly to show an isometric
view. '
3. Switch back to the Press Assembly Drawing.idw file.

4. In the Drawing Views Panel, pick Base View. The File drop-down box should
default to the open Press Assembly.iam file.
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5. Change Orientation to Current and Style to Shaded.
6. Set the scale at .5 and pick a point above the parts list on the drawing sheet.

7. Fill in the information in the title block to complete the drawing, as shown in
Fig. 14-20,

Your completed assembly drawing should appear similar to the one in Fig. 14-21.

Fig. 14-21
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Bill of Materials

A bill of materials (BOM) is a table that contains information about the parts within
an assembly. The BOM can include information such as part names, quantities, costs,
vendors, and all of the other information related to building the part. Although the
terms parts list and bill of materials are often used interchangeably, a parts list is
generally used in an assembly drawing and is a partial list of the associated BOM.

In Inventor, the bill of materials can be derived directly from the assembly model.
You can select which properties are included in the bill of materials, in what order
the information is presented, and in what format to export the information. The
exported file can be used in an application such as a spreadsheet or text editor.

Inventor provides two methods for creating a BOM. You can derive it directly from
the parts list on an assembly drawing, or you can create it from the assembly model.

Deriving the BOM from a Parts List
1. Position the cursor over the parts list in

the assembly drawing.
2. Right-click and select Export.

3. In the Export Parts List dialog box, pick
the down arrow next to the Save as
type box and select Microsoft Excel
5.0/95 Workbook (*.xls), as shown in
Fig. 14-22,

4. Enter Press Assembly.xls as the filename
and pick Save to export the BOM.

5. If you have access to the Microsoft Excel® - A
software, open the Press Assembly.xls file Choose Microsoft Excel
and examine it. : -

Creating a BOM from the Assembly Model
1. Switch to the Press Assembly.iam window.
2. From the Tools pull-down menu, select Bill of Materials to display the Bill of
Materials dialog box. Fig, 14-23,
Fig. 14-23

"4 Bill of Materials [Press Assemhly.iém] '
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Notice that many of the controls and options in the Bill of Materials dialog box are
similar to those displayed when you enter the Parts List command in drawing mode.
They are currently grayed out because we disabled the Structured BOM option
earlier in this chapter.

3. Pick the Structure (Disabled) tab.
4. Right-click the tab and pick Enable BOM View.

The parts appear in the Structured tab and all of the options become available.
5. Clean up the names of the parts in the Part Number column.

6. Click inside the Stock Number box in the first row and enter BA0641 as the
new stock number.

7. Add stock numbers for the other parts, as shown in Fig. 14-24.

Fig. 14-24

Hiﬂu;’ ;eriais[Préss Assembiy.iami .

8. Pick the Export Bill of Materials button near the top of the Bill of Materials
dialog box. Fig. 14-25.

9. In the Export Bill of Materials dialog box, accept the defaults by picking OK.

10. Save the file as Press Assembly
BOM.xfs,

11. 1f you have access to the Microsoft
Excel software, open the Press
Assembly BOM.xIs file and exam-
ine it.

Export Bill of . -

Fig. 14-25

Materials Button
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Review

CHAPTER

Review Questions
1. What is the purpose of an assembly drawing?
2. What is a balloon in the context of an assembly drawing?
3. How are balloons grouped in a formal assembly drawing?
4. At what two locations on an assembly drawing might a parts list be placed?
5. In what order are parts listed in a parts list?

6. How can you adjust the information listed in the parts list of an assembly
drawing?

7. Explain how to change the material properties of a part.
8, What is the difference between a parts list and a bill of materials?
9, Describe the procedure to create a bill of materials in Inventor.

10, Create sketches to show the steps you plan to use to create the four parts
required for the leveling assembly in exercise 1 on page 331.
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Exercises

Create assemblies and assembly drawings as
directed in exercises 1 and 2. Note: Both of these

exercises use metric units.

1. Create each of the components shown on
pages 332 and 333, Then create an assembly
model, assembling the parts as shown below.
Both the assembly and the exploded assem-
bly are shown for your reference. Create the
assembly, using appropriate constraints to
constrain the parts together. Then explode
the assembly and use it to create an assembly
drawing.

Assembly Drawings

331



CHAP_TER

Exercises continued
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Exercises
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Exercises continved

2. Create each of the components for the leveling assembly using the specifica-
tions shown in the drawing. Then create an assembly model to show the pieces
in their proper locations. Use constraints as necessary to place the components
correctly. Then explode the assembly and create an assembly drawing.

PART 1: BASE PLATE

MATL - C.L

PART £: AXLE
MATL - SAE 1112

D24

2X @10
@15 SFACE

CHAMFERS 45° X 2

ROUNDS & FILLETS R3

DIMENSIONS ARE IN MILLIMETERS
R12

PART 3: BRACKET

MATL - C.l.
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