Part 2: Creation of the Belt System Assembly
The following section explains the basic necessary steps to create a static assembly in Autodesk
Inventor. To begin, select New > Metric> Standard(mm).iam
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1. Select Place and right click to pick OK for inserting the Wheel component into the assembly.
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2. Next, insert the Sleeve component. Click Place > click on the Collar component >left click anywhere
to place the component in the assembly. Click Constraint. Again, the Type is Mate. For Selection 1,




choose the right face of Wheel. For Selection 2, choose the left surface on Sleeve. The Solution is set
to Mate. Click Apply.
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Click Constraint. Again, the Type is Mate. For Selection 1, choose the right face of Wheel. For
Selection 2, choose the left surface on Collar. The Solution is set to Mate. Click Apply.
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Constrain the axis of Wheel and the axis of Collar The Solution is set to Mate. Click Apply.
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To insert the second Collar in the assembly, repeat the procedure described in the process of
assembling the first Collar component.
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3. Click the icon of Place. Click on the Shaft component > left click anywhere to place the component
in the assembly.
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Click the icon of Constralnt, Constraln the axis of Wheel and the axis of Shaft. The Solution is
set to Mate. Click Apply.
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Constrain the Center Point (origin) of the assembly and the Center Point (origin) of Shaft. The
Solution is set to Mate. Click Apply.
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4. Click the icon of Place. Click on the Support component > left click anywhere to place the
component in the assembly.
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Click Constraint. For Selection 1, choose the right face of Shaft. For Selection 2, choose the left
surface on Support. The Solution is set to Mate. Click Apply.
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Click the icon of Constraint, Constrain the axis of the hole on Support and the axis of Shaft. The
Solution is set to Mate. Click Apply.
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Constrain the (origin) of the assembly and the Center Point (origin) of Shaft. The Solution is set to
Mate. Users may need to click Flush to align the normal vectors of the 2 surfaces. Click Apply.
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5. To create the second Support in the assembly, click Mirror in the Component submenu. Select the
support component as Component to mirror. Choose the YZ Plane of the assembly Origin as the
Mirror Plane. Click Next. Everything in the Mirror Components: File Names window should be
correct, so select OK to accept Support_ MIR as the name of the mirrored component.
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6. Assemble the Plate component. Click Place > click on the Plate component > left click anywhere to
place the component in the assembly.
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Click Constraint. For Selection 1, choose the bottom face of the support. For Selection 2, choose
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the indentation on the Plate component. The Solution is set to Mate. Click Apply.



\:F

—» | Constrain

~ Selections -

IIII I

OFFset: ~ Solution -

- Aszembl i i i
i[| Ijﬂ an 5nap Y |Moton ITransmonal I Constraint Set|

9 Move
Azzemble U

C‘G Rotate

Position
{m

Go? DA
Mate

Constrain the left side of Support to the front side of Plate in the same fashion. The Solution is set
to Flush. Do the same for the back of Support and the right of Plate, as shown in the figures. Click OK

when done.
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7. The Washer component should be inserted next. Choose the washer using the Place command and
place it anywhere in the assembly.
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Click Constraint. For Selection 1, choose the bottom face of Washer. For Selection 2, choose the
top surface on the Support component. The Solution is set to Mate. Click Apply.
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Next, constrain the inner surface of the Washer to be concentric to the Support securing hole.
Click the inner surface of the washer for Selection 1, then click the inner surface of the Support hole for
Selection 2. The type is Mate and the Solution is also Mate. Click Apply. Click OK when done.
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The Washers can be mirrored in the same manner as the Support components in order to place a
washer at each hole.
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8. The Bolt component should be inserted next. Choose the Bolt component using the Place command
and place it anywhere in the assembly.
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Click Constraint. For Selection 1, choose the underside of the Bolt head. For Selection 2, choose
the top surface of the Washer. The type is Mate and the Solution is also Mate. Click Apply. Click OK
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Next, constrain the outer surface of the Bolt shaft to the inner surface of the hole of the Support.
For Selection 1, click the axis of the Bolt shaft. For Selection 2, click the axis of the hole of the Support.
The type is Mate and the Solution is also Mate. Click Apply. Click OK when done.
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9. After following the same steps as for the washer, four Bolts are now in the assembly through Mirror.
This concludes all the necessary processes for creating the entire assembly.
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10. Save the 3D solid model of the Belt System. Click the icon of Save. Specify Belt System as the file
name.
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Part 3:Creation of the Assembly Drawing with a User-Defined BOM Table

1.

2.

Create a new drawing by clicking New > Metric > ANSI(mm).idw or Fall 2014.dwg > Create.
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If ANSI(mm).idw is used, right click Sheet from the model tree > Edit Sheet > change the size to A.
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3. Click the icon of Base to insert the Belt System Assembly. Choose Right as the Orientation and
change the Scale to 1:2. Place this in the upper right section of the drawing.
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To rotate the right-side view, right-click the view and pick Rotate. In the Rotate View window,
click the box of CW rotation and pick the edge representing the bottom surface of Support.
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4. From the model tree, highlight Shaft and right-click to pick Section Participation. Expand it to pick
None. In this way, there will be no hatched lines displayed on the shaft component.
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5. To insert a section view, click the icon of Section in the Create menu. Click on the recently created
Right view as the base view for the section. Place the cursor on the top center of the assembly until a
green circle appears. Move the cursor straight up and a dotted line will appear. When sufficiently up,
click the left mouse button. Bring the cursor straight down underneath the assembly view and click
again. When done, right click and select Continue. Place the section view to the left.
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Section| Detail Overlay Draft | Break Break O

! Section View

Shows the internal detail of a model cut at a defined plane,
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(et @50 x )
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6. Adjust the angel and spacing of the hatched lines for each of the components, except the shaft
component, which is excluded in the section process. For example, click the hatched lines from the
Plate component. In the Edit Hatch Pattern window, specify 135 and click OK. For the hatched lines
of Support, specify 45 and click OK.
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7. Annotate the views accordingly using the Dimension tool and centerlines tools. Click the icon of
Dimensions. Click the outer circle and place the dimension of ¢$100.
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To add centerlines, click the icon of Center Mark and click the outer circle to place the
centerlines.
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Click the icon of Bisector, and click 2 straight lines. A centerline will be displayed at the middle
between the 2 straight lines.

=
L=

P _:

1
%

|
i

Hole - 1;:

—Z] 17 |-

Centerline Bisector gy ¥
Creates a centerline bisecting two edges. h%T K

156.00

176.00

8. A BOM table can be created in Excel and inserted into the drawing. First, create the BOM table in
Excel. Open Excel and a new data sheet will be automatically created. Create the columns and enter
values as shown in Figure E-7. Drag a box around the values in the PRICE column, right click and
select Format Cells. In the Number tab, select Number, select 2 for Decimal places, and then click
OK. When done, save the file as BOM_Table.xlIsx or BOM_Table.xls.

Format Cells ? =
tamber [ pigrment | Font | Border | Fdl | protecton
T vy
1 7 A-0007 | Bolt 9.87 Fl 39.48 | 1020 = o] [
2 6 A-0006 | Washer | 0.25 1 1 1020 Acsring [
3 5 A-0005 ottomPlat 26.78 1 2678 | IRON [ e 100 Sepwatr )
Fraction Negative numbers:
4 4 A-0004 | Support  45.89 2 91.78 | IRON somitc e
5 3 A0002 | Shaft  50.55 1 50.55 | 1020 Eon fi
6 2 A-0002 | Sleeve  15.50 2 31 | COPPER
7] 1 A-0001 | Wheel  30.05 1 30.05 | 1020
8 | INDEX |PARTNO PTNAME PRICE | QT cosT | MATSs
— Number is used for Cur
" for monetary value.
N - N e

Excel file and select it for insertion, then click OK.

18

Next, in the Annotate menu, click the icon of General in the Table sub-menu. Navigate to the saved
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10. Place the created table above the pre-existing format table. The lower right corner of the BOM table
will lock in place against the right border and the top of the existing table.

A
#100.00
= ‘
i
g
3
\ I\‘T'
‘ \ 50-00—‘0"—|:ﬁ €
| 80.00—
TABLE
7 A-0007 BOLT 10 7] a0 1020
6 A-D006 | WASHER 1 2 4 1020
5 ADO05 | PLATE a0 1 a0 1020
7] A-D004 | SUPPORT 65 2 130 TRON
3 ADO03 | SLEEVE 5 50 COPPER
SECTION A-A 2 A-0002 | SHAFT 100 100 1040
. 1 ADO0L HEEL 90 90 1040
SCALE 1 " 2 INDEX PART NO PT NAME PRICE Q COST MATERIAL
ENME414
14/25/2012 Fall 2012 Zhang
Team 1 Belt System 414 Grade:

11. To insert BOM Balloons, click Auto Balloon in the Table sub-menu. Choose the Section view as the
view to insert the balloons. Select the Support, Wheel, Shaft, Sleeve, and Plate as the parts to Balloon.
Next, click Select Placement and place the balloons near the drawing. Move the balloons so that the
drawings look presentable. Repeat the same process for the Bolt and Washer parts in the Right view.
Balloons can also be placed individually by clicking Balloon and selecting individual components.
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12. In order to modify the balloons so that they have the same number referenced in the INDEX column
of the BOM table, right click the balloons needing changes and select Edit Balloon. Change the
Override value to the value referenced in the BOM table. Repeat this for all of the balloons. The tips
of the arrows of each balloon can also be dragged so that they change to dots and are on the surface of
the part. This makes the balloons easier to follow. By right clicking the balloons and selecting Edit
Arrowhead, the dots can be changed to whichever shape is best.

20



Edit Balloon

Balloon Type
[Joverride Shape {by Style)

o B ][] A
| [<none>

Balloon Value

~a -

Change Arrowhead
{ —# Large Dot IL]
b S ByStyle =
e g 9100
—= Blank g
— Closed =
—* Filled |
— Filled, Half 1 — |
— Filled, Half 2 @ Repeat Zoom All
‘E Flared g Select Other...
—= Flared, Half 1
— Flared, Half 2 Delete
£ Cirde Edit Balloon. ..
Maone Attach Balloon
—*  Small Dot i
Attach Balloon From List...
| * : 2 Dot Remove Balloon L
R Oblique Edit Arrowhead...
Z W 1
B
E
TABLE
7 A-0007 BOLT 10 4 40 1020
6 A-0006 WASHER 1 4 4 1020
5 A-D0OS PLATE 40 1 40 1020
4 A-0004 SUPPORT 65 2 130 TIRON
3 A-0003 SLEEVE 25 2 50 COPPER
] SECTION A-A 2 A-0002 SHAFT 100 1 100 1040
SCALE 1: 2 1 ADO0L | WHEEL 50 1 50 1040
INDEX PART NO PT NAME PRICE Qry COST MATERIAL
ENME414
11/25/2012 Fall 2012 Zhang
Team 1 Belt System 414 Grade:
Fl FiS 1

13. The drawing is now complete. Save the drawing.
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