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Chapter 6: Sheet Metal
Modeling

This chapter will show you to:

e Create a face feature

e Create a Flange

e Create a Contour Flange
e Create a Corner Seam

e Create Punches

e Create a Bend Feature

e Create Corner Rounds

e Flat Pattern

TUTORIAL1

In this tutorial, you create the sheet metal model
shown in figure.

Starting a New Sheet metal File

1. To start a new sheet metal file, click Get Started
Launch > New on the ribbon.

2. On the Create New File dialog, click the Sheet
Metal.ipt icon, and then click Create.

7

Sheet
Metal.ipt

Setting the Parameters of the Sheet Metal

part

1. To set the parameters, click Sheet Metal > Setup
> Sheet Metal Defaults on the ribbon; the Sheet
Metal Defaults dialog appears.

Sheet Metal
Defaults |
Setup -

Sheet Metal Defaults *

Sheet Metal Rule
Defauit v [ A
: Thickness

Use Thickness from Rule 0.120in

Material
By Sheet Metal Rule ( Generic ) e

Unfold Rule
By Sheet Metal Rule ( Default KFactor ) v j-/’

|Z| Ok Cancel | Apply

This dialog displays the default preferences of the
sheet metal part such as sheet metal rule, thickness,
material, and unfold rule. You can change these
preferences as per your requirement.

2. To edit the sheet metal rule, click the Edit Sheet
Metal Rule button on the dialog,.

Sheet Metal Defaults *

Sheet Metal Rule

Defait ol

Use Thickness from Rule

Thickness

Edit Sheet Metal Rule

In the Sheet tab of the Style and Standard Editor
dialog, you can set the sheet preferences such as
sheet thickness, material, flat pattern bend angle
representation, flat pattern punch representation
and gap size.
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*3 Style and Stendard Editor [Library - Read Only]

- Lighting Back New... Save Reset T Alstyes
=3 [ Sheet Metal Ruie
lﬁ_“ : Sheet Metal [ Default |
Defauitmm
i 8 sheet et nfold Sheet Bend  Comner
= A Text
Sheet
Mateial Unfold Rule
Material and e e b Defauit KFactor v A
Thickness Thdness fhter RipfSeam Gap
k’u.mm > Thickness 3]
{f Pt Patiem Bend Ancle ™ \
Report Bendng Angle (3) ~ Gap Size
Flat Pattern
BendAngle — |
. /
at Pattern Punch Representation \
@ Formed Punch Feature -
o= <= FlatPattern Punch
e representation
(&4 Import ‘Save and Closs Cancel

3. In the Sheet tab, set the Thickness to 0.12 and
leave all the default settings.
4. Click the Bend tab.

In the Bend tab of this dialog, you can set the bend
preferences such as bend radius, bend relief shape
and size, and bend transition.

‘E;heet Bend | Corner |

Bend Relief

Relief Shape Relief Width (A)
| Round v Thickness >

Relief Depth (B}
A Thickness *0.5ul >

B Minimum Remnant
Thickness * 2.0l >
Cc Remnant (C)
Bend Radius Bend Transition

Thickness >

5 Trim to Bend

5. Set the Relief Shape to Round.
6. Click the Corner tab.

In the Corner tab, you can set the shape and size of
the corner relief to be applied at the corners.

Sheet | Bend | Corner

2Bend Intersection
Relief Shape

3Bend Intersection

Relief Shape
Trim to Bend v Round with Radius v
Relief Size Relief Radius
Thidkness * 4ul BendRadius >

Relief Placement

7. After setting the required preferences, click the

Save and Close button.

The Unfold Rule option on the Sheet Metal
Defaults dialog defines the folding/unfolding
method of the sheet metal part. To modify or set a
new Unfold Rule, click the Edit Unfold Rule button
on the Sheet Metal Defaults dialog.

Unfold Rule
By Sheet Metal Rule ( Default_KFactor ) v %
On the Style and Standard Editor dialog, select the

required Unfold Method.
Unfold Method

._foinear hd

EE Bend Table
% Custom Equation

You can define the Unfold rule by selecting the
Linear method (specifying the K factor), selecting a
Bend Table, or entering a custom equation. Click
Save and Close after setting the parameters.

8. Close the Sheet Metal Defaults dialog.

Creating the Base Feature

1. Create the sketch on the XZ Plane, as shown in
figure (Use the Rectangle Two Point Center
tool).
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2. Click Finish Sketch.

3. Set the Distance to 4.
Height Extents

[Dstance )

3. To create the base component, click Sheet Metal
> Create > Face on the ribbon; the Face dialog G —

appears.

[ Fie)| T o
. —
Lty
£ A5

Start - Face | Flange
3D Sketch -
Sketch L

4. C(lick OK to create the tab feature.

Creating the flange

1. To create the flange, click Sheet Metal > Create

> Flange on the ribbon; the Flange dialog

appears.

File

Z O9 &

Sheet Metal

Start Face |Flange| Contour
2D Sketch Flange
Sketch ;&

2. Select the edge on the top face, as shown.

4. Click on the Bend from the intersection of the
two outer faces icon in the Height Datum
section. This measures the flange height from

the outer face.

5. Under the Bend Position section, click the
Inside of the Bend extents icon.

6. Click OK to create the flange.

Creating the Contour Flange
1. Draw a sketch on the front face of the flange, as
shown in figure.
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T.soo

(3.880)

2. (Click Finish Sketch.

3. To create the contour flange, click Sheet Metal >
Create > Contour Flange on the ribbon; the
Contour Flange dialog appears. 6. Select Edge from the Type drop-down.

Width Extents
Type

Sheet Metal

Xk

Start Face Flange|Contour
20 Sketch ™ Flange | &7 Herr

Sketch L} Create

4. Select the sketch from the model.
5. Select the edge on the left side of the top face; 7. Click OK to create the contour flange.

the contour flange preview appears.
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Creating the Corner Seam

1. To create the corner seam, click Sheet Metal>
Modify > Corner Seam on the ribbon; the
Corner Seam dialog appears.

\E? tar [ Rip
Carner| Punch E Unfold
Sea Tool @ Refold

Modify

2. Rotate the model.
3. Select the two edges forming the corner.

4. Set the parameters in the Shape tab of the
dialog, as shown.

Corner 5eam

Shape  Bend

Shape

@ Seam
Orip

Corner

Seam

@ Maximum Gap Distance
(C) Face [Edge Distance

=]
0-1

1.0

@ Edges

=

Cancel | | Apply

5. Click the Bend tab and make sure that the
Default option is selected in the Bend
Transition drop-down.

6. Click the Corner tab and set the Relief Shape to
Round.

You can also apply other types of relief using the
options in the Relief Shape drop-down.

7. Click OK.

Creating a Sheet Metal Punch iFeature

1. Open a new sheet metal file using the Sheet
Metal.ipt template.

I!E get Metal

= I

I Create Mew File

5] D Templates
English

Metric
& O

Sheet  Standard.ipt

Metat.iﬁ

¥ Part—Create 2D and 30 objects

2. Create a sheet metal face of the dimensions 4x4.
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f:;’-OI'l

slot radius.

14. Move the cursor outward and click to define the

15. Click Dimension on the Constrain panel and

3. Click Manage > Parameters > Parameters select the round end of the slot.
the ribbon; the Parameters dialog appears. 16. Click to display the Edit Dimension box.
4. Select the User Parameters row and click the 17. Click the arrow button on the box and select List
Add Numeric button on the dialog. This adds a Parameters from the shortcut menu; the
new row. Parameters list appears.
_jl Reference Param...
- a2 Facel in Tt
e 4
Edit Dimension : d3
Add Numeric |V Update D Measure
Show Dimensions
@Immediate Updabe Tolerance...
List Paramef=rs
5. Enter Diameter in the new row. 4
6. Set Unit Type to in and type-in 0.04 in the [
Equation box. 36849653 in
6
|| User Parameters
Ph, < | Diameter in 0.04) W1 18. Select Diameter from the list and click the green

10.
11.

12.
13.

check on the Edit Dimension box.

Likewise, create a parameter named Length and
specify its values, as shown below.

S REIETENLE Faldinge...

| User Parameters

~ i{Diameter in 0.04in
*Length in 0.12 A—

Click Done.

Click Sheet Metal > Sketch > Start 2D Sketch
on the ribbon.

Parameters

Length
BendR.adius
BendReliefDepth
BendReliefwidth
CornerReliefSize
Gapsize
JacobiRadiusSize
MinimumRemnant
Thickness
TransitionRadius

19. Likewise, dimension the horizontal line of the

Select the top face of the base feature.

On the ribbon, click Sketch > Create >
Rectangle drop-down > Slot Center to Center.
Click to define the first center point of the slot.
Move the cursor horizontally and click to define
the second center point of the slot.

slot and set the parameter to Length.
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i iM
+ @ iMate
E -

EQ Export Objects

Create
iPart E} Edit Factory Scope ~
Author 4
120 ‘F j‘ 26. On the dialog, select Type > Sheet Metal Punch
iFeature.

20. Click the Point button on the Create panel and 27. Select the cut feature from the model geometry

place it at the center of the slot or from the Browser window. The parameters of

21. Delete any projected edges (yellow lines) from the cut feature appear in the Extract iFeature

the sketch. dialog.
22. Click Finish Sketch. -
23. Click Sheet Metal > Modify > Cut on the Next, you must set the Size Parameters of the
iFeature.

ribbon; the Cut dialog appears.

28. Set the Limit of the Diameter value to Range.

0w & -

ﬁ Unfa
Cut |Corner Punch
Seam Tool Refo

The Specify Range dialog appears.

Modify Size Parameters
Mame Value Limit Prompt
i & Diameter 0.04in |N0ne _v__] Enter Diameter
Cut x Length 0.12in None , Enter Length
Thickness  0.120in M! Enter Thickness
Shape Extents List
[% Profile Distance ~
- R [Thickness > 29. Set the values in the Specify Range dialog, as
[]Cut Acrass Bend shown below and click OK.
] Cut Normal @@ M
] Cancel Greater than or
equal to infinity
. Specify Range: Diamdter X
24. Accept the default values and click OK to create e
the cut feature. v
0.04in w <o | 504N
Minimum Default Maximum

LT,_‘ [::E(: :] Cancel

Less than or
equal to infinity

30. Set the Limit of the Length value to List. The
25. Click Manage > Author > Extract iFeature on List Values dialog appears.

the ribbon; the Extract iFeature dialog appears. 31. Click on Click here to add value and enter 0.2 as
value.
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32. Likewise, type-in values in the List Values
dialog, as shown below.

List Values: Length X

Value

0.2in
0.25in
0.3in
0.35in
0.4in

Ix 0.450n ¥
< >

Default
0.12in V

] Cancel

33. Click OK.

34. Set the Limit of the Thickness value to Range.
The Specify Range dialog appears.

35. Set the values in the Specify Range dialog, as
shown below. Next, click OK.

Specify Range: Thickness *
0.1201in wz ~| |0.07 <m v| 0.1200n
Tinimum Default Maxirnum

& Cancel

Next, you need to select the center point of the slot.
This point will be used while placing the slot.

36. Click the Select Sketch button on the Extract
iFeature dialog.

Simplified Representation

Select Sketch

37. Select the sketch of the cut feature from the
Browser window.

38.

39.

40.
41.
42.
43.

<A Part2

Folded Model
T_'?-- View: Master

D Origin

C |tz
olEmR

Click Save on the dialog; the Save As dialog

appears.
Browse to the Punches folder and enter Custom
slot in the File name box.

Savein: , Catalog

MName

. Geometric Shapes
) Pockets and bosses

Punches e

J Slots

Click Save and Yes.

Click File Menu > Save.

Save the sheet metal part file as Custom slot.
Switch to the sheet metal file of the current
tutorial.

Creating a Punched feature

1.
2.
3.

Start a sketch on the top face of the base sheet.
On the ribbon, click Sketch > Create > Point.
Place a point and add dimensions to it, as shown
below.
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4,000 |

4. Click Finish Sketch.

5. To create the punch, click Sheet Metal > Modify
> Punch Tool on the ribbon; the PunchTool
Directory dialog appears.

S |Re (@ Hole
- ‘E Unfold D Corner
ﬂ Corner

“|Puncl
Torl | & Refold

e Madify ~

6. Select Custom slot.ide from the dialog and click
Open; the PunchTool dialog appears.

PunchTool x

Freview Geometry Size
Location:

C:WsersPublic\Documents\Autodesk\Inventor 20 _}J

Punch

curved slot.ide A

D-5ub connector 2.ide
D-5ub connector 3.ide
D-5ub connector 4.ide
D-5ub connector 5.ide
D-5ub connector.ide
keyhale.ide

lemsmaimas idm i
[ Across Bend
[JUnfold in Flat Pattern
Flat Pattern Punch Representation
| Default (Formed Punch Feature) w |
i
| ! a | Finish I | Cancel |

7. Click the Size tab on the PunchTool dialog.

8. Set Length to 0.45 and Diameter to 0.1.

PunchTool *

Preview Geometry Size

Name Value
Length 0.45in
i Diameter 0.1] b

Refresh | | Enter Diameter

[] Across Bend

[]Unfold in Flat Pattern

Flat Pattern Punch Representation

| €8] Default (Formed Punch Feature) v

——

uﬂ IHﬂlsh||Canoel|

9. Click Refresh to preview the slot.
10. Click Finish to create the slot.

Note: If the slot is not oriented as shown in figure,
then click the Geometry tab on the PunchTool
dialog and type-in 90 in the Angle box.

Creating the Rectangular Pattern
1. Click Sheet Metal > Pattern > Rectangular
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Pattern on the ribbon. The Rectangular Pattern
dialog appears.

EEP Circular .-‘

‘ B Mirror

1

Pattern

2. Select the slot feature.

\J
LI You can also select multiple solid bodies from the
graphics window using the Pattern Solids @option.

3. Click the Direction 1 button on the dialog.

Direction

| OM

4. Select the edge of the base feature, as shown
below.

Edge to be selected

5. Select Spacing from the drop-down located in
the Direction 1 group.

6. Specify Column Count as 5.

7. Specify Column Span as 0.6.

Direction 1
&L
(=1-1-) 5—

P.
<> 0.6 .

|Spacing -

8. Click the Direction 2 button on the dialog.

Direction 2

b= 7
i [
< [Em Y|

T, |
| Spacing - |

9. Select the edge on the base feature, as shown
below.

10. Click the Flip @button in the Direction 2
section to make sure the arrow is pointed
toward right.

11. Select Spacing from the drop-down located in
the Direction 2 group.

12. Specify Column Count as 2.

13. Specify Column Span as 2.
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14. Click OK to create the pattern.

r==—B00-==

3. Click Finish Sketch.
4. Click Sheet Metal > Create > Face on the ribbon
and create a face feature.

Creating the Bend Feature

1. Create a plane parallel to the front face of the
flange feature. The offset distance is 6.3.

Reference face

5. Click Sheet Metal > Create > Bend on the
2. Create a sketch on the new work plane. ribbon. The Bend dialog appears.

Lofted Flange |I

Contour Roll E Fold E

—

Hermn

e

6. Select the edges from the model, as shown
below.
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Modify > Corner Round on the ribbon; the
Corner Round dialog appears.

[E] rip [e] Hole
8 urci
g Refold ﬂ Corner Cham

Modify +

2. Set the Radius value to 0.2.
3. Set the Select Mode to Feature.

Corner Round

Select Mode
Corner Radius o
Cornier
0 Selected 0.2in -
Click to add a corn\at (® Eeature

Cec [ ol ][l

7. Make sure the Bend Extension is set to
perpendicular.

Bend Extension

R

4. Select the face feature from the model.

8. Click OK to create the bend feature.

5. Click OK to apply the rounds.

9. Hide the work plane (Right-click on it and
uncheck Visibilty).

Applying a corner round
1. To apply a corner round, click Sheet Metal >
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Creating Countersink holes
1. Click Sheet Metal > Modify > Hole on the
ribbon; the Hole dialog appears.

0 v

E Unfold D Corner Round

@ Refold ﬂ Corner Chamfer
Modify -

6. Select the corner round as the concentric
reference.

2. Set the Placement method to Concentric.
3. Set the hole type to Countersink.
4. Set the other parameters on the dialog, as shown

below.
7. Click Apply.

8. Again, click on the flange face and select the
other corner round as the concentric reference.

5. Click on the face of the flange, as shown below.
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9. C(lick OK to create the countersink.

Creating Hem features

1. To create the hem feature, click Sheet Metal >
Create > Hem on the ribbon; the Hem dialog
appears.

SLREEVISEI 3D Model  Sketch  Inspect
]U \:I @ & gmﬁed Flange |

Contour Roll
Start Face Flange Contour ‘

2D Sketch ” Fence |
Sketch Create *

2. Set the Type to Single.
Type

) Teardrop
W Rolled
©) Double

3. Select the edge of the contour flange, as shown
below.

4. Leave the default settings of the dialog and click
OK to create the hem.

Mirroring the Features

1. Click Mirror B on the Pattern panel; the Mirror
dialog appears.

2. Click >> at the bottom of the dialog and make
sure the Creation Method is set to Identical.

Mirror *

Features
Mirror Plane @ @ @

& Solids

W [ e |
Creation Method

() Optimized

(@) Identical -fe—

() Adjust

3. Select the features from the Browser window, as
shown below.
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P Contour Flange 1

D Corner Round 1
Holel

Hale2
&7 Hem1

4. Click the Origin YZ Plane ™ button on the
dialog

5. Click OK to mirror the feature.

6. Create a corner seam between the mirrored
counter flange and flange.

Creating the Flat Pattern
1. To create a flat pattern, click Sheet Metal > Flat
Pattern > Flat Pattern on the ribbon.

€| &

| | Define| Create
A-Side |Flat Pat

You can set the order in which the bends will be

annotation.

2. Click the Bend Order Annotation button on the
Manage panel of the Flat Pattern tab. The order
in which the bends will be annotated is

displayed.

Sheet Metal
Defaults

iy

Bend Order

Manage

Fo
Fo
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To change the order of the bend annotation,
click on the balloon displayed on the bend. The
Bend Order Edit dialog appears.

Select the Bend Number check box and enter a

new number in the box.

Bend Mumber

V| s >

® Unique Number

Duplicate Mumber

Click OK to change the order.

To switch back to the folded view of the model,
click Go to Folded Part on the Folded Part
panel.

7. Save the sheet metal part.

Creating 2D Drawing of the sheet metal

part

1. On the Quick Access toolbar, click the New
button.

2. On the Create New File dialog, double-click on
Standard.idw.

3. Activate the Base View tool.

4. Click Home icon on the ViewCube.

5. Leave the default settings on the Drawing View
dialog and click OK.

6. Click and drag the drawing view to top right

corner of the drawing sheet.

7. Likewise, create the front, and top views of the

sheet metal part.

it
LIl L]

Activate the Base View tool and select Sheet
Metal View > Flat Pattern on the Drawing
View dialog.

Sheet Metal View

() 4P Folded Model

@ HE Flat Pattey

[[]Bend Extents
[]Punch Center

Place the flat pattern view below the Isometric
view.
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poooo

1 H-17-3014

.E Iﬁ

L

i

10. To add bend notes to the flat pattern, click

Annotate > Feature Notes > Bend on the ribbon.

—:yo '=‘/ Chamfer
Q E@ Punch

Hole and _

Thread
Feature Notes

11. Click the horizontal bend line on the flat pattern

to add the bend note.

12.

Likewise, select other bend lines on the flat
pattern. You can also drag a selection box to
select all the bend lines from the flat pattern
view.

13.

14.

UP 90° R.12

DOWN 90° R.12

To add centerlines to the flat pattern view, click
the right mouse button on it and select
Automated Centerlines.

Lreate View
Alignment 3
Make View Raster

Apply Design View. ..

Rotate

Annotation Visibility >
| Automated Centerlines, ..
g{:‘__:' Retrieve Dimenm’ons.j/\\s
Get Model Annotations »

e i R,

v

On the Automated Centerlines dialog, click the
Punches button under the Apply To section.
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15. Click OK to add centerlines to the flat pattern
view.

g
=
vy
3
<
LD
8
s

UP90° R.12

8464
00000

DOWN 180° R.03

DOWN 90° R.12

DOWN 180° R.03

D

UP90°R.12

16. Likewise, add centerlines to other views on the
drawing sheet.

17. To add a punch note, click Annotate > Feature
Notes > Punch on the ribbon.

= '=“/ Chamfer
O

Hole and '
Thread ff Bend

by

Feature Notes

18. Zoom into the flat pattern view and click on the
arc of the slot.
19. Move the pointer and click to create annotation.

DOWN
180°

20. Use the Retrieve Dimension and Dimension
tools to add dimensions to drawing.

21. Save and close the drawing and sheet metal
part.
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