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Class summary

Learn how to make top-down design with Autodesk
Inventor Sheet Metal, using the multiple body and the
whole Sheet Metal system to improve the productivity.
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Key learning objectives

At the end of this class, you will be able to:

GEJ Set up and Manage Inventor Sheet Metal Styles/Rules
p/b Make Sheet Metal Features

M\ Make Top-down Design with Inventor Sheet Metal

- Get Tips to ease your work

? Know where to find us
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Sheet Metal for Sheet Metal
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Sheet Metal for not only Sheet Metal

Recycle Paper
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Choose Sheet Metal when
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Inventor Sheet Metal Evolution
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Inventor Sheet Metal System
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Inventor Sheet Metal Styles/Rules
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What we will learn?

= Set up Sheet Metal Rules
= Define Unfold Rules
= Share Styles/Rules with Templates
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Style and Standard Editor

Sheet Metal Rules

Sheet Metal Unfold Rules

% 1o

Styles Editor ] %
‘& Purge

* Styles and Standards
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Sheet Metal Rules

Sheet Bend Corner

* Material  Bend Radius » Relief Shape
 Thickness « Bend Relief  Relief Radius

« Unfold Rule « Bend Transition  Relief Placement

Sheet  Bend | Comer Sheet | Bend  Comer Sheet | Bend  Comer

e Bend Rellef 2 Bend Intersecton 3 Bend Intersection
Mater s Unfold Rule Relef Shape Redief Width (A) Relef Shape Relef Shape

Generic v Defeult_KFactor v I'§ svaicht ¥ [Thidnes > Thm to Bend Round with Radius
Thicdness Miter Rip/Seam Gap Relief Depth (B) Reldef Radus

0.120in > Thickness > A Thidmess *0.5u > Thidness * 44 BendRadus

B Mnmum Remnant Reief Placement
¢ Thidmess * 2.0u
v c Remnant (C)

Bend Radus Bend Transiton
Thckness > QJ Nore v -
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Fat Pattern Punch Representation

(@] Formed Punch Feature
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Sheet Metal Rules —.Sheet

e Y Stainless Steel 304

Sheet e : Thick 5
« Material T —— ICKReSS 2 M

« Thickness Brass, Sof Yelo
« Unfold Rule B e i

sheet [3end | Comer| Copper, Cast

Sheet .
Materia Unfold Rule Generic
Generic |

Thdness Miter Rip/Seam Gap
0.120in > | Thickness >

[

PVC-Piping {\ AUTODESK.



Sheet Metal Rules — Bend

Bend

« Bend Radius

e Bend Relief

e Bend Transition
-

= e —

—Q

Bend Radus
[Th'dnes

S

Thicness * 0.5 ul >
Mnmum Remnant
Thidness * 2.0 j
Remnant (C)

o Bend Transiton
W nore
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Sheet Metal Rules — Corner
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Unfold Rules

= Linear — KFactor
= Bend Table '
= (Custom Equation

= Bend Allowance

= Bend Compensation
= Bend Deduction

= Variable KFactor
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Linear — KFactor

KFactor is a ratio of location of the neutral surface to the material
thickness as defined by y/u where y = location of the neutral surface
and u = material thickness. y is measured from the inside face.

KFactor =y /u

KFactor: O 0.3 0.5 1
: Y - | gl

: — Material:  Soft Hard
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Linear — KFactor

i
L= L1 ~+ LBA ~+ L2
L,
1 y o il P Lpa=1m- (%) - (p + Kractor - 1)
\
' T ‘ /
i é | L — Developed length
Laa Lz» — Bend Allowance
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Linear — KFactor

Lya= 3.14% (60/180)x (0.5+0.44x0.2)
iIckness=0.72 = 0.61544

,=2.2113

/

L=1L,+ Lga + L,
=~ 2.7113 +2.2113 + 0.61544
~ 5.538

Angle=60° 5538

KFactor = 0.440
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Bend Table

Specifies the length correction value for a specified material
thickness at specific radii and bend angles for the flat pattern
analyzer

Unfold Method _
(") Bending Angle Reference (A)
[E Bend Table '] A}' B @ Open Angle Reference (B)
L =L1 +L2’6 Linear Unit ‘
[millimeter {mm) V] '
Bending Radii
Thickness 0.125000 | 0.500000 |1.000000 |1.500000 |2.000000 |3.000000 |4.000000 | 5.000000 |6.000000
: 0,500000 0.000000 0.583221 [-0.081305 [-0.770316 [-1.410263 |-2.030123 |-3.240866 [-4.431522 [-5.611171 [-6.783858
2.000000 1.000000 [0.586925 |-0.069742 |-0.749369 |-1.380206 [-1.991066 [-3.183972 [4.356902 [5.518887 |-6.673948
Click here to add 5.000000 [0.601742  [-0.023491 [-0.665585 |-1.259978 |-1.834841 |-2.956398 [-4.058424 [-5.149750 [-6.234307
10.000000 [0.620264 [0.034323  |-0.560854 |-1.109693 [-1.639560 [-2.671929 [-3.685326 [4.688328 |-5.684755
15.000000 [0.638785 [0.092137 |-0.456123 |-0.959408 |-1.444279 |-2.387461 |-3.312229 |-4.226907 |-5.135203
20.000000 [0.657307 0.149951 |-0.351392 |-0.809123 |-1.248998 [-2.102992 [-2.939131 [-3.765485 |-4.585652
Backup KFactor Value 25.000000 [0.675829 [0.207765 |-0.246661 |-0.658837 [-1.053717 [-1.818524 [-2.566033 [-3.304064 |-4.036100
YT = [30.000000 [0.694350 [0.265579  [-0.141930 [-0.508552 [-0.858435 [-1.534055 |-2.192935 |-2.842643 |-3.486549
£ [35.000000 [0.712872 |0.323393  |-0.037199 |-0.358267 |-0.663154 |-1.249587 |-1.819837 |-2.381221 |-2.936997
spline Factor Value 2 |40.000000 [0.731394 [0.381207  [0.067532  |-0.207982 |-0.467873 |-0.965118 |-1.446739 |-1.919800 [-2.387445
0,500 ul & 45.000000 [0.749915 |0.439021 [0.172263  |-0.057697 |-0.272592 [-0.680650 |-1.073642 [-1.458378 |-1.837894
«E 50.000000 0.768437 [0.496835 [0.276994  [0.092588 |-0.077311 |-0.396181 [-0.700544 [-0.996957 [-1.288342
Table Tolerances © l55.000000 |0.786959 [0.554649 [0.381725 [0.242873 [0.117970 |-0.111713 |-0.327446 |-0.535536 |-0.738790
Shest £0.000000 0.805480 [0.612463  [0.486456  [0.393158 [0.313252 |0.172756  [0.045652  [-0.074114 [-0.189239
0.0001 l65.000000 [0.824002 [0.670277 [0.591187 [0.543443 [0.508533 [0.457224 [0.418750 [0.387307 [0.360313
Immrt L . . '70,000000 [0.842524 [0.728091 [0.695918  [0.693728  [0.703814 [0.741693 [0.791848  [0.848729  [0.909864
Radii Angle 75.000000 [0.861045 0785905 [0.800649 [0.844013  [0.899095 [1.026161 [1.164945 [1.310150 [1.459416
0.004 0.004 80.000000 [0.879567 [0.843719  [0.905380  [0.994298  [1.094376 (1.310630 [1.538043 [1.771572  [2.008968
|85.000000 [0.898089 [0.901533 1010111 [1.144583 [1.289658 [1.595098 [1.911141 [2.232993 [2.558519
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Custom Equation

= Bend Allowance («a)
=  Bend Compensation(v)
=  Bend Deduction(8)
= Variable KFactor(k)

AUTODESK UNIVERSITY 2016

L=L1+L2+a

L=L1+L2+vV
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Unfold Method L=L1+L2+a
% Custom Equation v B - Angle
Y - Thickness

Equation Type '

) . p - Radius, Inner

(X Bend Allowance v n - Pi
Angular Reference(B) y - Neutral Surface

Open Angle = L - Developed Length

Custom Equation Bounding Condition

a= | n*((180deg - B)/180deg) * (p + (u/2ul) * (0.65ul +0.5ul *log(p/ |0 deg=p =90 deg
W) -2ul = +1)

a= n * ((180deg - B)/180deq) * (p + (u/2ul) * (0.65ul + 0.5ul *log(p/ | 90 deg< B =165 deg
1)) - 2ul * (p +p) * tan((180 deg - B)/2ul)

a= 0in 165 deg< B =180 deg
Unfold Method L=L1+L2-0
B4, Custom Equation v B - Angle
. g - Thickness
Equation Type

| & Bend Deduction

p - Radius, Inner
n-Pi

Angular Reference(B) y - Neutral Surface
Open Angle = L - Developed Length
Custom Equation Bounding Condition

W) - 2ul = (p +y)

0= | n*((180deg - B)/180deg) * (p + (u/2ul) * (0.65ul +0.5ul *log(p/ |0 deg= P =90 deg

0= n * ((180deg - B)/180deg) * (p + (u/2ul) * (0.65ul + 0.5ul *log(p/ |90 deg< B =165 deg
W) - 2ul * (p +y) * tan((180 deg - B)/2ul)

0= 0in

165 deg< B =180 deg

Unfold Method L=L1+L2+v
% Custom Equation v B - Angle
- Thickness
Equation Type
p - Radius, Inner
V Bend Compensaton v 0 - Pi
Angular Reference(B) y - Neutral Surface Tl
(Open Angle = L - Developed Length ' Ly
Custom Equation Bounding Condition

v= | n*((180deg - B)/180deq) * (p + (u/2ul) * (0.65ul + 0.5ul *loa(p/ |0 deg= B <90 deg
W) -2ul *(p +p)

V= n * ((180deg - B)/180deg) * (p + (u/2ul) * (0.65ul + 0.5ul *log(p/ |90 deg< B =165 deg
1)) - 2ul * (p +p) * tan((180 deg - B)/2ul)

V= 0in 165 deg< B =180 deg
Unfold Method L=L1+L2+a
% Custom Equation v B - Angle
——— y - Thickness
, s s p - Radius, Inner
K KFactor Y| n-pi
Angular Reference(B) y - Neutral Surface
Open Angle " L - Developed Length
a - Bend Allowance
a=ne(B/180) e (p +Kop)
Custom Equation Bounding Condition

-2ul *(p +)

K= |n=*((180deg - B)/180deq) * (p + (u/2ul) * (0.65ul + 0.5ul *log(p/u))) |0 deg= B =90 deg

K= |n*((180deg - B)/180deg) * (p + (u/2ul) * (0.65ul +0.5ul *log(p/i))) | 90 deg< P =165 deg
- 2ul * (p +p) * tan((180 deg - B)/2ul)

K= Oin

165 deg< B <180 deg




Make Template

S B|| saveas

UL
8|

o
:
@

4.—| iProperties

—_

ST
LY

’x Close 4

Save As
Save the file in the different file name
in the default format.

Save Copy As

Save the active document contents to
the file specified in the Save Copy As
dialog box. The original file remains
open.

Save Copy As Template

Save the active file as a template in the
template folder.

Pack and Go

Package the currently active file and all
of its referenced files into a single
location,

4 || Templates
. English
J. Metric
. Mold Design

¥ Part - Create 2D and 3D objects

My Sheet Metal.ipt

Options

Exit Autodesk Inventor Professional

AUTODESK UNIVERSITY 2016

Sheet Metal.ipt

¥ Assembly — Assemble 2D and 3D components

Standard.iam

Weldment.iam

-
Standard.ipt |

File: () My Sheet Metal.ipt
Display Name: Part

Units: inch

Materiak Stainless Steel, 440C

This template creates a 3D object
fabricated from sheet material of
uniform thickness that can be
unfolded.
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Demo Time

!. ?/k AUTODESK UNIVERSITY 2016

Style and Standard Editor [Library - Read Only]

+ Q, Lighting

= [ Sheet Metal Rule
Alu 0.072in
Default
Default_mm

—

S 6mm
§50.125in
SS 1.0mm

- [[2) Sheet Metal Unfold

#- A Text

New...

Sheet Metal [ S 2mm ]

Sheet |Bend | Corner
Sheet
Material
Generic

Thickness
2mm

Flat Pattern Bend Angle
Report Bending Angle (A)

e

Flat Pattern Punch Representation

Formed Punch Feature

Unfold Rule
bend table (mm)

Miter Rip/Seam Gap
Thickness

vl \#

T Alstyles

Save and Close
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Inventor Sheet Metal Features
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What we will learn?

Base Features s Multiple Body
Secondary Features

Convert from Flat Pattern

Standard Part

{\ AUTODESK.



Base Features to new Sheet Metal Solids

Annotate nspec ools Vianage View nvironments
_.U 6> lg) Lofted Flange @)= @} Hole
' Contour Roll Fote
Start Face Contour @ @

2D Sketch ~ Flange [ Derive
Sketch Create Modify «

Face

Contour Flange
Contour Roll
Lofted Flange

(D End of Folded

®@ ® & @

]
Extrude
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Sheet Metal Multiple Body

49 stapler
v- P Folded Model
v Q‘ Solid Bodies(9)
- ) G Mid_support
} O Bottom
) G mid_box

) Omld _press

) O cover_support
) D connect

5 (Jbolt
) mSurface Bodies(11)
) r View: Master

) QFlangel
- 3 Unfold1
> [0 cutt

. = Refold1
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Contour Flange

AUTODESK UNIVERSITY 2016 {\ AUTODESK.




Lofted Flange

", b e, b e, s "t s ", e, i i, i
-

t Pattern
A U T
: . \‘ \\‘
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Contour Roll

G I Make an open profile for Contour Roll .
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Demo Time
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Secondary Features

= Flange D& 3

WO

Cut Corner Punch Rip Unfold Refold

Seam Tool

Ei

-

Modify «

D Corner Round
a Corner Chamfer

= Bend Flange Hem Bend Fold
* Hem Create v

= Fold

= (Cut

= (Corner Seam

=  Punch

= Rip

= Unfold/Refold

= (Corner Round and Chamfer

@ AUTODESK UNIVERSITY 2016
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Secondary Features - Flange
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Secondary Features - Flange

G make a Flange always parallel with an adjacent angled face,
se link the angle parameter.
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Secondary Features - Cut

G eck on “Cut Normal” when the Cut is not
rmal to target faces.
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Secondary Features - Cut

achieve Cut Across Bend, please do
fold>Cut—>Refold, when the targetis a rolled sheet

tal part.
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Secondary Features - Punch

Look in: | LPmdwes (< I A

\ FNF

u curved slot D-Sub connector 2 D-Sub connector 3 D-Sub connector 4
l ) | -

D-Sub connector 5 D-Sub connector
Start

: obround Round Emboss
2D Sketch

AUTODESK UNIVERSITY 2016

Window Shades
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Make Punch iFeature

a atures supported to create Punch iFeature
Extrude | Revolve | Sweep | Fillet |

49 iFeature

4 (3P Folded Model
b £ Solid Bodies(1)
b '[";.'. View: Master

(®) Sheet Metal Punch iFeature
Size Parameters

Name Value Limit Prompt
Offset 0.5mm None Enter Offset

>>
2 Sketch Plane1 [Sketch F R 3mm None Enter R
25mm  None Enter Width

Sketch Plane 1 Pick Sketch Plane

Manufacturing
Specify Punch ID Custom

|
Sketch2
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Flat Pattern

49 SM_Corner
4 (3P Folded Model
: . b _E;B Solid Bodies(1)
= Prove Valid Design > Bt
= Serye Drawjng/Manufactu re o ¢ contou Fianget

b 4§ Flangel

= Bend Table O e rraced
= Bend/Punch Notes

4 (5] Flat Pattern
b T~ View: Master
(D End of Flat

3 v
@

LT

=
TTTDOWNIZORIE T T .

UP 126¢° R1.8

COVER-DIM-TEST

]




£9) SM_Corner

Flat Pattern > @ Folded Model
> ifF] Flat Pattern

G .rn on “Defer Update” when the Sheet Metal part becomes complex.

4 (| GETEY 3 Repeat Save 4 Rl EET PR 4 [Flat Patpess
4 T.'.*'-Vuew:pB b Tz-Vmw: B Repeat Save p TS—View:MaB Repeat Save
Q Mast  Delete (QEndo  Delete € Master  Delete
OEndofﬁﬂC'“mD'mm Alt+C i1, Create Drawing View  Alt+C oEﬂdOfH@ Open Drawing

2, Open Drawing [, Open Drawing 5 Go to Flat Pattern

14 Go to Flat Pattern ¥ Go to Flat Pattemn Measure b
Measure > Measure > Create Note
Create Note Create Note Extents ...
Extents ... Extents ... Save Copy As...
R Save Copy As... / DeferUpdate

_ DeferUpdate ' DeferUpdate Expand All Children

AUTODESK UNIV| Coll All Children _ . - ®) Findin - SK.




Flat Pattern

For single body part, Create iPart to get Flat Pattern with

iFeature suppressed, when iFeature on Bend causes Flat
Pattern failure.

* Folded model with all features
* Flat pattern with these iFeatures suppressed

iFeature

g 055-1I-UStand-A01.ipt
- &) 055-11-Ustand-A01-01
] & os5-11-Ustand-a01-02
>+ @B Folded Model
v- Flat Pattern

> T,';- Yiew: Master

----- (3 End of Flat
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Convert from Standard Part - Solid
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Convert from Standard Part - Solid

m 3D Model NG \Sp ' 1age View  Envir ents  Get Startec Autodesk A36( v
o % Sweep m m m ﬁ /l:l Axis ~ 3::: Rectangular [)l(] Mirror & ) -
2 W& z . -

4} Point ~ @ Circular
Start Extrude Revolve Hole Fillet Chamfer Shell Thicken/ Plane Convert to
2D Sketch laj Derive Offset * lucs g+d Sketch Driven Sheet Metal
Sketch Create ~ Modify Q @ Work Features Pattern Convert

Tools to Extract Sheet
from Solid:

®  Shell
® Thicken/Offset
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Convert from Standard Part - Solid

m 3D Model GRS

T @~ D € @ <

Hole Fillet Chamfer Shell Thicken/ Plane
Offset

Start ) Extrude Revolve
2D Sketch

Sketch Create ~

Sheet Metal Rule

‘Defadt_m v ’ %

Thickness
e 0.100000 in

By Sheet Metal Rule ( Generic )

[ ] use Thickness from Rule

Unfold Rule
By Sheet Metal Rule ( Default_KFactor ) v||

@ OK

AUTODESK UNIVERSITY 2016

Modify ~

| Concel || oply |

770 Rectangular [l Mirror
< Point ~ @ Circular

Iz Axis ~

)z ©

Convert to
[/, UCS  &s# Sketch Driven Sheet Metal
Work Features Pattern Con

v

Select a base face

Select a base face to get the
Thickness value

A

TODESK.



Demo Time
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Top-Down Design with Inventor Sheet Metal
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Top-Down Design Characteristics

In contextual Design
Supportive for Collaboration

High efficiency on Des1gn Changes
Quick response on Cost

—
-

—
R :
—

—

'nummmmm

S



Approaches to Make Top-Down Design

New Parts within Assembly
Derive Skeleton Model
mmm Sheet Metal Multiple Body
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File Structure for Different Approaches

New Parts within Assembly Derive Skeleton Model
Assembly 1 Assembly 2
__ Skeleton Part — Part 1
L Derived Skeleton Part
— Part 1 __ Part2
L Derived Skeleton Part
__ Part 2

Sheet Metal Multiple Body

Part-M with Multiple Bodies Assembly 3
— Part 1
— Skeleton Body L Derived Part-M
— Body 1 : > L Body1
— Part 2 _
— Body 2 | Derived Part-M
L Body2

X AUTODESK UNIVERSITY 2016 ‘\ AUTODESK.



New Parts within Assembly

b [ Relationships

b Representations
b Origin

b 4P Skeleton Part
p 4 <§ Incontext defig

AUTODESK UNIVERSITY 2016 {\ AUTODESK.




Demo Time
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Derive Skeleton Model as Surface

4 @) In-context design-skeleton.ipt
(R solid1::In-context design-skeleton.ipt
A Thicken1
A Thicken2
b @7 Bendl
b <§Flangel
b <§Flange2
[} work Plane 1
[CH work Plane2

Thicken3
AUTODESKﬁVERSITY 2016 {\ AUTODESK.
. Rarmndd




Derive Skeleton Model as Solid (.}

<9 In-context design-Derive
4 (3P Folded Model
4 &5 50lid Bodies(2)
b [ Jsolid2
b () Solid1
b 't','_?- View: Master
b [] Origin
4 (/) In-context design-skeleton.ipt
(+) solid 1::In-context design-skeleton.ipt
&) Thicken1

b D Mirrorz
AUTODESK UERSITY 2016 {\ AUTODESK.




Derive Skeleton Model as Solid ()

<9 In-context design-Derive <¢) Derive-Make Part
4 @ Folded Model 4 (3P Folded Model
4 55 50lid Bodies(1)
b [ JSolid1

b 'f,'_s'- View: Master

b [£_] Origin
b (_,‘i In-context desi@n-tierive. i

Work Plane2
b D“ Mirror 1
b Dl‘ Mirror 2

AUTODDES Ka\ﬁSITY 2%6

{\ AUTODESK.




Demo Time

W AUTODESK UNIVERSITY 2016 i\ AUTODESK.



Sheet Metal Multiple Body

From Scratch

9 Simple VR Glasses
4 (3P Folded Model
4 [P" Solid Bodies(3)

b J Glass //-e

b J Lens H
b () Support Py
b [’_- View: Ma: .ter
b E—j Origin k\.,.l
b p Contour Fi\ange
b < Flangel \'\\

b <¢) Flange3

1] Cutl

L]f Cut2

3 Corner Round1

!@Y Agegfgﬁk{ﬁ@ﬂ%&a o /\ AUTODESK.
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Sheet Metal Multiple Body

From Scratch
rf} i
<9 Simple VR Glasses ol C@ % Simple VR Glasses.iam

4 (&P Folded Model Make  Make | Relationships

4 ré?.j Solid Bodies(3) Representations
b j Glass Cover
b j Lens Holder

D j Support Plate

b [S=View: Master

b Ej Origin

b P Contour Flange1
b <gFlangel

Origin

7 Glass Cover: 1

Lens Holder: 1

BVBOBD

Support Plate: 1

b <g) Flange2

b <g)Flange3

b |C]fCutl
p |0J|Cut2

/

3 Corner Round1

J

U AUquES\.,ﬂ,‘gfrk RPlane1 {\ AUTODESK.




Demo Time
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Sheet Metal Multiple Body

From Skeleton

49 SM_Demo

/| @ Folded Model
v E5solid Bodies(s)
3. ") skeleton Solid =

%
£

AUTODESK UNIVERSITY 2016 } m Extrusion2 /\ AUTODESK.




Sheet Metal Multiple Body

From Skeleton s Gl
PN Dewo a1
g @FoldedModel Make Make

Part Components

) ﬂT ExtrusionZ
AUTODE§K w% ThiBhe4

{\ AUTODESK.




Demo Time
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Join Beta Forum to involve in Future

{\ AUTODESK

Create Account - Sign In

Welcome to the Autodesk Feedback Community!

Participate in Autodesk Labs, Autodesk Beta, and other feedback opportunities to influence the future of Autodesk products. Learn more

Sign in

Create Account

Trouble Logging In?

What is the Autodesk® Feedback Community?

Available Opportunities

© Copyright 2014 Autodesk, Inc. Al rights reserved. Privacy Policy - Terms and Conditions {\ AUTODESK.




Review objectives

At the end of this class, you will be able to:

@ Set up and Manage Inventor Sheet Metal Styles/Rules
& Make Sheet Metal Features

M\ Make Top-down Design with Inventor Sheet Metal

- Get Tips to ease your work

? Know where to find us

M AUTODESK UNIVERSITY 2016 /\ AUTODESK.



Tips Collection

“ IMake a Rip before Flat Pattern for Lofted Flangel

“ .make a Flange always parallel with an ad]acent angled face, please link the angle parameter. -
ri i\
“ .ick a base face to get Thickness, when Convert to Sheet Metal from Standard Par.
~ B
tommon tools to Extract sheets, Shell Thtcken/OffseF

N N«

“ lteck on “Cut Normal” When the Cutis not normal to target faces .

7 7 b \
G .achieve Cut Across Bend, please do Unfold%Cut% Refold Especially when thereis no planar fac-

o) &

eatu res su pported to create Punch 1Featu re
“ .lrn on “Defer Update” when the Sheet Metal part becomes complex.

Cut Extrude | Revolve | Sweep | Fillet |

@ AUTODESK UNIVERSITY 2016 {\ AUTODESK.
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Where to find us?
For questions or comments

(A
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