Autodesk Inventor 2010 for Wood Workers
Modelling a Saw Horse

Using the ‘Top Down’technique

This tutorial will show you how to create a simple assembly model with Autodesk Inventor, using the ‘Top Down’
or ‘Multi body Master Part’ modelling technique. We will start with a master part file which contains multiple solids
which represent all the major parts needed for our assembly. We will then use Autodesk Inventor's new ‘Make
components’ tool to ‘Derive’ our master solids out into our part files and create our assembly model. Using this
method there is no need to add assembly constraints to lock the position of the parts, all parts will automatically
be grounded using their origin coordinates. The master part file will control the size and layout of the assembly.

This article is aimed at novice users. However | am assuming that you are familiar with the concepts of
parametric modelling, that you are comfortable creating and constraining sketches, and that you’ve had some
time to explore the Inventor user interface.

In this tutorial we will use the following workflow:

Create a part file

Add parameters

Add work features

Create a sketch

Constrain the sketch

Create a sketch based feature (a Solid)

Use the ‘Make components tool to build our parts and assembly.
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Creating the Master part

Open a new part file.
M EEEAEES
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Save your new part as ‘Saw Horse Master Part’ and create the following parameters.

Add Parameters
Manage Tab> Parameters Panel> Parameters tool
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Lo RABNEN
Tools | Manage
-ﬁl? Don’t forget that your parameter names cannot contain spaces,
- ) mathematical symbols, or special characters. Parameter names
arameiers e ) 1

Parameters

Use the ‘Add’ Button or ALT+A to add parameters.

must start with a Letter and they are case sensitive

Parameters
Parameter Mame nit | Equation Mominal Yalue | Tal, | Model Yalue E)q:u:urt Para | Comm
¥ -|Model Parameters
= IIser Parameters
- OAHeight mm [ 532 mm 532.000000 O £32.000000 | v
~|i0ALength o | F00 mm 700, 000000 O 700,000000 | W
-+ Tophtfidth mm |94 mm 94, 000000 O 94000000 ||
- TopThick mm 44 mm <4,000000 O 44,000000 | v
- Leg\width mm | &9 mm &5, Q00000 O £2,000000 |
| LegThick. e |44 rarm 44,000000 O 44000000 | W
- PlateLength mm (120 mm 120, 000000 O 120.000000 | [
| PlakeThick, mm |12 mm 12000000 O 12.000000 ||

[ | pisplay only parameters used in equations

@] | ndd[%J[ Link

Reset Talerance

+AO| =]
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Create a your Work Planes

You may notice that if you are in the sketch environment, the sketch tab in the ribbon is tinted green.
Should you need to switch to a different tab this will help to guide you back to the currently active tab.

Part] I»D. | Type a keywort
/ @ /(" - J spline [)Fillet ~ ‘ Y Ly O &
= e

G Elli Pol
Line Circle  Arc Rectangle | 'pse © oygen Project Dimension
i i ¥ -5 Point AText v Geometry' O‘ % [: =

Draw « Constrain v

Click the ‘Done’ button when you have finished adding parameters and, if you need to, click

on the big green tick to come out of the sketch environment and return to the part J
environment.

Finish
Sketch
Exit
Use the ‘Work plane’ command to add a new work plane for the top of the Saw Horse.
Model Tab > Work Features Panel > Plane @ /E' s
In this illustration | have made the XY Plane visible to make the process clearer, <@ Point =

but this is not a necessary step. Plane

|-, ucs

Click on the XY plane to select it and keep the left hand mouse button held down. Features
Now drag your mouse away from the XY plane to create a new offset work plane.

i X

T ¢

@ Part1

= [ Origin

— [CH ¥Z Plane
— [CH %2 Plane
- [T Fane X
— , X Axis

— EI ¥ Axis

— []z axis

— < Center Point
— [iZ] sketchz

— (D End of Part

]

Define work plane by highlighting and selecting geometry
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Once you have started dragging you can let go of the left hand mouse button. The parameter input
box will pop up prompting you for a value for ‘Offset’.

Select a feature or dimension

Click on the drop down arrow at the end and choose ‘List
Offset parameters’. Pick the ‘OAHeight’ Value we created earlier. Click on
the green tick at the end of the input box when you’re done.

2.25 mrn

m You qou/d type this parameter value in directly, but don’t forget to
o spell it correctly and observe Lowercase/Uppercase letters.
egThic

Legiwidth

QaLength
PlateLength
PlateThick,
TopThick.
Topiidth

Offset

Click on the work plane once to select it. Click | -TopThick
again to rename it. Rename this work Plane ‘OA
Height Plane’. Now create a second work plane -
using ‘OA Height’ as a starting plane, and setting LegThick

the Offset value to minus ‘TopThick’. 'gﬂ'{: iicc_’;tl:?t
OALength
Don't forget to add a ‘-‘(minus) before ‘TopThick’. PlateLength

We want this plane to be below our ‘OA Height’ PlateThick
Plane. Rename this work plane ‘Top Thick Plane’.
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E
Rename the default ‘Sketch1’ to ‘Base e | i
m Sketch’. Your feature browser tree should _
now look something like this: () 5aw Horse Master Part.ipt
T ik [+ D Crigin
Saw Horse Master Part.ipt  You can now turn the visibility of the Work — [I£] Base Sketch
= [ Origin planes off. (SREE 700 Thick Plor- I
— [ ¥z Plane = [ oa 5§ Repeat Open.
— [} %2 Plane I_ [ Co
— [ =¥ Plane — @ End of F Py
— 1% ais Delete
— [y axis I
— 7]z axis B Mew Sketch
— 4 Cenker Poink Show Dimens
— @ Base Sketch Redefine Feat
== Top Thick Plane Measure
=+ [ o4 Height Plane _
" [y Plane Create Mote
— @ End of Part w
' 'rl-ll'l'-.lll'l'll—- nn
. L L

Creating your Sketches

Double click on ‘Base Sketch’ to activate it. If you need to, use the ‘Project
Geometry’ tool to project the origin into the current sketch.

E
Sketch Tab > Draw Panel > Project geometry Tool =7 ;
Project Cimension
[ ] ais Geometry
(117 axis =
, SI Project Geometry
@ Base Sketch K
(O End of Part % Project Cut Edges
Project Flat Pattern
Set the geometry type to construction and sketch out a Rectangle. @
£ HzH
Sketch Tab> Format Panel > Construction ==l =
Format v

Sketch Tab>Draw Panel>Rectangle Tool

Rectangle
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Use an Equal constraint to make the sides of the rectangle equal (i.e. make G @
the rectangle a square) o— 7 (T
aX] 7 = A

ketch > Constraints Panel > Equal constrain 3 3
Sketch tab > Constraints Panel > Equal constraint d‘*\,:[il

Now add dimension constraints to correctly size and position your _m

sketch from the origin.

Sketch Tab >Constrain Panel >Dimension Tool

Single click on a dimension constraint to edit its value whilst using
the dimension tool, or double click on a dimension constraint to
edit its value at any other time. Click on the arrow at the end of the Constrain +
edit box and choose ‘List parameters’ to choose from the list of
parameters that you created in the previous step.

Notice that we will use a number of simple formulas. For example ‘OALength/2 ul-100mm’ means ‘Divide the
value of parameter ‘OALength’ by 2 (‘UL’ means that this is a unitless value) and take 100mm away from the
answer. This gives us the result of 250mm.

Using a formula has the advantage that the design intent is built Edit Dimension : d4
in. If we change the value of ‘OALength’ the rest of the values T
will change accordingly. PALength /2 ul- I_E'E el

You could see the result of a formula by right clicking anywhere
in the graphics window and setting the ‘Dimension display’
value to ‘Value’. You could also double click on the dimension
parameter (as if you were going to edit it) and hover over the parameter input box.
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Click on the big green tick to exit the sketch environment

Model
Create a new sketch and select the ‘OA Height Plane’ as a base plane. l;l/ E
Model Tab > Sketch Panel > Create 2D Sketch Create Extr
2D Sketch ™
Name this sketch ‘Top Sketch’. Use the ‘Project Geometry tool to project the origin Sketch
point through into ‘Top sketch’. Also project the top right hand corner point of the

rectangle.

T 44

fﬂ Saw Horse Master Part.ipt
= [ Origin
¥Z Plane
%Z Plane
XY Plane
% Aixis X
¥ Aixis : A
[z axis | Select edge, vertex, work geametry, or sketch geometry to project |
- Center Point
— [iZ] Base Sketch
+- [T7] 0A Height Plane
— [£] Top Sketch
= O End of Part

Finish off the top sketch by sketching out a rectangle for the top of the saw

IR Ly
horse. Use horizontal and vertical geometry constraints to centre your = — 7 @ &
rectangle about the origin. 2 V4 (
d !

Constrain the edge of your rectangle to the projected corner point. Sketch
a perpendicular line from the projected corner point to the side of the Constrain
rectangle. Use a dimension constraint to set the length of your rectangle.
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Click on the big green tick to exit the sketch environment. Use the view cube to
navigate to an isometric view of your sketches.

Use the extrude tool to create a surface that projects down from the line we created in the top sketch.
Set the Output to ‘Surface’ and set the extents to ‘From To’. Pick the ‘OA Height Plane’ and the “Top

Thick Plane’ from the feature browser. Rename this feature ‘Projected Line’. —
Model Tab > Create Panel > Extrude ﬁT
Extrude

Note that the ‘Top Sketch’ will be ‘Consumed’ by the new ‘Projected Line’ surface.
You will need to turn the visibility of “Top Sketch’ back on for the next step. You can
turn the visibilty of ‘Porjected Line’ off for the time being. We will save this for later. o

— ¢ Extents

fomte W

D

1 Match shape

Page | 8 of 28
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5 e

Use the the axis tool to create a work axis for the Saw horse leg. Flans
|-, ucs

Waork Features

Model Tab > Work Features Panel > Axis

Select the bottom left hand corner of the rectangle in the ‘Base sketch’ as a start point. Select the
projected top right corner of the rectangle from the ‘Top sketch’ as the second point. Right click and
choose ‘Done’ to complete the command. Rename this feature ‘Leg Arris Axis’.

Now create a new work plane for the leg section sketch. Use
the ‘Plane’ tool. Select the ‘Leg Arris Axis’ as the first input and
the projected top right hand point of the rectangle from the ‘Top
Sketch’ as the second input. Rename this work plane ‘Leg
Sketch Plane’

This will create a work plane exactly at right angle to the leg
arris axis.

You can now turn the visibility of these two features off.

Click ko create Plane by Point and Line

Page | 9 of 28
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The next job is to create a profile sketch for the leg. Before you create this sketch, you may
need to turn the visibility of our ‘Projected Line’ surface back on.

M
Create a new sketch and choose our ‘Leg sketch Plane’ as the base plane for the sketch. [,;:
Name this sketch ‘Leg Section Sketch’ (Don’t forget that if it's visibility is turned off you can %

L

pick it from the browser instead).

You may find it helpful to use the ‘View Face’ tool to align
your view of the sketch parallel with the screen. & pan [S) View ‘.i
i ) i @me Al - HPrevinus

View Tab > Navigate Panel > View Face
(This tool can also be found in the navigation bar) ‘@”U'ﬁt M

Navigate

Use the ‘Project cut edges tool’, to project the ‘Projected Line’ surface
into the Leg sketch.

Sketch tab > Draw Panel > Project cut edges
(Under the Project Geometry tool)

The Project cut edges tool is different to the Project geometry tool. The
project geometry tool always projects perpendicular to the current
plane. In this case our sketch plane is not perpendicular to the
geometry we are projecting. This would give us a weird result.

ﬁ Project Geometry

The project cut edges tools will create a new line where our ‘Projected
Line’ surface cuts through our ‘Leg sketch plane’. @ Profect Cut Ed Q

Tip: Set the Line style to ‘Construction’ before you project the geometry. T
@ Project Flat Pattern

Use the ‘Three point rectangle’ tool to sketch a rectangle, which is
coincident and parallel with the projected geometry. Use Dimension
constraints to set the size of the rectangle to suit our leg.

e | 10 of 28
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The next step is to use our Leg geometry to create the geometry which we will use to create the housing in the
top board.

Use the Extrude tool to create an outline of the leg. Set the output type to ‘Surface’ and the Extents to ‘From
To’. Use the ‘OA Height Plane’ and the “Top Thick Plane’ to form the extrusion. Name this feature ‘Leg
Surface’.

Extrude

Shape | Maore |
Profile:

& Solids

[ | I | e

Cukput

Match shape

‘ @

[ Cancel

We can now use this surface to form the top and bottom of our housing.
Create a new sketch. Use the ‘OA Height Plane’ as a base plane. Name this sketch ‘Housing Top Sketch’.

Use the Project geometry tool to project the corners of the ‘Leg Surface’ into the sketch. Draw the outline of
the housing, making sure that the edges are not perpendicular and that they are aligned with the leg surface
corners. Set the depth of the housing to 12mm.

I have found it ‘Safer’ to project the corners of features into a sketch, rather than the edges or loops. If
something unexpectedly changes in the future it is easier to hook the corners up again than recreate the
‘failed’ edges.

Page | 11 of 28

www.CadSetterOut.com




Autodesk Inventor For Woodworkers

Modelling a Mitre Block

Finally, create a further sketch using the ‘Top Thick Plane’ as the base plane. Once again project the corner
points through from the leg surface. You will also need to project the front edge of the ‘Housing Top sketch’
through. Sketch the outline of the housing in and set the depth to 12mm. Call this sketch ‘Housing Base
Sketch’.

Our final sketch is for the end plates. You can turn the visibility of our housing sketches off for the moment.
Make a new sketch, choosing the XZ Plane as a base plane. Project the ‘Top Thick Plane’ and the leading
edge of the ‘Leg Surface’ into your sketch. Make these lines construction geometry. Sketch out the profile of
the end plate and set its length to ‘PlateLength’ and it’s thickness to ‘PlateThick’. Name this sketch ‘Plate
Section Sketch’.

418 = PlateThick

We have now created all the geometry, work planes and surfaces we are going to need for our model.

We can now start to create the ‘solid’ features.

Page | 12 of 28
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Creating a Solid, or ‘Sketch based feature’

Make ‘Top Sketch’ Visible and turn the visibility of all the other sketches and work features off.
This isn’t necessary, but it does make it a lot easier to see what’s going on.
Use the ‘Extrude’ tool to give your ‘Top Sketch’ a thickness.

Model Tab > Create panel >Extrude Tool
=

_reate . Extrude Revolve
) Sketch @, Ril
sketch Create ~

Set the ‘Extents’ option to ‘To’ and pick ‘Top Thick Plane’ from your browser.

Extents

ENE

L

[Imatch shape

[ cancel |
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T

Saw Haorse Master Part.ipk
-1 55 5olid Bodies(1)

Here are the
features that
make up our first

IJ:'I—Ingp Board Sﬂll'd
GT Top Board Ext
L @ Top Sketch
- m Surface Bodies(2)
- El rigin
— E Base Sketch
- [CH Top Thick Plane
— @ Top Sketch
B (B Projected Line
- Leg Sketch Plane Here are the
[+ Leqg Surface
— E Housing Top Sketch EfﬂmE features -
— E Housing Base Sketch in 1.hE urder we
— [L| Plate Section sketch created them
[+ m Top Board Ext *-/
— @ End of Part

Autodesk Inventor For Woodworkers

Modelling a Mitre Block

Note that a new ‘Solid Bodies’ Folder
will appear in your feature browser. The
Solid Bodies folder contains one solid.
Nested below this is the same extrude
feature that is shown at the base of the
feature tree.

Name the Solid body ‘Top Board’.

Name the Extrusion ‘Top Board Ext’

Loft

Curves | Conditions Transitionl

Let’s create the housings for the legs

next. Turn the visibility of ‘Top Sketch’
off. Turn the visibility of ‘Housing Top

Rails
Click ko add

Sections

Housing Base Sketch

« iy

Sketch’ and ‘Housing Base sketch’ on.

Create a new Cut Loft feature using
these two sketches.

Rename this feature ‘Housing Loft’.

|E| Solids

& Housing Top Sketch
Click to add Py
o Gv-ff
Oukpuk
Closed Loop
|] [CMerge Tangent Faces

oo |

Ok ,\‘r][ Zancel
|

"y
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Next we can use the Mirror command to

mirror the housing twice to create all four Mirror
housings.

Features
Model Tab > Pattern Panel > Mirror @ .
First Choose the ‘Housing loft’ as a feature sold

and Choose the XZ Plane as a mirror
plane. Name this Feature ‘Housing Mirror’.

[ (] 4 ” Cancel l

]
E:: Rectangular

IEE? Circular
B i

Patte

Next Mirror again,

Mirror - choosing the ‘Housing
Mirror’ as your
(A [ | Features Feature and the XZ
. Plane as the mirror

Mirror Plane p|ane_

E Salid
= Rename this feature
‘Housings Mirror’.

Page | 15 of 28
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Next, create the leg. Make sure the ‘Leg section sketch’ is visible. Use the ‘Extrude’ tool. Set the ‘Extents’ to
‘From To’ and pick the XY Plane and the ‘OA Height Plane’ as your start and finish planes.

Make sure that you have the ‘New Solid’ Button pressed before you hit OK.

Rename this new extrusion ‘Leg Ext’. Rename the Leg Solid ‘Leg’.

® —
Model ~ E Extrude
" 4 ﬂ Shape | More |

~Extents Y

a:::&:ir}pm.m Froffe |Fr|:|mTu E
=]
=
&

Surface Bodies -
- gm ? | sods gm
ERIE

B @YZ Plane ¢~ Qutpuk
— [z Plane -
— [ ¥ Plane ==
— Ex Auis L J Match shape
— [y s
— []z axis oK [ concel |
— < Center Point

— || Base Skekch

Top Thick Plane

- [ 7] OA Height Plane
] Top Sketch s
(B projected Line

[ Leq Sketch Plane

@ Leq Surface

- [IZ] Leg Section Sketch
= Housing Top Sketch
E Housing Base Sketch
| Plate Section sketch
(Tt Top Board Ext
Housing Loft

|]'|1 Houwsing Mirror

m' Housings Mirror

() End of Part
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. \ . . T % Thread "I"ﬁ
We have a little bit of work here to do to create the ‘Bird’s Beak’ joint at the top of the §
leg. Use the ‘Combine’ tool to remove the portion of the top of the leg that intersects with Split

the top board. @ Combine G.}.

Model Tab > Modify Panel > Combine. dify - 5

Use the ‘Leg’ as the Base solid. Use the ‘Top Board’ as the tool body. Set the type of combine to ‘Cut’. Make
sure that you have the ‘Keep Tool Body’ option checked.

The ‘Top Board’ will immediately disappear. Don’t ombine
panic! Inventor has turned the visibility of this Solid off
to allow you to see the result of the combine. Eass

You can turn the visibility of ‘Top Board’ back on when e

you've finished admiring your Bird’s beak joint.

Rename the ‘Combine’ feature ‘Birds beak’ and let’s [ ox [ concel ][ apoly
move on.

The finished Joint.
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The final feature to create is the End Plates. Make
sure that you have the ‘Leg’, ‘Top Board’ and ‘Plate
Section sketch’ Turned on.

Use the extrude tool to create the end plate.

Extrude the ‘Plate section sketch’ using the ‘To’
option (under Extents).

Select the side face of the leg as the terminating
surface.

Make sure that you have the ‘Terminate feature on
extended face’ option checked.

Make sure that you've clicked on the ‘New solid’
button.

Rename the Extrusion ‘End Plate Ext’. Rename the
new solid ‘End plate’.

x

Extrude

Autodesk Inventor For Woodworkers

Modelling a Mitre Block

shape | More |

Profile

3 Solids

Cukput

Match shape

Mirror

Model 7]

T

(L7 Saw Horse Master Part.ipt
=+ 35 Solid Bodies(3)

G Top Board
G Leq
= [

(T End Plats Ext
+- m Surface Bodies(2)

= [ Origin

¥Z Plane
HZ Plane
=Y Plane
[ peis
[ awis
[z awis

‘4 Cenker Paint

— || Base Sketch

#= [CH Top Thick Plane

— D= Top Sketch

- () Projected Line

#- [CHLeg Sketch Plane
- [L2] Leg Section Sketch
#- [ Leg Surfare

— E Housing Top Sketch
— =] Housing Base Sketch
— =] Plate Section sketch
+H DT Top Board Ext

A A ey mine | AFF

l_ Zancel ]

www.CadSetterOut.com

[ Cancel

You will notice that this will only create
half of the end plate. To create the other
half use the ‘Mirror’ tool.

Mirror the end plate extrusion about the
XZ Plane.

Notice that you have the option of which
solid you want to add the feature to. By
default the ‘End Plate’ solid will be
highlighted, because this is the last solid
created.

Rename this feature ‘End Plate Mirror’
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Creating the Assembly

We have now created all the solids we will need to make our assembly. That was easy! We will now make use
of Autodesk Inventor 2010’s ‘Make component’s’ tool to automate the process of deriving the solids out into
an assembly.

Model = 2]
T ik

L,G Saw Horse Master Part.ipt
= 55 5olid Bodies(3)

g Top Board

[ JEnd Plate

EE Surface Bodies(2)
El Crigin

[ | Base Sketch

Top Thick Plane

(] Top Sketch

(D Projected Line

Leq Sketch Plane
E Leq Section Sketch
() Leg Surface

E Hausing Top Sketch
] Housing Base Sketch
[ Plate Section sketch
DT Top Board Ext
Housing Laft

[ Housing Mirror

[l Housings Mirrar

EIT Leg Ext

@ Birds beal:

(P End Plate Ext

D“ End Plate Mirror
@ End of Part
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Manage Tab > Layout Panel > Make components

Pick the solids that you want to use in your assembly from the browser tree
(in our case this is all of them).

Autodesk Inventor For Woodworkers

Modelling a Mitre Block

EJ' L3

Make Maks
Part Components

Layout

Make sure that the ‘Insert components into target assembly’ box is checked. You can leave ‘Template’ set as

‘Standard.iam’ and ‘BOM structure’ set to ‘Normal’.

Make Components : Selection

&

[ Remove from selection l Insert components in target assembly

Top Board Target assembly name Template
L
E?il Flate Saw Horse Assembly iam Standard.iam

Target assembly location

CiiThe Cad Setter OutiInventor TutorialsiModeling a Saw Horse!)

Defaulk BOM struckure

%E Marmal ™

v (D]

[ Next>>R§J[ Cancel ]

Click on the folder icon to choose the name of your Assembly and where you want to store it. You will

immediately be confronted by this message:

‘Do you want to create a new target Assembly? Select ‘No’ to select an existing target assembly’

| still have to read this carefully every time | see it. In this case we are going to choose ‘Yes’ because we

want to create a new assembly from scratch.

[ Remaove fram selection l Insert components in barget assembly
Top Board Target assembly name Template
L
,_EgJ . Saw Horse Assembly.iam Standard.iam e
Create
? o .
“-'.'r'/ Do ywou vwank bo create a new target assembly? Seleck Mo’ to select an exisking target assembly,
Yes '\% [ & ] l [ Zancel ] [ Help
by

Mexk == ][ Zancel ]

www.CadSetterOut.com
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The next dialog that you will see is the ‘Bodies’ dialog.

Make Components: Bodies

all bodies as surfaces

[ ~

Selected Bodies Component Mame Template BCM Struckure File Location

LA Standard.ipt wliZs
Leg Leq.ipt Standard.ipt %E\Inrmal [Source Path]
“{End Plate End Plate.ipt Standard.ipt EEormal [Source Path]

Derive Options
Scale fackar [Imirror part [ Include Parameters. .. ]

1.0000 >

[ <« Return to selection l

[ QK Q[ Cancel ]l Apply ]

This dialog gives you a lot of control over how you want your assembly to be created.
To add more bodies to the dialog. Use the ‘<< Back to selection’ button to go back to the previous dialog.

The ‘Component name’ column allows us to change the name of the component, just type a new name in the
cell.

The ‘Template’ column allows us to pick a different template file for the part. When you click in the cell a drop
down list appears. Note that this drop down is populated from your default templates folder. You can pick on
the button at the top of the Colum to browse out and pick a different template file. You can pick multiple rows
and use the button at the top of the column to change the template for many solids at once.

You can save time by creating templates that are pre set to use your standard materials.

The BOM structure column allows us to pick ‘Normal’, ‘Inseparable’,’ Phantom’ or ‘Reference’ for our parts
(Using the BOM to create a parts list is next time).

The file location column allows us finite control over the individual places that the parts will be saved. Note
that you can press the button at the top of the column to browse your folders.

Note the ‘Scale Factor’ and ‘Mirror part’ options. The ‘Include parameters’ button allows you to link parameter
values to your derived parts.

Click OK when you are done.
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That’s your assembly complete. That was easy!

All right, | noticed the lack of legs! We've got a little bit more work to do.

=

? [-'_T- "| 1,; Assembly Vie

Ei Saw Horse Assembly.iam
Eﬂ Representations

El CIrigin

@ Top Board: 1

@ Leg:1

@ End Plate: 1

Assembly constraints

You may notice that the first part that you insert in any assembly will automatically be ‘Grounded’ — This is
indicated by the Push Pin Icon on the part node in the browser.

Every part that you insert into an assembly has Six degrees of freedom. Forwards and
Backwards — Left and Right — Up and Down, and your part can rotate about its X, Y, and Z
Axis.

You can use Assembly constraints to lock down the position of your parts. Grounding the first
part makes it easier to ensure that you have limited the freedom of your parts.

Note that the ‘Make components’ tool has created the assembly File, created all the part files, and grounded
our parts at 0, 0, O (the origin). There is no need to apply assembly constraints. The master part file controls
the dimensions and locations of the parts.

The next task is to use the ‘Make part’ tool to derive out a single solid — a mirrored version of the leg. Navigate
back to your master part file.
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=
Manage tab > Layout Panel > Make Part Make

Part
The ‘Make part’ dialog is pretty daunting. But don’t be put off, it is pretty much asking us for
the same information as the ‘Make component’ dialog.

Aake Part (ot

Derive style: @ @
Skakus:

LOG Saw Horse Master Part.ipt

L:JDQ Solid Bodies IRETE M T 55
(@ Top Board LeqLH [Standard.ipt v]
! @E._) Mew file location
[T End Plate
m@ urface Sodes C\UsersiMunfordiDocumentsiy Dropboi, The Cad Setter QutiInventor TutorialsiModeling a Saw Ho
..... @ sbcks Default BOM structure
..... @ Shetches ’%E Mormal -

..... C1@ 70 shetches
..... @ work ceometry

_____ D@ Matar [¥]Flace part in target assembly
-] @ Parameters
Target assembly name Template
Saw Horse Assembly.iam D
Shaw all objects Mew file location

C:UsersiMunford\Documentsi My Dropbosxd, The Cad Setter Out\Inventor Tutorials\Modeling a Saw Ha

Scale Factor Mirror park Default BOM structure
1.0000 + #Z Plane -
|@ ok ] [ Cancel ] [ Apply

We are going to create a mirrored copy of the leg. We could create this in the assembly using the ‘Mirror
Component’ tool, but this doesn’t give us any control over which plane the part is derived around. The ‘make
part tool is more precise.

First you will need to browse down the ‘Saw Horse Master Part’ ‘Tree’ and select the solid you want to derive.

If you highlight the required solids before you trigger the make part command they will automatically be added
to the selection.

Click on the folder button at the end of the ‘New File Location’ input box. As with the ‘Make Components’ tool,
you will be prompted to decide whether you want a new part or not. In this case hit ‘Yes’ — we want a new
part. Call the part ‘Leg LH’.

You can leave ‘Template’ and ‘Default BOM structure’ to their default settings.

Bl lyorooal o

Create &

\__?/I Do wou wank ko create a new park? Seleck 'Ma' ko seleck an existing part,

[ Yes ] [ Mo l [ Cancel ] [ Help
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The next section of the dialog is prompting us to insert the part into an assembly. You can uncheck
this if you just want to create one derived part. In this case we want to insert the part into our ‘Saw
Horse Assembly’ — so click on the folder button at the end of the dialog.

\ ? ) Do wou wank to create a new target assembly? Select ™o’ to select an existing target assembly,

[ Yes ] i Mo I [ Cancel ] [ Help

Once again you will be prompted for a choice. Do you want to create a new assembly or insert the
part into an assembly you already have? In this we want to click on ‘No’ and browse out to our ‘Saw
Horse Asssemly’.iam.

The final step is to check the ‘Mirror Part’ box and pick a plane to mirror the

part around. Mirrar park

The left hand version of our leg will be inserted into our assembly and grounded at 0, 0, O,

Ht the ‘OK’ button when you are happy with your choices.
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Changing the look of the part

You can use the Colour override drop down to allocate a different look to your parts.

Wood (Gra = '=||]=' f, hd

Az Material
AlZ2-03 (Polished-Dark)
Al2-03 (Polished)

Aluminurm [Cast

B Wood (4sh)
B Wood (Driftwood)

| Wood (Grade 8 Plywaad)

B Wood (Cak Burled)

B Wood (Oak)

| Wood [Painted)
Wood (Fing)

Double click on each part to edit it. When you have changed the colour of the
part, double click on the next part in the assembly browser to edit it. The re is no

i

need to return to the assembly each time.

When you are happy with the colour of your parts, click on the return tool and
pick ‘Return to top’ to return to the top level assembly.

Model Tab > Return Panel > Return tool.

Clicking ‘Return’, rather than ‘Return to top’, will return you to the last part you

edited.

Autodesk Inventor For Woodworkers

Modelling a Mitre Block

There is one last process for us to complete. To create the final two legs and the other end plate we will

use the ‘Pattern Component’ tool

www.CadSetterOut.com
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Creating the final two legs RSN
ot f

Assemble Tab > Component Panel > Pattern g8 .k |
Create -

Select the End plate, Leg and Leg LH. Pick the ‘Circular pattern tab’. Pick the Z ElE Miror |

Axis to rotate around. Set the number of patterns to 2 and the angle betwhen Component

patterns to 180.

This completes our assembly. Save the assembly file as ‘Saw Horse Assembly’ — and you are done.

=

¥ o | “m Assembly View

% Saw Horse Assembly.iam
Eﬂ Representations
= B’ Qrigin
YZ Plane
%Z Plane
%V Plane
LI s
L1 s
[z ais
'@' Center Point
- (535 End Plateit
- (55 Leq LHid
AT
H— @ Top Board:1

Page | 26 of 28

www.CadSetterOut.com




Autodesk Inventor For Woodworkers
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Testing your model

Open your ‘Saw Horse — Master Part’ for edit. Open the parameters dialog and experiment
with changing the ‘OAHeight’, ‘OALength’ or ‘LegThick’ parameters that we created earlier
on. After each change, update and save your Master file and return to the assembly
model. Click on the ‘Update’ tool to see the parts update (you may need to click twice).

Note that the parts that make up the Saw Horse Assembly are all linked to the Master file. As you
make changes to the Master file, the assembly model updates as well. Note that there are no
constraints to fail!

Master part multi solid modelling is a really cool way of creating mid to large assemblies that
automatically update based on the values held within a master part. Note that the Master part file
needs to be managed along side the part and assembly files. If you loose your master file the whole
assembly may fall down around your ears! Multi solid modelling may not be appropriate for Library
parts.

Note also that our parts don’t contain any value for ‘Length’, ‘Width’ and’ Thickness’ We would need
to manually add these into each part if we wanted them to be included in the Bill of materials (BOM)

and patrts list. This can be time consuming, so don’t be tempted to derive every part when you could
re-use a part or use a library part instead.
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That’s your Saw horse model completed! | hope that you are pleased with your results. | hope that
you now have an understanding of how create a master part containing multiple solids and how to use
the ‘Make Component’ and ‘Make part’ tools to derive solids out into parts and build your assembly
model.

This isn’t the only technique for producing assembly models in Inventor. We could also have used the
‘Bottom up’, ‘Skeletal modelling’ or ‘in place’ techniques’, but that’s next week...

Key Concepts:
Create a master part

Add parameters

Add work features

Add sketches

Geometrically constrain sketches

Dimension sketches

Create solids

Derive the solids into parts and create assembly.

ONoOO~WNE
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