Chapter 1 - Designing the Any Angle Tool Vise - The Saddle Base

In this section of the design module, the following Workspaces and command sets will be

introduced:

1. Sketcher Workspace

e Draw Rectangle Command

Draw Line Command
Draw Arc command
Mirror Element command
Sketch Constraints both Dimensional and
Geometric
Extend command
e Trim command
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2. Part Design Workspace
e Extrude Boss

Extrude Cut

Hole

Fillets

Mirror Element

R - Extrude Boss
4— Extrude Cut
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Boss

Cut

Thin Wall Boss
Thin Wall Cut
Boolean

Trim Model...
Thicken Surface...
Shell...
Hole...
Fillet...
Chamfer

Fattern

Draft... Found under the
Scale... Element tab
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Femove Face...
Offset Face...
Move Face...

Insert Catalog Feature...
Save Catalog Feature...

Auto Regenerate
Regenerate All
Generate To Last Feature
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The first part of the “Any Angle Tool Vise’ we’ll model is the base or ‘Saddle’. The
picture below shows the finished part. Refer to Drawing 1- Saddle, for all construction
dimensions.

Analyzing the part, we can see that it’s constructed of a combination of design features or
elements.

Saddle Boss Extrusion

Fastener Boss and Extrude Cut

Extrusions

Fastener Slots
Extrude Cut

Fillet Groups

Base Extrusion

Hole Features



In the real world, our design would start with an idea or concept for a tool that could be used to
hold a work piece in a variety of positions, and progress through various design iterations until
we arrived at a final concept. Then and only then would the real work of capturing, and detailing
our design begin. In the case of the Any Angle Tool Vise we’ll pretend that the design has
reached the final stage and our job now is to create the models and drawings necessary to convey
these ideas to a manufacturer. We’ll refer to the drawings in the appendix for all design
information, and begin planning a course of action for each piece that will allow us to construct
them in the most logical manner possible.
We’ll begin with Drawing 1, the Saddle for the Any Angle Tool Vise.
A typical course of action might evolve like this;
1. First, create the base from a simple rectangular sketch, and extruded to a specific
depth, using the Extrude Boss’ command.

2. Then, create the Saddle Boss by either combining using the ‘Extrude Boss’
command and the ‘Extruded Cut’, or...
...by using just the Extruded Boss’ comand.
Next, create the Fastener Bosses using the ‘Extrude Boss’ command.
Then, create the slots by using the ‘Extrude Cut” command.
Next, create the holes using the “Hole’ command, and duplicate them using the
‘Mirror Element’ command.
7. Lastly, apply the fillets groups to the base using the “Fillet” command.
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In this creation process, it’s possible to use elements (faces, edges, verticies, etc.) of previously
created features to anchor added sketch elements and part design features to, and in some cases it
is preferable to do so. But in keeping with the best practices list for creating solids, there are
several entities that should be constructed before sketching begins. These are the three reference
planes shown in the figure below. The reference planes serve as geometric anchors for the
following features:

1. The Saddle Boss — Reference Plane 1 - offset .5in from the XZ plane

2. The Saddle Boss Cut Out — Reference Plane 2 — offset 1.75in from the XY plane

3. The Fastener Boss — Reference Plane 3 — offset .625in from the XZ plane.

They ‘Planes’ are created by using the “Insert Plane > Offset” command.

Insert Sketch 3D Sketch !’.};Insert Plane
1 Flane... I

Foint...

3D Section View...
Annotation L4
Redline 4

Surfaces...

AXis... { Select Geometry: Plane Offset Distance

5] ¥Y-Plane Distance

-]

500

[ ]Reverse

After creating the reference planes, the basic sketches defining the part can be constructed.



Reference
Plane 2 YZ Plane

Reference
Plane 3

Reference
Plane 1

Note: Planning for future modifications is an integral part of good design practice. This is
why the closer all designers adhere to the ‘Best Practices’ guidelines, the easier it will for
another designer be to make edits to the part. It is not an un-common occurrence in organizations
that do not enforce a best practices approach in part design, to have designers completely re-
build a part when changes are required. This is not only a waste of valuable time and resources;
it can result in discrepancies between the new model and the previous model data that in turn re-
defines the tooling data, etc. Parts should be thoroughly analyzed before work begins in order to
establish the most efficient and logical design strategy. Jumping into a design without a good
plan is a sure recipe for future problems.

There are also several practices you’ll want to make a habit of, if you haven’t already done
s0. They are:

1. Save your work after each major design change

2. Constrain all design sketches completely (0 degrees of freedom), if possible before
creating any 3D parts.

3. Analyze your sketches before creating any 3D parts.

4. Check your part using the *‘Check Part’ command after each major design change,
using the High or Very High modifiers and correct any problems before moving on to
the next design stage.

5. Save your work. Save it often.

Now, lets get started creating the Any Angle Tool Vise Saddle.



The Saddle Base

Enter the sketcher workspace by clicking on the XZ plane in the Design Explorer panel,
then click on the ‘Sketch” icon.

The ‘Base’ is developed from a simple rectangular sketch that defines the overall dimensions of
the part, and is anchored to the geometric supports of the XZ plane, and the X and Z-axis. Click
on the draw ‘rectangle’ icon.

Rectangle by Two Corners

Position and dimension the sketch show below. Remember to check the DOF (degrees of
freedom) indicator in the lower right hand corner of the screen to make sure the part is fully
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Extruded the sketch to the thickness .5in desired using the ‘Extrude Boss to Depth’ command.




&3 Extrude Boss

Sketch

5 Sketch<i> ]

Direction

[v/] Along Normal

Oraft Angle

0 =M

[ ] Outward

Label: Extrusion<1=

The next illustration shows the extruded base part.

Type:
[To Depth

Depth
500"

[ |Reverse

To Geometry




The next step is to define the ‘Saddle Boss’. In this example, it is a two-step process. The first
step is to create an extruded boss. The second step is to remove material from the boss using the
‘Extrude Cut’ command.

Using Reference Plane 1 as the anchor, create and constrain the sketch as shown above. Then
extrude it to a height of .75 in.

> Extrude Boss

Sketch Type:
| Sketch<2> To Depth

Direction Depth
[v]Along Normal Js0"
: DReverse

To Geometry

Draft Angle

0 =™

[ outward

Label: | Extrusion<3>

0K l l Cancel

Extruding the pad to a height of .75in ensures it is high enough to contain the cut features we’ll
develop in the next step.



Now create the ‘Saddle Boss Cut’ feature. Select Reference Plane 3 and enter sketch mode.
Create the sketch shown, and then use the ‘Extrude Cut Through All’ to remove the material
from the Saddle Boss. Again, the height of the top line in the sketch is not critical, as long as it
clears the profile of the Saddle Boss.

The part should now look like this.

The Saddle Boss could be
created using a single sketch
that incorporates the radial
saddle feature. The
reasoning behind doing it as
shown in this example is
that by creating it using both
the Extrude Boss and
Extrude Cut commands the
designer gains added control
over the individual features
in the part, resulting in
easier edits in the future.

The next step will be to add the Fastener Bosses. Select Reference Plane 3 and enter sketch
mode. Develop the sketch show in by drawing one boss sketch and then mirroring the entities
using the X-axis as the symmetry axis. This could also be accomplished by extruding one pad
boss and the mirroring the ‘Feature’ in the part design workspace. Always anchor the sketch
geometry to common reference elements, and not to any underlying elements contained in the
solid model. (See Section 3.x.x.x for explanation)



oy
| B2 5F ]

Use the “Extrude Boss to Geometry’ and select the top face of the pad base as the target
geometry to create the two pads as shown in the illustration below.

In this case, using the ‘Extrude to Geometry’ modifier allows the height of the pad to
follow the top surface of the base part. If the base grows or shrinks, to the limit of Reference
Plane 3 the pad height grows or shrinks in response.

The alternative to this is to use the upper face of the base as the sketch anchor and
extrude the pad upward by .125 in. Although this allows the pad to follow changes in the height
of the base, it could result in problems if the width of the base is changed enough to fall inside
the pad profiles.



The next step is to create the slots in the ‘Fastener Bosses’. The procedure is the same as that
used to create the fastener pads.

In this case, extend the end of the sketch past the end of the base profile and then use the
‘Extrude Cut > Through All’ command to create the slots. Extending the sketch past the end of
the base profiles helps to ensure the complete removal of material from the vertical face of the
base, and eliminates any possibility of problems in the event the draft angles are added to the
base in the future.
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et 17 Create a Concentric constraint =5
between the small ‘Slot’ arc

and the larger *Pad’ arc. This
eliminates the need to add
dimensional constraints in
order to reduce the DOF to

Zero.

Your part should now
look like this.




Now that the base design is complete, it’s time to add ‘Design Features’ (holes), and *Dress-up
Features’ (fillets) to the part. Remember, per the ‘Best Practices’ guidelines it’s always
preferable to add these features as late in the design as possible. This is to insure that changes to
the design or dress-up features don’t effect the basic design in un-wanted ways.

We’ll add the *Design Features’ first. Select the face of the Saddle Boss and then click on
the “Hole’ icon in the toolbar.

Select this face, and then
click on the 'Hole' icon.
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Define the desired ‘Hole’ parameters, and click ‘OK’.

Hole Specification
Start surface:
(& Face<25>
Type: i.SimpIe Drills.g.v ' [
Depth condition:
|Blind b r' Drill angle: Depth:
R 'I'ISDDD: - 812" :E]

Threads e
Series:  |UNC N |r V i
= " Source;
Type:  [1M420UN( ¥ | | [Minor | v | —
Length: f“C"ustom ' v[
L B hiame
Custom: | 625" = | | Label |Hole<o>

0K ] l Cancel




Next, select the ‘Sketch’ in the Design Explorer window, and locate the hole per the dimensions
shown in the illustration. Now use the ‘Mirror’ feature command to create the second hole on
the left hand side of the Saddle Boss.

TooEs Team Design  Win

Boss

Cut

Thin Wall Boss
Thin Wall Cut
Boolean

- v w v v

Trim Model...
Thicken Surface...
Shell...

Hole...

Fillet...

Features to mirror: Mirror Geometry

@ Hole<2>

Mirror plane: |YZ-F’Iarle |

Label | Mirrar<3= |




And, again to create the holes on the opposite side of the boss.

Features to mirror: Mirror Geometry

Mirror plane: |){Y—P lane |

Label: |Mirror¢:4> |

ok J[ cancel |

The “Mirror’ feature function should be used when the features in question will remain the same
in relation to one another, i.e. hole diameter, counter bore, etc. Use this same methodology to
create the remaining holes on the part.

Your part should now look like this.




The design history should look like
this when the operations are complete.

- & 52000342
- . Axes
7 K-Pxis

S XY-Plane
3 YZ-Plane
3 Z¥-Plane
S’:’jPIaneQ:
3 Plane=4>
% Plane<6>
= & Points
& Origin
o Surfaces
Eo Redline Views
25 Section Views
- @ Features
= & Extrusion<1s
% Sketch<1=
S’:’jPIaneQ:
- & Extrusion<3>
¥ Sketch<2>
S?jPIane<4>
- @& Extrusion<5>
4 Sketch<3s
% Plane<6>
- & Extrusion<7>
4 Sketch<d>
= & Extrusion<8>
% Sketch<5=
- @ Hole<9>
4 Sketch<g>
[ Mirror<10>
[ Mirror<11>
- @ Hole<12>
{4 Sketch<7>
() Mirror<13>
[ Mirror<14>



Fillets and chamfers can be the most frustrating dress-up features to add to a part. Usually this is
because little thought is given to the order in which these features are added to the part. They
should be added to the design as late in the process as possible in order to avoid problems with
future edits. They should also be grouped whenever possible, in order to reduce the complexity
of the design history tree (See Section 3.x.x.x). The fillets being added to the Any Angle Tool
Vise Saddle part are simple fillets that lend themselves to such grouping. The picture below
shows the way the fillets can be grouped and the order in which they should be applied.

Fillet Group 4
2x R.125 Fillet Group 2

, 4xR.125

Fillet Group 4
2x R.125

Fillet Group 3
2x R.125

Under Saddle Extrusion Fillet Group 1

4x R.375

Fillet Group 1 is added first for two reasons; the fillets do not touch and they aid in the
propagation of fillet group 4. The same can be said for Fillet Group 2. Fillet group 3 (front and
rear of the saddle also aids in the propagation of Group 4. Fillet Group 4 is the last to be added.

After adding the fillets to the ‘Saddle’ save the part as 82000342. You’re ready to move
on to the next part in the Any Angle Tool Vise Assembly.

In creating the Any Angle Tool Vise Saddle it should be noted that the part is made from
cast iron. This implies a casting operation, and a multi-staged machining operation. Whether the
casting operation is rough, i.e. sand casting, or precise, i.e. an investment casting or the part is
machined from a cast iron block will make some difference in the part cost, but one thing is
certain; this will be an expensive part to produce. Design work always involves trade off’s
between cost, feature content, weight, strength, manufacturability, and durability. As you go
through each of the design modules for the Any Angle Tool Vise, look at each with an eye
towards optimizing each in relation to the listed parameters. Also think about the possibility of



utilizing off the shelf parts in place of some of the manufactured parts shown (the locking
handles for instance).

Your part should now look like this. File it as 82000342.




Chapter 2 -Designing the Any Angle Tool Vise — The Clamp Plug

In this section of the design module, we’ll use the same Workspaces and
command sets we used in the creation of the Saddle, with the addition of the Chamfer dress-up
feature. Refer to Drawing 2 Clamp Plug, for all construction dimensions.

The first step is to extrude a simple .312 dia. cylinder using the XY plane as our
geometric anchor. Click on the XY plane in either the graphics window or the Design History
panel, and then click the ‘Sketch’ icon.
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Next, click on the “Circle’ icon and then click anywhere in the &
graphics window and drag a circle to any diameter.
bl
e |

Now click on the ‘Constraint’ selection

- - arrow and when the panel opens, select the
B lexdkgoe-r¥a=99.L7 ‘Concentric’ constraint icon.

|

3 2
Concentric Constraint
o

Click on the “Concentric’ constraint
icon, click on the circle you created,
press the ‘Shift’ key, and click on the
origin point (X0YO0).

Click on the “Dimension’ icon,
click on the circle, and enter .312 in
the “Text’ box, and press the ‘Enter’
key.



Your sketch should now look like this.

Click on the ‘Extrude Boss’
icon.

& Extrude Boss
When the Extrude ?{;.‘?Eh il
f||1|: In thet X Direction Depth
:a_rr]‘](;)::rlr:g;[(l%ll(s own [v] Along Normal i

[v|Reverse
To Geometry
Draft Angle

0 =

[ ] Outward

Label: Extrusion<1>

| Click on the YZ plane in either the graphics window or the Design
L’é, History panel, and then click the “Sketch’ icon.
&

Activate 2D Sketch




Create the
sketch shown.
The dimensions
are only critical
in the sense that

the sketch
profile should
lie outside of
the cylinder
profile.
. Use the Extrude
&> Extrude Cut Cut > Midline.
R e IR § and select .500”
&z Sketch<Z> Mid Plane e for the depth_ The
Direction Depth part should now
[] Along Normal 500" = look like this.

To Geometry

Draft Angle

B :[:J

[ ] outward

Label: Extrusion<2>

OK l l Cancel




Another way to insure that the sketch .156 dimension) is tangent to the top of the cylinder
is to open the dimension formula panel by clicking on the three ellipses button to the right of the
dimension text field and tying the .156 dimension to half the diameter of the cylinder, D1*.5
=.156.

£ Equation Editor

I_AII _parameters _' Search

11

Parameters

Name .Equation ‘ B il Add...
Al 60.00
D1 312

063" _

e -438
156" l Export.. ]
D4 250"—

D5 190"
D6 400"

w

Ln e [ Tt ML

| ¢ i [ >

D3
Type: Distance

Owner: Sketch<2=: Dimension

Comment:

OK l [ Cancel

Using the equation editor to control the shape and size of your parts is a powerful Alibre
design feature you will become more familiar with in a later section of this training manual. In
Chapter XX, we look at how we can tie part parameters to an Excel spreadsheet and drive our
designs and drawings through these links.



Add the chamfer to the end of the cylinder as shown, to complete the Clamp Plug part.

& Chamfer Edge

Edges/Faces to chamfer: Chamfer Type
E Edge=<h= | Distance-Distance [ |

Distance 1:

O3 The finished Clamp Plug should
R look like this.

063 =] N
| [¥]TangentPropagate

Label |Edge Chamfer<3=

File this as Part Number 82000343.



Designing the Any Angle Tool Vise — The Eccentric

The first step in creating the Eccentric, is to extrude two simple cylinders using the XY
plane as our geometric anchor and extruding in opposite directions from what could be called the
mid-plane of the part. Create the sketch shown below keeping in mind the Best Practices rule for
constraining circles.

Click on the ‘Extrude
Boss’ icon and

Sketch

Type:
{5 Sketch<1> J To Depth v

Direction Depth
[v/] Along Normal -625" - [:]
[|Reverse

To Geometry

Draft Angle

0 =

[ ] Outward

Label: Extrusion<1=

ok || Ccancel ]gl




Now sketch a second circle as shown,
using the XY plane as the anchor for
the sketch and then extrude it .656 in. in
the opposite direction of the first sketch.

Sketch Type:
& Sketch<d> | |ToDepth

Direction Depth
[v] Along Normal 656" :D
Dﬁeverse

To Geometry

Draft Angle '

0 =™

[ ]Outward

Label: Extrusion<b>

ok || cancel ]E




The next step is to create a simple hole through the smaller shaft. To do this we’ll insert a
plane tangent to the cylindrical surface of the smaller diameter shaft by using the Insert> Plane
command and selecting the YZ plane as a reference and then using Shift > Click to select the
face of the smaller cylinder. If necessary, click the Reverse checkbox to orient the plane as
shown.

Insert Sketch 3D Sketch

H  Plane... % k

Axis...
: Foint... [
% 3D Section View... {
| Annotation
Redline *

&> Insert Plane

A

Surfaces... Select Geometry: Tangent Slope

53 YZ-Plane

W Face<ls [ ]symmetry axis

I [ Cancel

Alternately, you could use the YZ plane for the geometric anchor and simply sketch a
.125 in diameter circle and extrude a cut using the Midplane modifier, but in this example we
want to control the hole’s parameters as a feature and not as a sketch entity.

Select the newly created plane and click the sketcher icon _
to enter sketch mode.

! e
-
Click on the Hole icon AR~ to activate the Hole feature panel.
Define and constrain the hole as shown on the next page.



& Insert Hole

Hole Specification
Start surface:

[ ]Reverse
Type: | simple Drille| v |

Depth condition:
|Blind Drill angle:
118.000 '[=2=

Threads

Series: Mone Diameter:

25"

MName
Label: Hole<4>

When finished
your part should look like
this.




Next, chamfer the
end of the large
cylinder. Select the
edge you want to
apply the chamfer to
and click on the
Edge Chamfer icon.

1 BB W

)

Edge Chamfr

&» Chamfer Edge

Edges/Faces to chamfer: Chamfer Type
|\a Edge<7> -Angle-Distance

When the Eistance_-Distance
ngle-Distance
Chamfer Edge Equal distance [}s

Angle:
45000 ° i =

panel open, select
Angle — Distance
for the Chamfer

Type.

[ Tangent Propagate

Label: |Edge Chamfer<t=

& Chamfer Edge

Chamfer Type

| Angle-Distance

Edges/Faces to chamfer:
|\g Edge=7>

Distance:
o
Angle:
45000° s

-

Enter .031 in. for the
distance value, and 45°
for the Angle value,
then click OK.

| Tangent Propagate

Label: Edge Chamfer<5s

| ok || cancel ]2]




The finished Eccentric should look like the figure below.

b

File this as Part Number 82000345.



Designing the Any Angle Tool Vise — The Locking Handle

In this section of the design module we’ll use the same Workspaces and command
sets we used in the creation of the Saddle and Clamp Plug, with the addition of the use of the
tangent constraint command to create the Locking Handle. Refer to the locking Handle drawing

for all construction dimensions.
The first step is to create the sketch shown below.

To begin, sketch (2.500) circle and group of three lines, and constrain them per the
dimensions shown.




Sketch in the large arc shown below using the
Tangent,-Start, End command. Dimension it as R3.500.
Start the arc tangent to the horizontal line at the end of the
line.

Now, apply a Tangent constraint |
R3.500 arc as shown above.

between the large circle and the




Use the Mirror element

%Lﬁ command to copy the arc to the opposite side of the
horizontal axis as shown below.

%

&3 Mirror Figure

Figures to mirror:

Circular Arc<hs

Mirror axis:

jFieference Line<1>

Use the Trim command
| to trim the arcs and
circle to look like the
sketch below




To complete the sketch. We’ll use the 2D Fillet command PN to add the radial
elements to the end of the handle. Alternately, we could add these il
as 3D fillet features in the extruded model. adil

Select the elements to fillet, enter .0625” (.063” will appear in the Radius window), and
click OK. Repeat for the other side of the handle.

& Fillet Figures

Figures to fillet
[ine<is
Line<2=

Radius: | pgar

Close

Add the 2.250” circle and tangent
constraints highlighted below. The through hole
in the handle could also be added as a ‘Hole’
feature in the extruded model.



1t Sketch 3D Sketch Feature Tools Team Design Window He

& v Activate 2D Sketch Ctrl+ F] O @ Q&

| v Select

gf Constraints
5 Dimension

Ordinate Dimension

Figures

Extend
Trim

Fillet...
Chamfer...

Move...
Rotate...

2 Offset...
Mirror...
Repeat

Analyze...

Insert

Text

Auto Dimension...

Reference Figures *

Project To Sketch... [%

Create Custom Symbol...

F Oa- & = Analyze the sketch by selecting
‘Analyze’ from the Sketch menu. Correct
any potential problems by using the
‘Heal” command or by modifying the
sketch.

& Analyze Sketch

Analyze Results Heal

Disiomnt Ends i Type Connects adjacent disjoint
1 Disjoint Ends ends in the sketch profile

Open Loops | 2 Degenerate Figure

[v] Overlaps

[v] Selfintersections
[] Degenerate Figures



Extrude the sketch to a depth of .3125”. Your part should now look like this.

Now it’s time to add the locking pin hole. To create the locking hole we first need to
create a plane tangent to the top surface of the large end of the handle using the same technique
we used to create the mating hole in the *Eccentric’.

Insert Sketch 3D Sketch

Plane...

Axis...

Faint...

3D Section View...

Click on the Insert>Plane command. :

LR

Annotation L4
| Redline 4
Surfaces...

Select the ZX plane
as the reference plane
and then press the
‘Shift” key and click
on the top surface of
the large end of the
handle. Use the
‘Reverse’ selection

_ box if necessary to
& Ins position the plane on
the top of the handle.

Select Geometry: Tangent Slope

ﬁ Z¥-Plane
N Face<d>

[]Symmetry axis

[|Reverse

ok || cancel ]gl

Next select the newly inserted plane and click the “Hole’ icon to return to ‘Sketch’ mode
and open up the Hole dialog box.



Click on the handle. A circle appears. Adjust the ‘Hole’” parameters as shown and
constrain the sketch using a dimensional constraint, .15625” from the face of the handle, and a
Coincidence constraint (center of the circle to the Z axiz).

&> Insert Hole @

Haole Specification
Start surface:

ﬁPlaneQ: :

[ ]Reverse
TYPe: |Simple | v | ¥

Depth condition:
Blind lise | Depth

200 L]

Threads

— Diameter:
Series: | None | o p—ts] e .

4

MName
Label Hole<3>

ok || cancel ]ﬂ

The part should now look like this.




The last step is to create the fillets. Click on the 3D Fillet command. I

Select an edge on both sides of the handle, change the default fillet radius to .0625 and
click OK.

£3 Fillet Edges

Fillet Type | ConstantRadius | v | [V Tangent Propagate
| Entitiest.. Radius

i Edge<17> .063
GiEdge<19> 063

Radius: gg3"

Label:  |Fillat<4>

H Cancel lg

When finished the part should look like
this. File it as part number 82000346



Designing the Any Angle Tool Vise — Upper and Lower Plates

Both the Upper and Lower Plates are made from a .25 in thick piece of bar stock, cut,
notched, machined, surfaced, and drilled to the shape represented by the figures shown.

Lower Plate Upper Plate

The difference between the two, consists of the radial cut out in the Upper Plate. We will
model the Lower Plate and use a copy of it to create the Upper Plate.

The first step in creating the Upper and Lower Plates, is to develop and dimension the
sketch shown below. Refer to drawing XX for all required dimensions.




Although some dimensions may seem redundant or irrelevant, they are necessary to the
complete stability of the extruded part. One quick method of reaching the zero DOF is to use the
‘Auto Dimension” command under the “sketch’ tab after you’ve established and constrained the
overall dimensional and geometric aspects of the part.

Caution is the keyword here. Save before you use the Auto Dimension command just in
case you get more than you bargained for.

You’ll note in this case that I’ve elected to place the locking pin holes in the original
sketch and not added as a dress-up feature later in the design. Per design intent, these holes are
used solely as locating holes for drilling the receiver holes for the pins in the Saddle.
Conceivably, their size would not change even if a resizing of the pin occurs, as they would be
re-drilled at the time to fit. Creating them as a sketch feature does not compromise the design, or
affect our ‘Best Practice’ rules in any but the most minor way. You are free to create them as
dress-up features if you wish.

After the sketch is
complete, analyze it, and then
extrude it .25 in to form the
plate. Your part should look
like the one on the left.

The next step is to create the machined angle guide as a
separate extrusion. Click on the notch face shown, and then

click on the | “‘Sketcher’ icon.
&R
=

Activate 2D Sketch

Create the sketch
shown at the right.
Constrain the bottom line
of the sketch with the line
describing the bottom of
the notch, and the right
vertical line with the right
edge of the plate, using a
collinear constraint for
both.




% Extrude Boss

Sketch Type:
(L7 Sketch<2> To Geometry

Direction Depth
[v] Along Normal

To Geometry
Target
Draft Angle g Face<13:

0 ;f :D Offset

oo
[ ]outward

Label: Extrusion<2>

After the sketch is
complete, click the ‘Extrude’
boss command and change
‘Depth’ to “To Geometry’
and select the top face of the
Upper Plate as shown. The
finished extrusion should
look like that below.




Next add the dress-up features, starting with the larger counter-bored holes and ending
with the fillets. Click on the front face of the plate and then click on the “‘Hole’ icon to return to
sketch mode and open the “Insert Hole’ panel. Click on the plate and modify the hole parameters
as shown. Constrain the hole position per the dimensions shown

=

Hole Specification

Start surface:
a e —— C-bore diameter: 406"

—

I
; ey C-bare depth:
Type: | Counter Bon| s : =
'- =t 156" =
Depth condition: s—

| Through All

Drill angle:
118000 ° ==

||

Threads . 5 Diameter:
Series: |Nane ' _ _ 28"

MName
Label: |Hole<4>

oK |[ Cancel ]E




Use the “Mirror Features’” command
To duplicate the newly created hole to the other side of the plate.

1  Feature Tools Team Design Wind

Boss

Cut

Thin Wall Boss
Thin Wall Cut
Boolean

* ¥ v v v

Trim Model...

Thicken Surface...

Shell...

Hole...

Fillet...

Chamfer 4
Mirror... [%

Pattern L4
Draft...

Scale...

&

Features to mirror: [v] Mirror Geometry
@ Hole<d> 1

Mirror plane:  [Y¥Z-Plane

Label: Mirrar<h=

QK H Cancel ]g

Rammuwe Fare

Your part should now look like this.

Add the e
Fillets by o |
clicking on |
the “Fillet’ ——
icon and selecting the two top
edges, entering .125 in the
Radius text box and clicking

OK.

&

Fillet Type | Constant Radius V -. Tangent Propagate

Entities t... Radius
| @Edge<47> 125

Radius: | 125"

Label:  Fillet<g>

H Cancel ]2]




Your completed part
should look like this.
Save the part as
82000347 and then
save it as 82000346
(for the Upper Plate
model).

Make certain that the Upper Plate (82000346) part is open and active. Click on the XY
plane, click on the Sketcher’ icon | and create, dimension, and constrain the
circle shown below.

Activate 2D Sketch

Click the ‘Extrude Cut’ icon.




&> Extrude Cut

When the ‘Extrude Cut’ panel opens,

Sketch Hpe change ‘Depth’ to “Through All’.

% Skeich<d> [ ThoughALL

Direction Depth
[v] Along Normal

I | To Geometry

Draft Angle I—;

[ ]Outward

Label: .Ex‘[rusiom:s:a

|| cancel ]2]

Your part should look like this.
File it (as 82000346) and close it.




Designing the Any Angle Tool Vise — Upper Plate

The Upper Plate is a the same as the Lower Plate with one modification. With the
Lower Plate model active, click File > Save as and save it as Part Number 8200346. Create the
sketch shown below and extrude it “Through All’.

The part should now look like the part below. Save the model file.




Chapter 6 - Designing the Any Angle Tool Vise — The Upper

Compound Member
In this section of the design module, we’ll expand our use of use the Workspaces and

command sets we used previously, and we’ll add the Save, and Copy sketch command that will
allow us to transfer elements of one design to another, specifically the Angle markings, which
will also be used in the Compound Center Member. Refer to Drawing X Upper Compound
Member, for all construction dimensions.

Create the sketch shown below, using the XY plane for the geometric support. Using the
XY plane and extruding the shape using the Mid-plane modifier makes mirroring the hole
features more efficient in that you don’t have to create an offset symmetry plane to accomplish

the task.




Once you’ve extruded the basic shape, the remaining features should be added in the
following order:

e Large ‘Hole’ in the top.

e Two smaller Holes’ in the front and then Mirror those features to the back of
the part.

e The Angle markings — we’ll construct a sketch of these markings for use in
this design as well as in the design of the Compound Center Member part
we’ll create in the next exercise.

A8 e
_ _ N ol
Click the top surface of the block and then click the “Circle” icon, | T+ @ and sketch
the circle shown below, using a ‘Concentric’ constraint to constrain it to the origin
point. Extrude it to a depth of .562” as shown. O

Sketch Type:
5 Sketch<2> ' To Depth [

The part should now Entoehion Depe =
look like this. [7] Along Normal 562 =™
=1 [|Reverse

To Geometry
Draft Angle

0 =M

[ ] Outward

Label: Extrusion<2>




Click on either face of the block, click on the “‘Hole’
values shown in the ‘Insert Hole” panel, then click OK.

icon, and enter the

&> Insert Hole

Hole

Start surface:

@ com. : clig

de

Type: | Simple

Depth condition:

|Blind

Threads
Series:

Type:  |3/8-16 UNI| v |

Length: S.Custom

Custom:

\UNC

197"

W

|

Specification

Source:

Minar

Mame
Label:  |Hole<3s

oK

|| cancel ]2‘




Repeat this process to create the second hole as shown below.

{ o, g
|
| I |

Hole Specification
Start surface:
:ﬁ com.alibre design.clie
Type: |[Simple Drille| v | i
Depth condition:
Blind ¥ Drill angle: Depth:

Tiing 118.000 "= L =
Threads | A A
Series:  |None | | v .

e Source:
Type:  [3B16UNI™ | | [pinor [ v] —
Length: | Hole Dept| v |

- e Mame

Label: |Hgle<ds




OK.

Click on the Feature tab in the top toolbar and : :
select “Mirror’. When the Feature Mirror panel opens IR '0ols Team Design Window
select the two holes, you just created as the ‘Featuresto  +|  Boss | 4=

mirror’ and the XY plane as the Mirror plane. Click il
Thin Wall Boss

Thin Wall Cut
Boolean

- v w v w

Trim Model...

Thicken Surface...

Shell...

Hole...

Fillet...

Chamfer 4
Mirror...

Fattern % ’

Draft...

Q Feature Mirror ﬁ

Features to mirror: Mirror Geometry
Hole<3> :

Mirrar plane: I}{Y-Plane |

Label: ;.Mirror<5>

| ok || cance ]2]

Your part should now look like
this.




Open a new part and

enter the Sketch mode by File Edit View Insert Sketch 3D Sketch Feature Tools Team Design W
selecting the XY plane as the News > Part Ctri+sShift+T & €
anchor for the geometry. Dpeﬂ... Ctr|+0 . ShEEt al Part Ctr|+Sh|ﬂ:+L ;
Create the sketch shown — — ;‘f:ﬂ;"’ g;:i::giﬁ
kL)JeIO\{\I{] anSdkotn rt]he gext p?ge. ISave:t\s... Ctri+Shift+5 il i i s

se the Sketch > Repeat > mport...
Circular command to Export...

duplicate the degree

markings. Duplicating a group of sketch features to simplify this procedure (one long line and
four short lines rotated every 5 degrees for three copies.), will save you a lot of time and
frustration.

In the case of the degree markings sketch, solving the sketch to reduce the DOF to zero is
involves a degree of dimensioning that if approached manually would be un-necessarily
complex. If required, use the Sketch >Auto Dimension command, but save before you do so, just
in case the results prove to be a little overwhelming.



Once you’ve completed the sketch, file IT under a reference number or name you’ll
remember. You’ll be using it again when you create the Compound Center Member in Chapter 7.

The ability to save sketches as parts and use them over an over again can be a real design
time saver. If you use material with a specific cross-section (ex. I-beam, Channel, T-Bar, etc.)
you can create your own library of sections, saving many hours of repetitious and time-
consuming sketch work.

The sketch we created for our angle markings, could have been turned into a boss feature,
saved as a library part, and used in a Boolean Subtract operation with the same results. Pick the
method that is most useful to you, but always keep in mind that in Alibre, there are usually
several paths to the same destination.



Angle Lines Sketch - Alibre Design Professional
Edit View Insert Sketch 3D Sketch Feature Tools Team Design Window Help

g
& Unde Ctri+Z B X o hEo @QEAQ|Ea= |8 Y 3
1 FEB@| 4 || 2oc0ad=

Cut Chrl+x
J Copy Ctrl+C

|  Paste Ctrl+Vv

1§ Delete Del

Select All Ctri+A

3

Color Properties...

_ﬁ YZ-Flane |
) D-Plane
=] @ Poirts
& Origin
@i Sufaces
F’ﬂ) Redline Views
2, Section Views
- W&} Features

G Edges
Ngi Faces
@ Vertices

Select the sketch entities you just created by using the ‘Edit> Select All’ command and the
selecting ‘Copy’. Make sure your in Sketcher mode or you won’t be able to select the sketch
entities.



Return to the Upper Compound Member window, click on the front face of the block,
click on the Sketcher icon to enter Sketch mode, and under Edit, select ‘Paste’. Click on the
origin point for the Upper Compound Member to place the sketch in the proper location.

Edit View Insert Sketch 3D Sketch Feature Tools Team Design Window Help

* [ o &EQ ¢ y* N %%— S

Fedo Chrl+y X S . =
[|- | ® PR | A || o0 E
| Paste Ctrl+v
i .
I select Al Ctri+a

Color Properties...

ﬁ YZ-Flane
[= i@ Poirts
& Origin
i Surfaces
|°j) Redline Views
i, Section Views
= W& Features
= & Bdrusion<1
£ Sketch< 13|
= & Bdrusion<2:
£ Sketch<2{
=] Hole<3:>
#1z Sketch<dx |
= @i Hole<d>
#13 Sketchzdx |
iy Mimor<5:

[+ &G Edges
[+ Ngj Faces
[+ Ry Vertices

Now execute an Extrude Cut to Depth, making the depth .020 in.



O

The part should now look like this.

File this part as Part
Number 82000348.

@ Extrude Cut

T

Along Nomal

Select

Oraft Angle

[0 5™

] Outward

Label: i.Edrusiun a‘é‘;




Chapter 7 - Designing the Any Angle Tool Vise — The Compound
Center Member
The first step is to extrude the basic shape of the part using the XY plane as the geometric anchor

for the sketch shown below. Use the Mid-plane modifier to extrude the part symmetrically about
the XY plane. Doing this will make the next operations much easier.

In conjunction with the Mid-Plane extrusion modifier, remove the material for the top
curved slider bed in the same manner as used on the Saddle base. Create the sketch shown.




Use the ‘Extrude Cut’ command with the ‘“Through All” modifier

@ Extrude Cut

Sketch
| €15 Sketch<b

Direction
Alang Momal

Draft Angle

n
u

[ ] Outward

Label: Extrusion<7=

Your part should now look like this.

To Geometry




Open the Angle Lines sketch you created in the previous chapter and copy it.

Angle Lines Sketch - Alibre Design Professional

e |
1
]

-,

Edit View Insert Sketch 3D Sketch Feature Tools Team Design Window Help

Undao

Cut

Copy
Faste

Delete
Select All %

Color Properties...

_ﬁ YZ-Flane |
) D-Plane
=] @ Poirts
& Origin
@i Sufaces
F’ﬂ) Redline Views
2, Section Views
- W&} Features

G Edges
Ngi Faces
@ Vertices

Ctrl+Z

Ctrl+X
Ctrl+C
Ctrl+V
Del

Ctrl+A

8|4 || 20042




Click on either of the flat faces of the part and paste the sketch on to the part, and it
extrude as you did for the Upper Compound Member.

Edit View Insert Sketch 3D Sketch Feature Tools Team Design  Window Help

s Eo|@@RQ|a

| Paste Clri+v

Select all Ctri+a

|  Color Properties...

]

<
SR

S:ﬁ Z¥-Plane
| g Points

i Origin
i Sufaces
2o Redine Views
#, Section Views
b s R S
. W) Exdnesion< 1 o

ik Sketch<1> e e i o

. bt
e

ey

R R
o

i
e
r

Extrude the Angle line sketch to a depth of .020 in, just
as you did in the Upper Compound Member.



Insert the hole for the Eccentric shaft per the sketch below.

Hole

Start surface:
|Ngij Face <72

Type:

Simple Drillec) » |

Depth condttion:

| Blind

Threads
Series:

Mone

Specification

Crill angle:

‘I‘I!J LEITRE

U

MName
Label:  Hole<d:

Diameter:
i 1

oK

][ Cancel ]QJ




Mirror it using the XY plane as the Mirror plane.

% Feature Mirror

Features to mimor: Mimor Geometry
IH-:-Ie:iL

Miror plane:  [XY-Plane

Label: Mirror« 5

| ok




Insert the first hole for the Upper Plate(s) using the sketch shown below.

@' Insert Hole

Hole Specification
Stant surface:
g Face<t >

Type: | Simple Drillec| +
Depth condition:

| Bind le] Diill angle:
L 118.000 |2

lunc  [ae]
L — Source:
| 1/4-20 UN{*"’ | Minor

| Hole Deptt|+ |
- Mame

Label: | Hole<g:




Mirror the first hole, using the XY plane as the Mirror plane.

Mirmar Geometry

Mirmor plane: [%f-Plane |
Label: Mirror=5:

OI{ ][ Cancel ]Q_I

Then mirror the two resulting
holes using the YZ plane as the
Mirror plane.

& Feature Mirror

Features to mimor:
Hole<8>

Mimor plane: ?‘Fﬁ;ii‘-lane

Label:

Mirror Geometry

Mirror< 10

ok ][ Canced | @




Finally, create the
fillets.

C ]

Filet Type | Constant Radius Vr [*] Tangent Propagate

I Entities to fillet . Radius
& Edge<224s 125
Wi Edge=<210= 125

Radius: | 125"

Label:  Filet<f>

The finished part should
look like this. File the part as
Part number 82000349.




Chapter 8 - Designing the Any Angle Tool Vise — The Compound
Tool Holder

The Upper Tool Holder is made from 3.500 in CRS round stock, turned to the finished
3.440 diameter, machined to include the holder slot, counter-bored, and tapped, and simple
drilled and tapped holes. It is a simple, but relatively expensive part to manufacture, requiring
multiple machining set-ups and if the part is to be mass-produced, a checking fixture or fixtures
of a precision even more expensive to produce. A large investment in time on the part of the
quality control department would also be necessary to certify the part.

In creating the sketch below, I chose to include the .063 R fillet radii in the basic sketch
instead of adding them as dress-up features later in the design process. The reasoning behind this
is based on the assumption that these particular design features will not change even if certain
features in the mating parts do. If changes do occur in these parts, a re-evaluation and possible
re-design of the Compound Tool Holder would necessitate a revision of the basic sketch, at
which point a change in fillet radii would be easy to complete.

Create and constrain the sketch shown below using the XY plane as your geometric

anchor.




Click on the ‘Revolve Boss’ command and rotate the sketch around the Y axis
to create the raw part shown.

Revolve Boss

& Revolve Boss

Sketch to revolve:
5 Sheich< 1> | Angle: |360.000 * =M

[Y-Auis

Label: Revalution=1=

Next, we’ll create the holder
slot in the tool holder. Create
the sketch shown below, again
using the XY plane as our
geometric anchor and extruding
the shape using the Mid-plane
command.




Use the “Through All” modifier
when performing the cut.

& Extrude Cut

Sketch
i Siketch<)>

Type:
Through ALL

Direction

Along Momal

Depth

To Geometry

Draft Angle

0

[ ] Dutward

The part should now look like
this.

Label: Bdrusion 2=

oK H Cancel Iﬂ

he elements of symmetry and patterning should always be considered when designing
parts. Utilizing an approach that considers these can save a lot of design time up-front and make
editing of the part much easier in the future. Look for ways to optimize your use of both.
Extruding the cut from the Mid-plane creates an element of symmetry that could make future
modifications of the Tool Holder easier.



The next step in creating the Compound Tool Holder will be to insert the plane that will
serve as the anchor for the four drilled, tapped, and counter bored holes used to hold the clamp
screws. Click on Insert > Plane, Select the YZ plane, and enter 1.4375 as the distance. Click the
‘Reverse’ box if necessary to create the plane shown below.

Select the newly
inserted plane, and click
the “‘Hole’ icon.

& Insert Plane

Alibre will drop into

Selact Geometry: Plane Offset Distance sketch mode

E%‘YIELP:!EHE . Distance
1437

[]Reverse

ok__J[ Concel | @]




Change the hole parameters to those shown on the next page and select the near inner
face of the extruded holder slot as the geometrical limit for the hole and click OK.

@ Insert Hole

Hole
Stant surface:

i’f}F‘Iane:?ﬁ

[ ] Rewverse

Type: Simple
Depth n:n:;;d'rtinn:
T Limit Geometry
Iertlng genmét-r'_f:

D00

Threads —
Series: | |UNC

Type:  [3/8-16 UN|

Length: | Hole Deptl|

Specification

Source:

| Minar ! b ..
Mame
Label: | Hole<d>

oK ][ Cancel ]g




Select the plane you used to create the previous hole and click on the ‘Hole’
icon. Create the sketch shown and then extrude it to a depth of .500 in to create the
counter bore feature of this hole.

& Extrude Cut

Sketch Twpe:
7 Sketch<4> | | | To Depth

Depth
Along Momal 300" = [:J
[ | Reverse

Diirection

To Geometry
Draft Angle
1]

[ ] Outwand

Label: Bdrusion <5




Use the mirror command to create
the remaining holes.

@ Feature Mirror

Features to mimor: Miror Geometry
a Exirusion <5+
i3 Hole<4:

Mirrar plane: é}{‘r‘-F‘Iane
Label: Mirmar= 8

OK H Cancel ]g

@ Feature Mirror @

Features to mimor Miror Geometry

| g Hole <>
| iy Mirror=2:

Mirrar plane: ¥Z-Plane
Label: Mirmor=5

oK ][ cacad | @)




We’ll now insert two more planes, the first as a reference for the second, in order to
create the holes for the attachment of the protractor scale. Use the Insert Plane command and
select the XY plane as the reference plane and the Y-axis as the axis of revolution. Enter -1.000°
in the Angle
text box and
click OK.

&' Insert Plane

Select Geomatry: Plane Angle Axis

ﬁ .X"‘r'-F’:anE . Angle
./_z.-.\r,_.% 1000 -l e E]

Reverse %

[ OK H Cancel ]E

Next select the plane
you just inserted, use
the Shift key and
select the outer face of
the tool holder, select
Reverse if necessary,
and click OK.

@ Insert Plane

Select Geometny: Tangent Slope

S :
% Eanestls [ ] Symmetry axs

Flane=1Z=

[+] Reverse

[ oK H Cancel ]QI




Select this plane and click the Hole icon.

¥ Insert Hole

Hale Specification
Start surface:
¥ EEneciis |

Type: | Simple Drillec| w |

_DE?th u:u:nnd:r.t.i;:nn: -

Bind  [v] Dril angle:
S e 118.000 [

Threads

Series: | UNC [ 4
. Source:

Type: 440 UNC[w

| Minor

[ |
|
[ |
|
[ |
|

length:  [Custom ||
e Mame

Custom: 197" [ | Label:  |Hole<1D:

||

Change the hole parameters to those shown and constrain it per the dimensions shown
and click OK. Mirror the hole feature about the XY plane to complete the creation of the
Compound Tool Holder.



Your part should now look like this. File it as part number 82000350.




Chapter 9 - Designing the Any Angle Tool Vise — The Protractor
Scale

The Protractor Scale is made from aluminum strip, .25in wide by 6.192in long
(developed length). The inside radius of the scale is taken from the outside radius of the
Compound Tool Holder (see Chapter Y'Y, drawing XX Compound Tool Holder). For our
purposes the Protractor Scale will be modeled as a partial tube.

Create and constrain the sketch shown below using the ZX plane as your geometric
anchor. Extrude the sketch .25in to create the protractor band.

10-1



Your part should now look like the one below. The next step is to add the rounded ends
to the band, but to do this we’ll have to add two planes, the first based on the XY plane but
rotated 5 degrees, and the second based on this newly created plane but tangent to the outer

surface of the protractor band. Create the first plane by clicking on the Insert menu and selecting
‘Plane.

View Insert Sketch 3D Sketch

& & Plane..
- o AXis.. %
e
# & 3D Section View...
Annotation r
Redline L4
10353 Surfaces...

\xes |

As your selected geometry, click the XY plane and then the Y axis. Enter 5.000 in the
Angle field, select ‘Reverse’ and click OK.

&2 Insert Plane

Select Geometry: Plane Angle Axis

Angle
|7 Y-Axis 5000°

Reverse

[ ok ][ cancel ]g
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Next we’ll create the plane that will be used for the basis for the sketch that will define
the rounded ends of the protractor scale. Again click on the “Insert” menu tab and select ‘Plane’.

View Insert Sketch 3D Sketch

& & Plane..
- o AXis.. %
e
# & 3D Section View...
Annotation
___ | Redline
10353 Surfaces...

\xes

As the selected geometry select the newly created plane, then use the “Shift’ key and
select the outer surface of the protractor band (highlighted in yellow), click the ‘Reverse’ check
box and then click OK,

&> Insert Plane

Select Geometry: Tangent Slope

E Face<Z> i
% Plane<17> [ ]symmetry axis

Reverse

10-3



To create the rounded ends of the band, click on the plane you just created and then click
on the *Sketcher’ icon.

Sketch and constrain the profile shown below.

Click on the “Extrude Cut’ icon.

10-4



In the “Type’ scroll down menu select ‘Mid Plane’. Enter .250 in. in the depth text block,

make sure the ‘Along Normal’ check box is checked, then click OK.

> Extrude Cut

Sketch Type:
|Mid Plane

Direction Depth
[v] Along Normal 280"

To Geometry

Draft Angle

0 e

[ ] Outward

Label:  Extrusion<14=

Cancel

Click on the “‘Feature’ menu tab and select ‘Mirror’.

tch ' Feature Tools Team Design Win

Boss

Cut

Thin Wall Boss
Thin Wall Cut
Boolean

* ¥ v v v

Trim Model...

Thicken Surface...

Shell...

Hole...

Fillet...

Chamfer r
Mirror...

Pattern % L4
Draft...

Scale...
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&> Feature Mirror

Rk la it Mirror Geometry
ﬁ Extrusion<14>

Mirrar plane: [x¥-Plane

Label: Mirror<15=

|

When the Mirror’ feature dialogue box opens, fill in the *Features to mirror’ field by
clicking on the Extrusion in the Design Explorer panel that corresponds to the feature you’re
going to mirror. To fill in the “Mirror plane’ field click the XY plane (either in the Work Area or
in the Design Explorer panel), then click OK.

The elements of symmetry and patterning should always be considered when designing
parts. Utilizing an approach that considers these can save a lot of design time up-front and make
editing of the part much easier in the future. Look for ways to optimize the use of both.

The next step in creating the Protractor Scale will be to insert the punched holes used to
fasten the scale to the Compound Tool Holder. Select the plane used to create the rounded band
ends, and create the sketch below, using the ‘Concentric’ constraint to locate it in the center of
the rounded end.

Click on the “Extrude Cut’ icon, select *

10-6



The part should now
look like the figure
at the left.

Again use the ‘Mirror’
feature to create the

Feature Tools Team Design

Boss

Cut

Thin Wall Boss
Thin Wall Cut
Boolean

Trim Model...

Win

* ¥ ¥ v

hole in the other side. e

Shell...

Hole...

Fillet...

Chamfer *
Mirror...

Fattern [% 4
Draft...

Scale...

You could stop here, and use the band as an acceptable representation of the protractor
scale, but adding the angle markings will give you added practice in creating new planes and
using circular patterns.

Click on Insert >
Plane, Select the YZ
plane, using Shift
>click, select the face
of the tool holder and
click the Reverse box
if necessary to create
the plane shown. This
plane will be the
anchor for the 0
degree mark on the
scale.

> Insert Plane

Select Geometry: Tangent Slope

fﬁ com.alibre.design.cliemF-

2 YZ-Plane ] Symmetry axis

Reverse
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Select the newly inserted plane, and click the Sketch icon. Alibre drops into
sketch mode.

T

Activate 2D Sketch

Create and constrain the sketch shown, then
click on the ‘Extrude
Cut’ icon and edit the
depth to .020mm, select
‘Reverse’ if necessary.

Your part should
now look like
this.

view Insert Sketch 3Dsketch  \WWe’ll now insert two more planes, the first as a reference for the

g & Plane.. second, in order to create the cut for the 1 degree mark on the
i e s protractor scale. Click on Insert > Plane.
: Foint...
#* & 3D Section View...
Annotation
Redline
o353 Surfaces...
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Select the YZ
plane, and the Y
axis. Enter -1.000
degrees and select
‘Reverse’ if
necessary to insert
a plane at 1 degree
clockwise rotation
from the YZ plane
about the y axis.

Select Geometry: Plane Angle Axis

<% Y¥Z-Plane Angle
~ Y-Axis -1.000°

[v|Reverse

ok || Ccancel ]g

Click on Insert > Plane again, Select the newly created plane and using Shift >click,
select the face of the protractor scale and click the Reverse box if necessary to create the plane
shown. This plane will be the anchor for the 1 degree mark on the scale.

&> Insert Plane

Select Geometry: Tangent Slope

|\ Faces<5> _
(53 Plane<6> [ Symmetry axis

Reverse
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Create and constrain the sketch shown, then click
on the “Extrude Cut’ icon and edit the depth to
.020mm, select “‘Reverse’ if necessary

Your part should now
look like this

You have now created the basic features for all remaining degree marker lines on the
protractor scale.

Feature Tools Team Design Window Help

== % N|' Click on the ‘Feature’ tab in the top Menu bar,
select *Pattern’ then select Circular.

Boss ’
Cut 4
Thin Wall Boss 4
3
3

Thin Wall Cut
Boolean

Trim Model...

Thicken Surface...

Shell...

Hole...

Fillet...

Chamfer 4
Mirror... )
Pattern M Linear...
Draft... Circular...
Scale...

Remove Face...
Offset Face...
Move Face...

Insert Catalog Feature...
Save Catalog Feature...

v Auto Regenerate
Regenerate All F5
Generate To Last Feature
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When the “Circular Pattern’ window opens,
select the 1 degree mark feature (in this

£ Circular Pattern

m example Extrusion 9) as the ‘Feature to

Features to Pattern: Pattern Geometry

Pattern’, select he ‘Y axis’ as the center,
enter 4 for the number of ‘Copies’, 1.000

& Extrusion<g>

degree as the *Angle’, check the ‘Change

direction’ box if necessary, then click OK.

Center: |Y—Axis

Copies:

Angle:

[+] Change direction

Your part
should now
look like this.

Label: lEattern-:_m:a

Cancel ]

Again, select the “Circular Pattern’
option from the ‘Feature’ drop down
menu.

Feature Tools Team Design  Window Help

o= 8N

Boss »
Cut L4
Thin Wall Boss +
Thin Wall Cut »
Boolean r

Trim Model...

Thicken Surface...

Shell...

Hole...

Fillet...

Chamfer 3
Mirror...

Pattern ¥ Linear...
Draft... Circular.....
Scale...

Remove Face...
Offset Face...
Move Face...

Insert Catalog Feature...
Save Catalog Feature...

v Auto Regenerate
Regenerate All Fa
Generate To Last Feature
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3 Circular Pattern

t3

Features to Pattern:

W& Extrusion<8>

[v] Pattern Geometry

Center: I

Copies: |19

Angle:  |5000°

[v] Change direction

:Paﬂern-:ﬂ:a

When the “Circular Pattern’” window opens,
select the 0 degree mark feature (in this
example Extrusion 8) as the ‘Feature to
Pattern’, select he *Y axis’ as the center,
enter 19 for the number of *Copies’, 5.000
degrees as the ‘Angle’, check the *Change
direction’ box if necessary, then click OK.
This will create the 5 degree marks from 0 to
90 degrees on the scale.

The next step is identical to last with the
exception of the feature you select to pattern. In
this case it is the pattern of four 1 degree marks
you created by selecting Feature 9.

Again, select the Circular Pattern option
from the ‘Feature’ drop down menu.

Feature Tools Team Design

Window Help

Boss

Cut

Thin Wall Boss
Thin Wall Cut
Boolean

[e= NN

*r vy v v w

Trim Madel...
Thicken Surface...
Shell...

Hole...

Fillet...

Chamfer

Mirror...

Fattern

Draﬂ...

Scale...

Femove Face...
Offset Face...
Move Face...

Insert Catalog Feature...
Save Catalog Feature...

v Auto Regenerate

Regenerate All F5
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{3 Circular Pattern W

Features to Pattern: Pattern Geometry

[t Pattern<10>
& Extrusion<9:

Center  [Y-Axis
|

Copies: |1g

Angle:  |5000°

[v] Change direction
Label  Pattem<13>

Your part should now
look like this.

When the “Circular Pattern” window
opens, select the pattern that describes the
four 1degree marks as the ‘Feature to
Pattern’. Note that the Extrusion associated
with this particular pattern is automatically
selected. Next, select he Y axis’ as the
center, enter 18 for the number of ‘Copies’,
5.000 degrees as the “‘Angle’, check the
‘Change direction’ box if necessary, then
click OK.

This will create the 1 degree marks between
0 and 90 degrees on the scale.
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tch  Feature Tools Team Design

To finish the protractor scale part, select ‘Mirror’ | Boss
command under the ‘Feature’ tab on the toolbar. Select the pd
patterns describing the major and minor degree marks (in I:f” ::a:: i°f5
this case Patterns 10 and 13), select the XY plane as the BD;TEE: :
Mirror plane, and click OK.

Trim Model...
Thicken Surface...
Shell...
Hole...
& Feature Mirror _ Fillet...
Chamfer
Features to mirror: Mirror Geometry Mirrar... [%
S g e
%2 Pattern<10> Draft...
Scale...

Mirrar plane: EIXY-PIane

Label: Mirror<14s

OK H Cancel l

Your part should N

now look like this. File it

as part number 82000350.
y :.;;'r:a'-.I||||l||||hull

Wbl o

Win

- v w v w
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Chapter 10 - Documenting the Any Angle Tool Vise — Creating

Drawings

Alibre Design contains a 2D drawing application that could be used as a standalone
drawing tool, comparable in functionality to many other drafting tools and packages on the
market today. You could, use the drawing package to document your design without ever
touching on the 3D solid modeling functionality; the only question would be why would you
want to do anything as silly as that? The drawing package contained in Alibre is connected
directly to Alibre’s 3D modeling environment, and the part or parts you create there generate
most if not all of the 2D information you need to document your design(s) fully, including
dimensions and B.O.M.’s. Changes in the 3D model are instantly reflected in the drawing, and
changing a driving dimension in the drawing will be reflected in the 3D model. Use of the
drawing package will drastically reduce your documentation time and provide you with a means
of developing a set of drafting standards for your company or a way to duplicate those you
already have in a very short time. Inherent in the Alibre Design drafting package, is the ability to
import several different types of 2D drawing data including AutoCAD DXF and DWG files as
well as STEP and IGES files. As with all conversions, some follow-up modification of the
imported data might be necessary.

All of the drawings you used as reference for the parts you created in the previous
exercises were created and detailed using the Alibe drafting package. In this exercise we’ll
document the Saddle base, dimension it, detail it, and get it ready for final release, all while
exploring the various aspects of the drafting package. As with all other areas of the Alibre design
package, practice and constant use will result in increased efficiency, so don’t hesitate to push
Alibre to its limits, which are constantly expanding. Let’s get started.

Open the Saddle Base part you created in Chapter 1.

o 1000341 - Mibre Dwiign Profestions] o moEd

T B e W M Femen The T i -

&= bl @Y . LR R

-Ti-L T . " -
s

PraEwm S 0NTRF OF

WETE

EEGLIS B35 B 8 8o Bo B2 B{EfEs]
fejefefBeErefefiiog
[
~FETFAEEDN LD W

Although it isn’t necessary to have a part active in order to create a drawing, we’ll open
the Saddle base part to show how the two environments relate to one another. The alternative to
activating a part before you open a new drawing will be shown later in this exercise.
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Click on File, select New>Drawing.

“] 82000342 - Alibre Design Professional

File Edit WView Insert Sketch 3D Sketch Feature Tools Team Design  Wine

Fart
Sheet Metal Part
Assembly

Drawing
Bill of Materi%s

MNews
Open...

Save As...
Import...
Export...

Frint...
Properties

1 82000342
2 82000350

Ctrl+0

k

Ctrl+Shift+5

Ctrl+P

Alt+Enter

3 Machine Cutout Sketch 1

4 82000349

Close

— —m -----
k-

The New Sheet Properties panel will open.

&' New Sheet Properties

Ctrl+Shift+T
Ctri+Shift+L
Ctrl+Shift+B
Ctri+Shift+D

Ctrl+Shift+M

(%) Template
ANSID

(") Blank Sheet

Default View Scale

1.0

W

- Browse...

=

[ ]Create Empty Drawing

OK

H Cancel Ig]
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&' New Sheet Properties

+) Template
[ANSI D

) Blank Shest

2 i ]

Default View Scale

1.0 L1110

4

1/

M= m—

[ ] Create Empty Drawing 5

0K H Cancel ]g

The New Sheet Properties Panel is where you’ll select many aspects of the new drawing.
1. You can select a pre-existing Template (in either of two styles, ANSI, or ISO and a range of
sizes from A to E or A4 to AO0), or insert a custom template of your own creation (Click Browse
and select your template form the appropriate file or repository location.), or insert a blank sheet.

2. Reset your custom selection to Default and select from the standard templates.
3. See your selection in the ‘Preview’ window before committing to your selection.

4. Set the View ‘Scale’.

5. Create an ‘Empty’ drawing, will create a blank drawing.

For Saddle Base, we’ll
select an ANSI D as the
drawing template.

& New Sheet Properties

(%) Template
[ ANSI D

.v:

ANSID

ANSI D Sh2 [
ANSI E

ANSI E Sh2
150 AD

1S AD SH2
150 AT

150 A1 SH2

|

Default View Scale

1.0

[ ] Create Empty Drawing

= |

oK J[ _Cancel ] @)
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S Fill In Text

Select Tag Feld:

DATE
DWG NO.

DRAWN
by

When we click OK to create the new drawing the “Fill In Text’ panel opens. Here you
can fill in the Drawn by text, the date, and a drawing number. For now just click ‘Cancel’. We’ll
fill in all the drawing text later.

Note: Creating, placing, and editing text in the Alibre drawing environment is very similar to the

processes used in many word processing and presentation programs. Notes, callouts, geometric
tolerance and finish symbols, etc., can be added at anytime during the documentation process.
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The Standard Views Creation panel opens. Here we’ll select the views that will be
included in our drawing. Like text, views can be added or deleted at any time in the
documentation process.

@ _ esi i L

e-cHQR 8% e s |[TEAQRQ
=t Pk Ay CoDad=
of -8 .0 o5 @28
= 3 New Drawing 1] | ‘ | : 2 z i g 1 Ko
5 By e == +
[y Mew Sheet<13 & | o m
| 00
: : 7
@ Standard Views Creation - .
Dlesign I @
Exploded Views b il o=
S| @
Frort View Sal B ’:1 =
it View fiew Seleti g
rort View iew Sele |.0n3 N
30 @ B
Top
LI (| W O A
Front  Right =1 [
S m @ —§
[ Workspace Orientation l : o
e e
= ﬁl'_%ik;:':hw’ [ include design dimensions Scale: 1 2 \!
UEQ rﬁmsﬁjtﬂl-:-h:& [[] Use sheet scale
i) Mimor<11>
S %Hg:;z: [ [ e ) @)
£ls Sketch<7>
(i Mimor<13=
UE& Mimor< 14

In selecting the views to use in any drawing, a designer has to make a determination as to
the information she’s trying to convey. It is usually standard practice to make the Front view the
one that will show the greater portion of that information
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. In the case of the Saddle Base the view we’ll make our Front view the one showing the
holes and 2.00 in. radial feature, as viewed when looking directly at the XY plane. If this view
isn’t present in the ‘Front View” window, use the orientation arrows at the right of the window to
rotate the Saddle Base into the correct orientation. Select the other views you want to include in
the

18 |1

& Standard Views Creation

"

E’Smmd Setings/Sieve Ca/My Documerts/Albre Traning M v |
Bxploded Yiews
Front View View Selections
$ 5 @
.Tnp . i
ety o) [w| [m =] |
Front Right . —

9 u @

’ Wonkspace Orentation ] = i

[] Include design dimensions Scale: 1 gl |

[ ]Use sheet scale

ok ][ Cacd | @]

drawing using the View Selection panel to the right of the Front View window. We’ll select the
Top and Right views and the isometric view button in the upper left hand corner.

You can also elect to include any exploded view (for assemblies only), or include design
dimensions in the views when they’re created. Leave this option blank for the moment.

Even if the Front View is in the correct orientation, it would still be a good idea if you
cycled through the various alternatives just to familiarize yourself with the process. Now that
you’ve selected the views you want to use, make sure the scale is set to the desired value and
then click OK.
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The selected views will appear as ‘View Frames, here shown as pale yellow rectangles.

=) New Drawing (2) - Alibre Design Professional

WS

IDERRL|sw%
L§ - 8|6 @ S

= [FShests

File Edit WView Insert Sketch Tools Team Design Window Help

-2 ARV ER|s2m i |o> [[hEAQAKRA |

g | < | FoDad

mﬁf'__

|+

DN‘E‘N Sheet<1> 1 1 1 = T 1 : T oo
1 [0
o
7 i
+ = o
4 |
il |
L&
ok
1 I 1 - v’
T T T i T T T - LI
Click on sheet to place the principal view. You can click to pick or 1| [(15.89, 11.52) &
El EENew Drawing (J).
[l [Shests
= [yNew Sheet<1> g , . , = , T
7 [ View<1: P
[ View<2: :
B[] View<3: \I)
@ [ Views<ds T =
e — =

CFLBO IR ZHe CE B

e

Place the view approximately where you want them and click to terminate the command.
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If the location of the views needs to be changed, it’s easy to do. Move the cursor over a
view until its frame highlights (see the isometric view below). The cursor will turn into a hand
and at this point, you can drag the view to a new location. The isometric view will move
independently of all the other views.

1 1 = 1 - L o) : 1 = | 2 1
T
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s ——t
| a | £ T ] ¥ 7 T 7 T G T

You can see in the picture above that moving the Front view has moved the Top and Right views
to a new location. Both the Top, and Right views can be moved independently, but there are
restrictions as to how they can be moved. The default arrangement in all new drawings only
allows the Top view (and/or Bottom view) to be moved vertically in relation to the Front view,
and the Right view (or Left view) can only be moved horizontally. Both will maintain their
alignment to the Front view. You can over ride this alignment restriction by right clicking on a
view and clearing the check mark next to the Align command.

| & | L | E + % | 3 |

':I:I:

— Activate Sketch In View

Advanced Selector...

& Rename
Hide

v Align % %
Delete

v Show Design In Explorer

o Show Hidden Lines

v Show Tangent Edges
(S . . F T 1 T
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Now you can move the view wherever you’d like it.

1 B 1 H 1 : + : 1 H 1 H |

| - | ; | 3 G T g T 3 |

Before we get any further along in the detailing process, this is a good place to point out
some of the other tools available that will allow you to customize the way your drawing is
detailed. These properties can be set as defaults for your custom templates, allowing you to
create drawing templates and detailing standards, i.e., text size and font, line widths, and styles,
layering standards, etc. for use by everyone in your company. Click on the Properties tab under
the file menu.

7] New Drawing (1) - Alibre De

File  Edit View Insert Sketch Tools Te:

Mew L
Open... Ctri+0 %
Save... Ctrl+5 {
Save As... Ctrl+Shift+3
Import...

Export...

Print Preview

Print... Ctrl+P

Froperties Alt+Enter

1 82000342

2 New Drawing 1

3 82000800

4 Carb Mount Finished

Close
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The Drawing Properties panel will open. Here you can set properties that will determine
how you'll detail your drawing. Under the ‘General’ tab, you can enter the drawing number, a
description of the part and version comments, all of which can make tracking changes more
efficient when future changes are necessary or when your boss asks you why and when a specific
change was made.

-,

—— = — o e
1@ Drawing Properties
1 | Gereral EHLIn'rts [ .Dimensinn. | Detailing Annotations | Layers .ﬂpphr Options |
% MName: o [ . Number: |
Description: Wersion Comment:

(o] @)
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Under the “Units’ tab, you can select the Units your drawing will use when displaying
dimensions, the format and precision level, zero suppression, dual dimensions and symbols
specific to certain dimensional callouts, i.e. Diameter, Radius, etc., as well as the settings for the
Spinner Increment.

o Drawing Properties

F
1 | General | Units | Dimension | Detailing | Annotations || Layers | Apply Options |

[ ] 5how Units for Dimensions

Display Units [ ] Show Dual Dimensions Spinner Incremert
Length Length Length:
Unit: | Inches |+ | I 100"
Format: é.DecimaIs v it Angle:
Precision: 3 | w | % Rli=leife 1.000
Fero Suppression Zero Suppression Symbols
Leading [ ] Traiing Diameter: e ] (@]
Angle R Radius: R
Angle: (e el :
Degrees M| THRU: THRU
Precision: (3 |
i — MIM: MIM
MAK: MAX

(o] @)

Spinner Increments are associated with the dimensional control box that appears
whenever you place a dimension on a drawing.

=™

& |1.553682345059 "
-

I

The arrows to the right of the text value window control the incremental value (Spinner
Increments) by which you can increase or decrease the value. In most cases, you’ll never see the
Spinner box as almost all the dimensions you’ll be dealing with are governed by the dimensional
value associated with the model feature selected. However, you may need to add non-associative
dimensions to drawing figures and this is where you might encounter this particular item.
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Under the ‘Dimension’ tab you can select your arrowhead style, and properties; the text
font, size, and associated characteristics including how it will be placed in relation to the
dimension, and the spacing characteristics of the dimensions.

@ Drawing Properties E
General _' Units | Dimension |Detailing | Annatations _' Lareré Apply Dptiunsf
Amow Heads Ste Spacing Control
Type: [ el | | 083" %ii?"l*
Width: 030" b | [oear g e e —
Length: 090" ] 280" s 'i_’l‘+

ot _ 063" | 3".j _I—\J—I_
Arial, 11 pt (0.146", 3.704mm o

i o : 1.50

Placement: | Horizortal v] [2m0r E——e

Horizontal : '
[ ] Show Equg Parallel Inside %
Parallel Above

Horizontal Above

Diametric Style: | Smart ! \Tl

o] @)
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Under the “Detailing’ tab, you can select your view creation options, and hatching and
centerline styles.

° Drawing Properties

X

B R .. T |

| General n Units || Dimension | Detailing |P-nnotatinns n Layers | Apply Options |

View Creation Options
Centerines

Centermarks
Cosmetic Threads

[ ] Three Quarter Circle
Projection: imrd Angle I w l @E
Section View Cptions :
Section Type: | { } I_ﬂ
Section {0)-{0}
Arial, 14 pt (0.188",

Dietail View Options
Border Layer:

MName:

[ ] Design Dimensions
Hole Callouts
Bend Centerines

MName:

|PHANTOM: Phantom (%) v |

Detail {0}

Arial, 14 pt (0.188",

Hatching
Pattem: | ANSI31 (Iron Brick Stone), ANS| » |
Scale: 1.00 :"3_1'
Angle: 0 fﬁﬁ
Line Weight: |1 :"3_1'
l
Rotate Assembly Hatches
Cffset Angle: 30.000 :~$~I
Centerdines
Centemar Style: Lines I_a
Short Dash: TE = -@
Extension: K :_3‘:
Gap: 030" |3

L3
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Under the *Annotations’ tab you can select the arrowhead styles, BOM callout shapes,
and Datum arrow styles and sizes associated with drawing “‘Callouts’.

_{-'_:_"\-!"\1.'_\4'\-7'-.-; o -_--.-|-- —— . =
14 Drawing Properties ﬁ
j | General H Units || Dimension || Dietailing | Arnotations I Layers || Apphy Dptinns%

Annotation Options Datum

Type: | - lil Amow Style: E-— Lv]

Width: 030" &) Arow Size: 060" e

o 0 &)

Bent leader

H mn

Arial, 14 pt (0.194",

BOM Callout

Shape: | Cr Circle |v]

Size: é_.?}?ﬁ " E—_{ %

Arial, 14 pt (0.194",

[ Apphy ] [ Close ] QI
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Under the “Layers’ tab you can set active layers, create new layers, set line names,
visibility, and lock properties, patterns, colors, scale and weight properties. If your company uses
a standard layering schema, it can be created here and associated to your drawing templates.

i | General ” Units " Dimension || Detailing " Annotations | Layers | Apply Dptiuns|

Curert | Name | Visble | Locked | Pattem Color |Scale |Weight |Comment
¥ | CONTINUOUS | [# | Soid 100 |010 | CONTINUC
[~ |CENTER Ir2 | Solid 100 (010 |CENTER
"~ | DASHED v [~ Dashed (5 __ .. 100 |010 |DASHED
[~ | HIDDEN v [~ | Hidden {5 ___.. 100 (010 |HIDDEN
[~ | PHANTOM 2 [~ Phantom (5 __ .. 100 010 | PHANTOM
[~ |BENDCENTERS | [+ [~ | Center{&___.. 100 |010 |BENDCEP
™ | wIsIBLE 2 I~ | Solid 100 | 025 | VISIBLE

(2o ) ] O

In the past, companies used layering standards as a way to control various aspects of their
design and detailing processes. In the case of the 3D aspects of parametric modeling applications
such as Alibre Design, these can be viewed as a holdover from the days when wire frame and
surface modeling were the only CAD tools available. Designers used layers as a way to highlight
and separate (no this isn’t a hair product commercial) various aspects of their designs, as well as
track changes and alternative design solutions. This was often both confusing and cumbersome
and depended on the user’s fastidiousness in following the layering standards.

With the advent of parametric based CAD tools, especially those that included a history
tree as part of the design process, layering became much less critical, except in the detailing
phase of the design process. Here layers are as important as ever, allowing users to control and
customize layer characteristics to suit their specific needs. Different types of lines can occupy
separate layers as can, text notes, callouts, geometrical tolerance symbols, etc.
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Under the *Apply Options’ tab you can select whether the options you’ve selected are to
be applied to solely to the *Current Document’, to the ‘System’ or to ‘Both’.

Activate Sketch In View | =

| @ Drawing |

1 | General | Units

Apply Changes ~

(%) The Cument [&—— Advanced Selector...

) System Rename -
Hide

() Beth |
Align

—— Delete }E

v Show Design In Explorer
Show Hidden Lines
v Show Tangent Edges

Reproject Design dimensions %
Insert Centers

Insert Cosmetic Threads

Insert Hole Callouts

Create Broken View
Scale...

|_feoty || Cose | @

Right clicking on a view, will open a menu panel that will allow you to make changes
that will only affect the selected view.

You can rename a view, hide it, change it’s alignment properties, delete it, show and hide
hidden, and tangent lines, re-project design dimensions (driving dimensions), insert centers (for
holes, circles and radii, insert cosmetic threads, insert hole callouts, create broken views and
change the view scale. It should be noted, that it is only possible to change the view scale in the
front, and isometric views, and that when the scale is changed in the ‘Front’ view all other views,
excluding the isometric view will follow suit.

If you modify a Design Dimension, the change will update the associated feature in the
model database. You won’t find this capability in non-parametric design applications. It is a very
powerful feature and adds to a designer’s efficiency by making it possible to make changes
without the necessity of switching back to the modeling environment.
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Alibre Design Professional

h Tools Team Design Window Help

Selection Filters

Bill of Materials
Scale...

1 Equation Editor...

[

e

You can make changes to other

drawing functions under the ‘Option’ panel,

b3

OK

] [ Cancel ]_Ql

LT AR | o |

reached by opening the ‘Tools’ tab on the
toolbar and selecting ‘Options’.

o * | Under the ‘Grid’ tab, you can change grid
_ Slteon:Manngess: ' spacing options as well as whether the
Options... Ctrl+Shift+0 grid should be displayed, or whether the
l} cursor should snap to grid points.
| =
@ Options X
:.Geneml ! Grid |.F||e Types |
Giid
Spacing
— Dizplay grid
X i (gl
| =2 [ 5nap to grid
Y- [250" =
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For the Saddle Base drawing set the following properties;

@ Drawing Properties X
! General | Uriits | Dimension || Detailing " Annotations || La'_.ferSI| Apphy Dptiuns|
[ ] Show Urits for Dimensions
Display Units [ ] Show Dual Dimensions Spinner Increment
Length Length Length:
Ui (nces  [ag] ||| | Unt g5 00"
Format: |Decimals | vJ Farmat: Decimals Angle:
Precision: |3 | vJ Precisiar: 3 'I[H}D C
Zero Suppression Zero Suppression Symbols _
Leading [ ] Trailing Leading Trailing Diameter: | :
Angle Flacement: Bela EL i :-H |
Angle: e {
: [Degees || THRL:  THRU
Precision; |3 Lv] i
MIN: [ MIM
MAX: (MAX |
@ Drawing Properties X
! General || Units | Dimension | Dietailing " Annotations || La'_.ferSI| Apphy Dptions|
Amow Heads Style Spacing Caontrol
Type: | - br] 1}53_" [-—_:_{—'#_ —|4‘
Width: 030" & | | [pe3" [y gl AKX —

e 1 x =

+

LE:r‘Igth ﬂﬁl:.:' " !._3_1: IEE_"}_"

o SEINE fk:ﬂ}'“—r
Text 063" F?ﬂ
Arial, 14 pt (0.188", | : M
 Ris
Placemert: | Horizontal v 250" | fl—’H*

[] Show Equations Diametric Style: | Smart i v_]

1t

ey J[ o ] @
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o Drawing Properties

! General || Units !: Dimension | Detailing |F-nnotatiuns || Layers .I Apply Options |

Eent leader

Arial, 14 pt (0.194",

Wiew Creation Options Hatching
Centerlines [] Design Dimensions Pattem: iANSIH {Iron Brick Stone). ANS| » |
Centemarks Hale Callouts Scale: 1 _.1}[} tj—;i
Cosmetic Threads Bend Centerines Angle: [ .[i. tj—j
[ ] Three Quarter Circle Line Weight: | 1 . tj—j
Priscion: [T Ange_[v] (E3) =T} H
Section View Options Rotate Hssem.bhr Hatche.s
Section Type: | 4 b v] Offset Angle: 30,000 Eﬂ
it '._Secticnn o0k - Certerines
Arial, 14 pt (0.188", Cotemerk Shfe: s _[ag]
Detail View Options SR D sn” I_ i__% I @
Border Layer: |PHANTOM: Phantom {5 |s | | | Extension: | 030" [
Mame: ;Detail {0} Gap: (oan" I|"_¢
& Drawing Properties E
! General || Units !: Dimension :. Dietailing | Annctations | Layers .I Apply Options |
Annotation Options Digtum
Type: — [v| | Amow Style: — v
Width: 030" :"_E_"i Amow Size |.060 " kﬂ
Length: 090" =

BOM Callout
Shape: | C} Circle [v]
Size: [ 275" 'r -—JI

Arial, 14 pt (0.194",

[ Apphy ][ Close ]QJ
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Now, back to the Saddle Base drawing.
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We need to make a few minor
adjustments. The isometric view is sitting in
the drawing area reserved for revision
information, drawing notes and bills of
material. It is also somewhat larger than
required for what is in most cases simply an
informational view. We’ll change the scale
and location to fall in line with most
common detailing requirements.

Make the isometric view active and
then right click on it to open the view
options menu. Select *Scale’.

Activate Sketch In View

Advanced Selector...

Fename
Hide

Delete

Show Design In Explorer
Shows Hidden Lines
Show Tangent Edges

Reproject Design dimensions
Insert Centers

Insert Cosmetic Threads
Insert Hole Callouts

Create Broken View

Scale... %
- — L= - ~
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The “Scale’ panel will open. Change the view scale to 1.0/2.0 and click OK.

= |
@'Scale -
Hh
Scale: 1.0 i 20

The view scale has
changed.

Now drag and drop it to a location outside the
revision column area.
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Note in the ‘Front’ view that the
information for the holes you created in

1/4-20 UMC 3 625

bosad I

the model database are automatically “
displayed. We’ll edit the callouts later in £}
this exercise. i

\

\—Q,‘.LEET 563

Note also that in all views, tangent lines
are displayed, giving the views a cluttered
look. It’s easy to hide these lines by right
clicking on the view and un-checking the
‘Show Tangent Edges’ menu tab.

i
I
=) -
i i

R

See how much cleaner the
“Top’ view looks with the tangent
edges hidden.

Activate Sketch In View

Advanced Selector...

Fename
Hide

Align
Delete

Show Design In Explorer
Show Hidden Lines
Show Tangent E[}@es

Reproject Design dimensions
Insert Centers

Insert Cosmetic Threads
Insert Hole Callouts

Create Broken View
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Hide the tangent edges in all views except the isometric view. The drawing should look
similar to this.

| T | g | - | | H | 1
s | 1
Next, we’ll create the center | | Tl \
marks for each of the major radial | |
features in . L* |
our drawing. |

In the “Top’ view click on the
radial feature of the right slot, right click
and select “Insert Center’. The ‘Center’
mark is created. Do this for the left hand
slot and for the large radial feature in the
‘Front” view. Insert Center %

Advanced Selector...

' ! _!'_ Set Layer
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T
T @i—
The two views should now look like — = L
this, with three center marks visible. We’re M1 | ’m
now ready to dimension the different views. Sl 15 -

T lmﬁ.ﬁ( j

1/4-20 UNC ¥ 625 |

Edit % As mentioned previously,
Advarted Selector the ‘Front’ view should

' contain the bulk of
Delete . . . .
L ] dimensional information
| Set Layer describing our part, so we’ll
|

i begin our dimensioning

here.

E
) S 1/4-20 UNC { .625
2 Hole Callout

Let’s start
by editing the hole

“ Callout Note: Location: callout
" h/4-20 UNC F 625 | Point (256.179) information. Place
+ f el your cursor over
= S v Bt the selected

i T callout, right click,

I — and select “‘Edit’.

[ ] Smart Anchor The ‘Hole Callout’

_ . T Position: ;Lerﬂ-rnﬂiddlenz v | edit panel will
Hole: Info: open.
oK || cancel |
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i 1/4-20 UNC ¥ .625 ‘

& Hole Callout

- Callout Note: Location:
s 4b( 1/4-20 UNC F 625 | Paint (256,179)
S:i Leader

[#]Show [v]Bent

Ao i —— | “ ;

[] Smart Anchar
— — Position: Eﬂl‘&délé:f%

Hole Info: [ ;‘VJ[ 0% ] = -
| ok \J | Cancel |
L
|

Position the cursor in front of the original text and enter 4x, then click ‘OK”.

4x 1/4-20 UNC T 625 The callout should now look

like this. Repeat this process
for the smaller hole.

Your drawing should look like this. 4x 1/4-20 UNC 7 625

FARY

\— 4x @.125 ¥ .563
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Make the front view active. Click on the ‘Dimension’ icon Linear dimensions are added
by clicking on the selected features, and then positioning the dimension as shown in the pictures

below.

This applies to both horizontal and vertical dimensions. Dimensioning to the center of a
circle or radial feature may involve a little finagling, depending on the features involved. Make
the “Front’ view active. Click on the ‘Dimension’ icon, and select a circular or radial feature in
the view, then click escape. Feature ‘nodes’ or ‘end points’ should now be visible for all
elements in the view, and available for picking for dimensioning. You can now dimension to the

center of a hole and not to the centerline

Mides entities.

RV,
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Continue dimensioning until the Saddle drawing looks like the pictures on the next pages.
Your placement of dimensions may differ from that shown but the values should be the same.

2563

!
594

/Ji

/—4x 1/4-20 UNC F 625

/

3

R

>

3.500
2250 — =

ooz
001

i —m—————
3.000
1.500

fe—— 1,128 —=

ol 5
€

/ /] all
2x 75.000
R2.000
{:}\% +
& 2»‘.01 Al B 4/

W\

R.125 ‘\
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063
TYE:
2PLCS

Inserting ‘Datum’s’ and ‘Feature Control Symbols’ is easily accomplished in the Alibre

Design detailing package...

For Datum’s, click the =
‘Datum’ icon, fill in the appropriate H:'
values, and select the desired options
in the ‘Datum Annotation’ panel. ;_
When finished click ‘Apply and then '
position the Datum as desired. It is worthwhile to
note that the Datum designation will advance one
letter automatically as you insert them. You can
edit any options after the initial datum creation by
simply double clicking on the datum. The Datum

A

4

9} Datum Annotation @
Leader
[] Show
s el — g
s
[ Apphy l [ Close ] Q]

Annotation panel will open, where you can edit the

properties. When finished, click ‘OK’.

@ Datum Annotation @

Leader
[«¢] Show [ ] Bent
Label: Amow: — g v
Bl Smart Anchar
Position:
Ok l [ Cancel ] Q]
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The same holds true for the Feature Control Symbols. Use the icon to open the ‘Feature
Control Frame’ panel. Fill in the required information, click ‘OK’ and position the ‘Feature

Control’ box as necessary.

gl

o ﬁ

© Feature Control Frame = |Feature Contro F.“'E] E3
Pattem Locating I Feature Relative [ | Composite tolerance
Symbal: i |:! Datum Reference Frame
:-‘-"ungulaﬁt'_.r ' Primary Secondary Tertiany
Tolerance: Tolerance: ‘,;, L*]' |-'g'- }*] ig- i*ﬂ'
& @ (B E ) B o
MC:
Leader
[] Projected tolerance % Flss
Height: | Standard _ 2k
(3 ANSIY14.5M-1982 i ==
() ANSI-Y14.5M-1994
[ ] Between Foints
Face or Paint: st
{Point (0.0p |
ok [ Cacd | @
il | e
Editing is == S —
accomplished in | &' Feature Control Frame ﬁ
the same way as
for datum 3 Pattem Locating I Feature Relative [ | Composite tolerance
symbols. Double 1
click on the Symbol: !: IVI Datum Reference Frame
feature control 3 Fotness ~ Primary Secondary  Tertiary
. . (& [~ [B o]l [A ]
SymboL. make Tolerance: Tolerance: EB |in & lﬂ! E Il_v_'I
your edits, and R
then click ‘OK”. s — 1 o
™ | (el [ o]
: All around Leader
[ Projected tolerance [
Height: Standard Show Bent =
(3) ANSI-Y14.5M-1982 Amow: -— v
A ) ANSI-Y14 5M-1594 [ o
: X Face or Poirt: Paosition:
: [Point (258,345)
ok ][ Cancel | @
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To edit the Title block, or other drawing frame text click on the drawing frame and select
‘Explode Symbol’.

Note that when you
explode the drawing frame
all the text entities entered
when you initially activated
the drawing template return
to their original

designations.

oG MO

Edit

Advanced Selector...

Delete

Explode Symbal %
Set Layer

KXEEEREX

DRA M
DRANM

DATE
DATE

CHECKED

Swe | FecM D

DWGE NO.

DR M

SCARR

DATE

070205

CHECKED

]
[H]

= L ]

i B0

B2000601

Edit the draw
frame text just like
you would any other
text, by double
clicking on it and
then editing the text,
setting font and,
alignment properties.
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You can insert images, such as company logos, in the drawing by clicking on the “Insert’
tab in the top toolbar and selecting ‘Image’. The ‘Select Image’ panel will open. Browse to the
desired image file and click ‘Open’.

TR Ty — e el i i i e LY.~ S i T b el
Insert Sketch Tools Team Design Wi

‘j Mew Sheet... . i -
- %
f Standard Views... Select Image 1
5 Auxiliary View Look in: | |3 Alibre Documentation [VI (&) A .
E Detail Vi e
g ey |3 Alibre API Help Files

Section View BEE Logo
g  Broken Vie ] holeoncylt.jpg
. Fartial View @hulennwlljpg
v - __ ] holeoncyl3.jpg
" Bill of Materials View ¥ holeoncyl4.jpg
W]
W]

[
Files of type: |}-'|.II Supported Fomists {*.bmp;'.dib;‘.rle;‘.g'rf;‘|VJ [ Cancel ]

Annotation

Redline E | S
- [:E Design Services

m

You can drag and drop the

image where you need it. By right e
clicking on the image, you can
also change its scale, rename it, ]
hide it, or delete it.
[ I S Advanced Selector...
Design ! Lige 2000801
Rename |5~|Er
Delete 1
e Scale... I B
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In this case, I’ve elected to E | S

change the scale of the image to get a Design Services
better fit in the title block. The results - -,
are shown below. | & Scale E I
acale: (1.0 ! 20
ok ][ cancel | @]
CIS
Design Services %
SIZE | FSCM NO. DWG NO.
— D 82000601
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The next

= thing we need to do is insert a Bill of Material.
Click on the [Tnsert Bill of vateriale|  Insert Bill of Materials’ icon.
@ Bill of Materials X

%) New Eill of Materials
Choose Template

(%) Standard Template 'BOMANSIABC |+ | The “Bill of Materials’ panel
- opens. Select the appropriate
(O Custom Template % template, and then click ‘OK’.
Dlesign:

i i_C:;-"D-:u:uments and Settings/Steve Carr;-"l"-"r'_.r.i.:.!

(") Bxsting Bill of Materials

i ok__J[ Cancel | @)

i Item Mumber [ Cuantity _Psrt Number :PITNEITE [ Rewszion _C::ﬂ'rr'em
1 i 82000432 |82000342

DR AN DATE E | 5

SCARR 070205 T

CHECHED

The Bill of Material will appear. Move it to the desired position and click once to place it.
Save your file.
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Add an item callout to the drawing by clicking on the ‘Callout’ icon —
] ®

2

Click on the Saddle Base in any view and place

the call out where desired. Click to place it.

Item callouts automatically follow the items @
called out in the Bill of Material.

Although not required for detailing the Saddle Base, we’ll insert a few of the other types
of views available to us.

The first one we’ll Folded out
create is an *Auxiliary’ : Auxillary view
view. To generate an
auxiliary view you’ll need a
straight-line entity that will
act as the plane about which
the view will be folded.
This can be a model feature
or as shown here a line
drawn in 2D. Click the
‘Auxiliary’ view
icon, and then click
the line. Position the o

view and click to R T

place it.

Line

“~

G B—=

Successive auxiliary views can be created starting with the primary auxiliary view and
folding the views out as required.
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The next view we’ll create is a “‘Section View’. This view also requires one or a series of
straight-line entities to define the cutting plane and direction. In this case, I’ve drawn a multi-
section line to describe the cutting plane(s).

T8
TYP.
2PLC'S
r/- [ |.I ! | [ |I _\.
L | ]
! Section line
1.688
T i &
3373 T N ZmR28t
_ ikl o
Bl | [ S
i |
& 500
~ | W
Click the “Section View’ icon. il Then, select the section line.
() | ghs |

Section view arrows will appear.

e
TYP.
2ZPLCS

1688

3T T YR28T

e
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Click on the line and position the view. Click to place it.

iz

104-20UNC = 625

Bapibon &8

=

3373 _j/ SEEENEEEI EEEEEEEENE \1'\_“““\_2:&.2313'5&'}
R e T

i i
NS M !:|:4_/ e

To change the direction of the section view, right click on the section arrow and select
‘Reverse Section View’.

T3
TYP.
Z2PLC'S
/’ I|.I |
A L|"| |
¥ Edit

Advanced Selector...

Reverse Section Yiew
3.375 [:S —

Delete

Set Layer
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The view direction has been reversed. Position it and click to place it.

Ve

718 i
TYP.
?PLCS

%
LAE?J’IZ?& NC ¥ 623

1588
@ 1

3500
x R231

s

|

: .10 - B
| i
i

|i1 | 2t

The next view type we’ll create is a ‘Detail View’. Before creating a detail view, we need
to create a circle that will delineate the center and limits of the view. After creating the view

et element, click on the ‘Detalil P
Detail View View’ icon, and then click the _|_ o
figure (circle) circle. Position the view as s 1
desired, and click to place it. [ =)
Detail ".-'iewi
=B )
- Sl

Dafall X
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As with the other views, right clicking on the detail view will allow you to change many
of its properties, including the view scale if desired.

The last view type we’ll create is the ‘Partial View’. As in the case of the ‘Detail View’, a
boundary must be defined before the view can de created. A duplicate ‘top’ view has been create
for this example. Click the view to make it active and then sketch a boundary rectangle around
the area of interest.

T

—) (

| Lt
View boundary ] T 258
rectangle T Il1'J i
hj) @
S |




Click the “Partial View’ icon, and then click the rectangle.

1
|

Partial View

The “Partial View’ is created. You can edit the boundries of the
view if you need to by right clicking on the view, and selecting
‘Edit’. The “Partial View Annotation’ panel will open. Make the
S desired changes and click ‘OK’.

I8 i
ha | & Partial View Annotation

Madify the boundany for the partial view and press
QK to accept the change.

o

Lok |

Although we haven’t exhausted the functionalities of the Alibre detailing application, this
completes the drawing section of the Any Angle Vise Tool. For practice detail some or all of the
other parts that make up the vise, using the original drawings as a guide and adding any other
features you think necessary to complete them.

The next section deals with ‘Assembly’ practices. After completing the assembly of the

vise tool, you’ll have a chance to create an assembly drawing, complete with an exploded view
and BOM.
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Chapter 11 —-Using Alibre with Microsoft Excel to Drive Designs

In chapter 2 it was stated that it was possible to use Alibre Design in conjunction with Microsoft
Excel@ to drive design parameters within a model database. This section of the training manual

will illustrate how this very powerful connection can be used to make your work easier and more
efficient. Create the sketch below and file it under a logical name. There’s no need to extrude it

at

the present time. Now open Microsoft Excel. Alibre Design comes with an Excel extension that
you may need to install before you can take advantage of this application. To check to see if the

Add-On is already installed, click the ‘“Tools’ tab on the top menu bar in Excel and scroll down
and select ‘Add-Ins’.

‘ Microsoft Excel - Book1
File Edit WView Insert Format m Data Window Help
NEHas SRY & 6|Y seing. 7 B 5.8
& snaght 1= Window < Add-Ins...

LZ25 - i Customize...
| =& | B | & | Options... T G

M

m!_n

|| = |

Jerteeid
|to oo | =




The ‘Add-Ins’ panel will open. If the Alibre Add-In isn’t present it will be necessary to load it.

Microsoft Excel - Book1
File Edit View Insert Format Tools Data Window Help

DeEgssE ERY sBERE-C 9-o- @& =-2% B4

- & snaght |21 window ol
L28 - b .
miE B [ C |Add-Ins 230
2 Add-Ins available:
3 v Analysis TooPak R I oK I
4 Analysis ToolPak - VBA
5 % i ¥ Conditional Sum Wizard Cancel
‘ [ Euro Currency Tools
[ Internet Assistant VBA |
il ™ Lookup Wizard oot
g W solver Add-in S
9 u |
10
11
12
13
14
15 |
::E ~Analysis ToolPak
= Provides functions and interfaces for finandal and
18 scentific data analysis
19
20
21
22
23

w3
i



Click on the ‘Browse’ button and locate the Alibre Design Add-In.xIs file in your Alibre Design
program folder. Click on it and then click OK.

Windowe i
- i . ——1
B [ € |Add-Ins Bl X |

Add-Ins available:
v Analysis ToolPak | a oK |
™ analysis ToolPak - VBA ‘J 1

v Conditional Sum Wizard Cancel | &t e

[ Euro Currency Tools |

[ Internet Assistant VBA 4+ Browse Button
™ Lookup Wizard = _ _ _
= ;

IV Solver Add-n AR I .

1

e | | TR

Look in: I@ Alibre Design d fa - & X O ~ Tools =
(i Mame - Size| Type
%3 £ html File Folder
History L2 Program File Folder
13alibre Design Add-In.xla 177 KB Microsoft Ex
& \
My Documents
R:_jl
Desktop
| % I
Favorites

m . 111 |

File namne: I

0

|:E

Cancel

L] L

Files of type: I.ﬁ.dd—Ins (=.ada; =)

|5




The Alibre Design Add-In should now appear in the *‘Add-Ins’ Panel. Click OK to add it to the
Tools menu, and close the panel.

Add-Ins Bx|

Add-Inzs available:

v Alibre Design Add-In | ___J oK |
Iv Analysis ToolPak L}&

[ Analysis ToolPak - vBA
v Conditional Sum Wizard
[ Euro Currency Tools

[ Internet Assistant VBA
I Lookup Wizard :
v Solver Add-in i

-

Cancel

Browse

il

Drives design parameters within Alibre Design
through spreadsheet cell values

Alibre Design Add-In

In the Alibre Design window, click on the Tools tab and select ‘Equation Editor’.

‘Tools Team Design Window Help

Selection Filters *
f} Layers... Ctri+L &
y  Equation Editor... Ctrl+E

Measurement Tool... Ctrl+M
Physical Properties...
Check Part... Ctrl+5Shift+H

Add-ons r
Add-on Manager...

Options... Ctri+Shift+0




& Equation Editor

| Al parameters [vl

Parameters: 9

Mame | Equation

o7 %

D2
D&
b1
D2
D3

D&
Type: Digtance

Chwner: Sketch<1= : Dimension
Comment:

The ‘Equation Editor’ panel will open. You only need this panel open in order to insure the
information you’ll enter in the Excel spread sheet matches what’s found in the model database.



Open a new Excel spread sheet and enter the information from the Equation Editor panel as
shown below. In this example, two alternate Shim Plate dimension lists have been created.
These will be used to generate alternate plate models later in the exercise.

_..__-
@ Equation Editor X
|Pu.|||:ua|ameters [\ﬂ | H Search ]
Parameters : 3 'E
Mame |Equatiur1 Result '2| !
e i
D7 1 L | —
D8 500" ——
o1 4,.000"
-E:purt.
02 2.000" | |
2..,] = | 4 nnn ||[ } ]_
[ Microsoft Excel - Book1 D )| XX
File Edit View Insert Format Tools Data Window Help
-8 X
LeEeE & B «o- @& =-2) w00 ~0B 7 4A-7
& Snaglt |2 Window il
012 - fe
(00 . O i C L D | Tl
1 |Dimension Shim Plate 1 |Shim Plate 2 Shim Plate 3 .
2 M 4.000 5.000 6.000
o2 _ 2.000 3.000 4.000
4 D3 1.000 1.250 1.500
5 |D4 1.000 1.250 1.500
__E-__|D5 1.000 1.500 2.000
7 |D6 1.000 1.500 2.000
8 |D7 _ 0.500 0.750| 1.000 |
9 |D8 0.500 0.750 1.000
10 D9 0.125 0.250 0.375|
11 k
12 .
13 i
W 4> w)\Sheet1/sheet2 [sheets / [«] | 31
Ready MWLM o




Save the Excel spread sheet file under a logical name in the same place you filed the part sketch
you created.

i FEeEs AR e 2 P T - =)
[ Microsoft Excel - Book1 B [=] X
: @ Eile | Edit View Insert Format Tools Data Window Help
[0 New... Ctri+n |- & X
E E
- U Open... crvo  FAATT
@ Close
H save i s | ;
> Save As... T
2 Fage Setup... I]EI
3 Eq Frint Preview []EI
Al s o up P
5 Print... Ctrl+P QU
(3] 1 Alibre Training Manual\Alibre-Exce...\Demo Part 1.xls a0
; 2 Aibre Training\Widgetl.xls gg
q 3 Aibre Training\Widgetl-1.xls hol =
10 4 Alibre Training Manual\Alibr...\Excel Demo Part 1.xls Ve
11 W
W
12 | | l 1
13 . . . -
W« » W] Sheetl Sheetz / Sheets / | 4| | L“_‘
- : I1 Ready - NUM v -
Save As el X
Save in: |ﬁﬁ Alibre-Excel Training Parts and 5;' = 8 X O ~ Tools =
X
History
:JGL:@“‘j
My Documents
7
Desktop
Fawvorites
7
MMy Network
Fl
Aces File name: |Em:e| Demo Part 1}xds | Save I
Save as fype: IMiD’DSDﬂ: Exl:L%Wnrkbnuk {*.uls) LI Cancel !




Now you’ll need to tie the part and spread sheet together. Click on the “Tools’ tab in the Excel
panel, scroll down and over to select the Alibre Design Add-In Control Parameters command.
The “Control Parameters’ panel will open.

Tools | Data Window Help A [:] = (il H/
(| % Spelling... F7 - 2] 2| @l 45 100% v [7)  Window Help - & X
" Add-Ins... 00% -3 2 A.>»

Customize...
1 Options... 6 | d [ vV [ J
Alibre Design Add-in » Control Parameters... |, | D E o
u " — n Plate 3 e
6.000
4.000
1.500
— I e 1,500
6 D5 1.000 1.500 2.000
7 D6 1.000 1.500 2.000
8 |D7 0.500 0.750 1.000
9 D8 0.500 0.750 1.000
10 D9 0.125 0.250 0.375
11 8 : 7|
12 | Control Parameters ﬁ
13| | — Design — R
14
15 Excel Demo Part
16 | |
oo ] Active Sessiuns...l Repository... | File System... i
4 ]]—
- Parameters
Mame 1 Cell 1 Current Value 1 Mew Value [ |
D3 1,270000 cm
D9 = 0.317500 cm == {1
D1 " — 10,160000cm - |'55|
D2 L = 5,080000 cm = =
D3 2.540000 cm

Name Cell Reference Type Units Modify

;” e ;J = j Reset

Close |

Note that the dimensions in the Parameters panel are all in centimeters. This is the default setting
in Alibre. Since our part was created in inches it will be necessary to modify the dimensions to
reflect this. Click on dimension D1 in the Parameters panel. It will highlight.



"Eun'tro{ Parameters E

— Design

Excel Dema Part

Active Sessions... I Repository... | File System...

Next, click in the “Cell
— Parameters : Reference’ text block to

Mame I Cell I Current Value I Mew Value ! ] activate it, then click
D3 — 1.270000 an — = the 4.000 dimension in
D3 — 0.317500 cm — H the Excel spread sheet.
D1 --- 10, 160000 cm --- | =
D2 = 5.080000 crm = TR
D3 -— 2.540000 cm -— ivl
A AN —e. —_
4 ] 11l | BJ
Cell Reference Type Unitz Maodify T D
.__" Mistance ﬂl cm j """" =
Reset a Window Help
= @ »
D =
__1_'Dimensinr1 Shim Plate 1 __ Shim Plate 2 Shim Plate 3 —
2 D1 L oh 000! 5.000 6.000
3 |D2 . 2.000 3.000 4.000
4 |D3 . 1.000 1.250 1.500
5 D4 1.000 1.250 1.500
6 D5 1.000 1.500 2.000
7 |D6 . 1.000 1500 2.000
8 |D7 _ 0.500 0.750 1.000
9 D8 0.500 0.750 1.000
10 D9 0.125 0.250 0.375
1] @ - B3
12 | Control Parameters ﬁ
;1'3 | — Design —
14
j1,'::._| | Excel Demo Part |
16|
-_1_?—'— Active Sessions. .. Repository... | File System... | vl
The Excel ‘Cell’ Mo —l 1
information will appear Paint 7
R — Parameters
In the Ce” REference Mame I Cell I Current Yalue I Mew Value |A|
text block. D8 = 1.270000 cm = '
09 -— 0.317500 cm == al
D1 — 10, 160000 crn — |E|
D2 === 5.080000 cm = =
D3 = 2.540000 cm =
Name Cell Reference Type Units Modify J
] D1 | Sheet1l£a22] ;_|I Distance l" m LI — |

Close I




Click the arrow on the right side of the “Units’ text box and select inches.

Control Parameters ﬁ
— Design
Excel Demo Part
Active Sessions... | Repository... | File System. ..
— Parameters
Mame | Cell | Current Yalue | Mew Value IA]
D8 - 1.270000 cm - i
D9 e 0.317500 cm e E
D1 = 10, 160000 cm = T
D2 — 5080000 cm — TR
D3 - 2,540000 cm -~ ™
I_"\.II W CAMATTN —ee I._
£ | 2]
Marme Cell Reference Type Units Madify
I
| D1 | Sheet1$B%2 _J| _J| HQ-ﬂ —
&ppl | Clozse |
Then click the ‘Modify’ button.
F— — — — =
Control Parameters ﬁ
— Design
Excel Demo Part
Active Sessions... l Repositary... | File System...
— Parameters
Mame | Cell | Current Value | Mew Value |AJ
D& - 1270000 cm — i
D9 — 0,317500 cm —
D1 S 10, 150000 cm S
D2 — 5.020000 cm — i |
D3 — 2.540000 cm = I |
~aA T CANTIT e
<] | @&
Mame Cell Reference Type L.Inlts Mde\QgJ
| o1 | sheetusssa _|| Distance ~ff @
mselemed parameter

Arr I Clnea I



Control Parameters

— Design

The D1 dimension

Excel Demo Part

has been modified.

¢

e

Active Sessions, .. Repository... | File System...
— Parameters
Mame I Cell I Current Yalue I Mew Value [A ]
Ds —_ 1. 270000 crn —_
D9 -— 0,317500 cm
ﬁ“- i S 4,- ...... ! j‘-..
D2 = 5,080000 cm %
D3 —_ 2.540000 cr
A T_EANANN e

Mame Cell Reference Type Uniits Modify
| o1 | Sheet1!$B62 ;J| Distance j| n v =
Apply | Close |

Control Parameters

— Design
Excel Demo Part
Active Sessions. .. | Repository... | File System...
Continue to do this with the rest of the
dlmenalons, rl]Jntll they look like the i ey
Ones shown nere. Mame I Cell I Current Value I Mew Value [A]
Do Sheetl SB57 1, 000000 in — 3
D7 Sheetl 653 0, 500000 in -_— =
Da Sheetl S659 0, 500000 in =
Da Sheetl SE510 0, 125000 in —
D1 Sheetl SB&2 4,000000 in — |1]
ma, Chrodd FDET AT Ta T T Ty R
<) | @)
Mame Cell Reference Type Units Add
| | I ;JI Digtance jl in j S

spply |

Close |




& |

B Microsoft Excel - Excel Demo Part i.:}:-i‘,D |l X
File Edit View Insert Format Tools Data Window Help =k
DEESR & Bk o- @& =-8| | -3 2:A-2
& Snaglt |1=' Window i
b Fx
A I B | & ! D =
1 |Dimension Shim Plate 1 | Shim Plate 2 Shim Plate 3 ]
2 M 4.000 5.000 6.000
3 |D2 _ 2.000 3.000 4.000
4 |D3 _ 1.000] 1.250| 1.500
5 D4 | 1.000 1.250 1.600
6 D5 | 1.000 1.500 2.000
7 |D6 _ 1.000 1.500 2.000
8 |D7 | 0.500 0.750 1.000
.4 D8 0.500 0.750 1.000
10 D9 0125 0.250 0.375
11 - )
12 | Control Parameters ﬁ
13| | Design _—
14
_1_5! Excel Demo Part
16 | :
471 Active Sessjuns...l Repository... | File System... |
M 4 N |r_
o
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To see how Excel can drive design dimensions in Alibre, click the D1 dimension again. Click in
the ‘Cell Reference’ block to make it active.

File Edit View Insert Format Tools Data
Window Help - 7 X
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Click the 5.000 dimension cell in the Excel spreadsheet
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The 4.00 inch dimension is now 5.000 inches. Change the other dimensions per the information
in the Shim Plate 2 dimensions column and save the spreadsheet.
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Save the modified part under a logical name, (not the same one you used for Shim Plate 1). The
sketch should now look like this.

You can use this Alibre-Excel connectivity tool to drive Distance, Angle, Count and Scale
parameters in your design, eliminating a great deal of repetitious design work. You owe it to
yourself to become intimately familiar with this very powerful tool.



Chapter 12-Creating Assemblies in Alibre

Assembly Parts are such an important part of the design verification process that their value can’t
be overstated. In an assembly part, interference conditions show up that might otherwise go
undetected in a simple 2D layout.
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It much simpler to check the Physical properties of an assembled part, and with a better degree of
accuracy than any manual calculation process could deliver, and do this in a matter of minutes,
not hours or days.

€l Any Angle Vise Assembly - Alibre Design Professio... = | JE3
- | &' Physical Properties = |[§
"R ys p K
0= E Clesign summary ﬁ
T Parts : 48
G i & Faces : 1213
Edges : 2213

Vertices : 1681
|Unigue parts : 14

Volume = 4 443860528E1 in?
Mass = 1.552736685E3 Ibm

Center of Mass =[-1.147507541E-1in, 1.326246355 in, -8 078005418E-4in ]
Surface Area = 2 5550B1676E2 in®
Mass moments of inertia =
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Principal Axes and Moments of inertia =
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3.915595368E3 in*bm {-2.725100287E-2, 8.275393158E-4, 5.996282796E-1.

| Accuracy: Medium
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How you structure your assemblies will depend on how your company treats assembly data in its
overall data management process, but it more than likely will be a hierarchal structure, including
single parts, as well as sub-assemblies, purchased parts, and standard parts. Alibre is able to
incorporate data from disparate sources, and in a number of different formats. For more
information on importing data from outside sources, see XXXXXXXXXX.



To get started with the assembly of the Any Angle Tool Vise, click on the File tab and select
New>Assembly.
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The logical approach in developing an assembly part is to start with the primary “base’ part, in

this case the Saddle Base. Find the part number for the Saddle Base and click on it.

An ‘Inserting’ information panel will appear, advising you that each mouse click will add an
additional copy of the part you’re inserting. Click once on the “‘Origin’ point and then click the
‘Finish’ button on the information panel or hit the *‘Escape’ key on your keyboard to terminate

the insert process.
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After adding the base part you’ll want to anchor it in position. This is done to provide a fixed
part that the other parts of the assembly will be added to, and to preventunwanted

movement when adding constraints. Select the base part in the Design Explorer panel, right
click and select *Anchor Part’.
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Next add a copy of the ‘Compound Center
Member’ again using the *‘Origin’ point to initially
locate it. Using the *‘Move Part’ command, separate
the Compound Center member from

the Saddle Base far enough so that your ability

to select the curved surfaces of both parts in
unimpaired.

Select the two
curved surfaces in
the following
order; the Base
surface first and
then the
Compound Center
Member surface.
This established a
‘direction’ for the
constraint you’ll
apply in the next
steps.



Click on the Insert Assembly Constraint icon.

ftems to constrain:
82000342<1>:Face<77>
[22000345<1=Face<158:

%) Tangent Inside
) Mign i) Tangent Outside
) Orient
) Bngle
Label:
Tangent (7)

%D Preview

OK ][ Cancel ]_QJ

The Assembly Constraint panel will open. The parts you selected should appear in the correct
order. Select the ‘Tangent Inside’ option and then click OK.



Your assembly
part should now
look like this.

When you constructed your parts, you used the origin of the base coordinate system inside Alibre
Design, to position and constrain your sketches and parts. This can provide many benefits in
creating the assembly part in that it can reduce the number and types of constraints necessary to
build you part. An example is the two parts you just assembled. It took one constraint to connect
them because the original sketches and parts were constrained to the same original start point.
Always try to use techniques like this to simplify the assembly process whenever possible. This
is another reason that designing in part space is preferable to designing in assembly space.



Let’s add two
instances of the
Lower Plates.

To simplify the assembly process, we’ll rotate the plates into positions
that will allow us to more easily constrain them. Click on the indicated
plate then click the Precise Placement icon. Select the X axis and enter

dy
Precise Flacement

@ Precise Placement

Selected component(z) Tranzlation Entry
| i 82000346<1> DX | pon ™
DY: |.oo0*

Rotation Entry

Puis: X;’-‘-:us .
Angle Degrees: 90.000




90 degrees in the Rotation Entry boxes. Click Apply.

Use this method to rotate the plates into the correct alignment with the respective sides of the
Saddle Base. Although it is possible to constrain the plates without moving them into position, it
may take several failed attempts to align them correctly. Taking the time to initially position
them may save you wasted effort and reduce your level of frustration.

wm  When the plates are in the

' correct relative position, we
can constrain them to the
Saddle Base.

Select the edge of the hole on
—_— the backside of the Plate, and
& Assembly Constraints 4 the edge of the hole on the
front side of the Saddle Base.
Click on the Insert Assembly
Constraint icon and whem the
panel opens, select *Align’ as
the constraint and .000” as the

ftems to constrain:

82000346+ 1>:Edge<10>
82000342 1> Edge<166>

{Em offset. Click OK. Repeat this
) Oriant : process for corresponding
O Ange | 000" right hand holes.

Label:
Align ()

Now click on the rear face of the Plate and the front face of the Saddle Base. Click on the Insert
Assembly Constrain Icon.




Select ‘Mate’ as the constraint type and
enter .000” in the Offset box. Click OK.
Your part should now look like this.

ftems to constrain:
(82000346<1>Face<23>
(820003421 = Face<79>

(%) Mate

1 Mign Snge
) Orent Offset:
) Bngle 1584
Label:

[Mate (1)

Mate was selected because you want the two parts to remain in the chosen constrained condition
regardless of how other parts in the assembly move.

Repeat this process for the second plate. After you’re finished hide the two plates by right
clicking on the and selecting “Hide’. This will make inserting and constraining the two eccentrics
much easier.

Now add two
instance of the
Eccentric (PN
82000643)

Rotate the instances
into an initial
alignment with the
holes in the
Compound Center
Member.




X]

& Assembly Constraints

ltems to constrain:
EED_DEEAE-:'I >:EE;|E S
82000349« 1> Edge<100:

{*) Align
) Orient
) Angle
Label:

| Align (2)

Offzet:
000"

o

2 Assembly Constraints

ltems to constrain:

32000345<2= Face<8:
F2000349<1 =:Face<B6>

) Mate

{*) Align 3
CiOrent Offset:
) Angle lj
Label:

Align {14)

[ ] Preview

=

[ OK%_H cancel | @)

Select the circular edge of the large
eccentric cylinder and circular edge of the
hole on the Compound Center Member.
Click the Insert Assembly Constraint icon
and in the Assembly Constraint panel,

select Align, with an Offset of .000” . Your
part should now look like this.

Now select the face of the
large eccentric cylinder and
the face of the Compound
Center Member, click the
Assembly Constraint icon,
and again select “‘Align’, with
an Offset of .000”. Your part
should now look like this.




Repeat this process for the other eccentric.

Insert two instance
of the Locking
Handle and move
and rotate them
into a reasonable
position in relation
to the eccentric and
the Compound
Center Member.




In the this example either the “‘Align’ constraint or the ‘“Tangent Inside’ constraint will deliver
essentially the same results. Which one to use is a personal choice. There is often more than one
way to achieve a desired result in Alibre. To become familiar with the differences and
similarities in constraint commands, you’ll need to experiment them.

2 Assembly Constraints

ltems to constrain:
B354 <> Face<i8>
(820003452 Face<d=

(") Tangent Inside

) Align " Tangent Outside [1Preview
() Orient  Offset:;

O#nge | 000" =

Label: ' L

Align (105)

l
i

Repeat the process for the
other Handle and Eccentric.
After you’re finished, un-
hide the Lower Plates by
right clicking on them in
the Design Explorer tree
and selecting ‘Hide’ again.

o Assembly Constraints

tems to constrain:
OO0 A e TEy
:BEDDDME-:E‘;:Face ad

{*) Tangent Inside

7 .
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The next part we’ll insert
are the press pins (PN
82000351) that hold the
handle and eccentric
together. If desired, this
combination of items
handle, eccentric and
press pin, could be
created as a sub-
assembly and inserted in
our assembly part
instead of inserting
multiple instance of each
part.

Insert two copies of the press pin and using the ‘Rotate Part” command position them in rough
proximity to their final position.




Next select the outer
cylindrical face of the
press pin and the inner
cylindrical face of the
hole in the eccentric.
Click on the “Insert
Assembly Constraint’
icon, and select align.
Click OK.

(!-;E' Assembly Constraints W ‘

ltems to constrain:
0009 B Fanacds
iEEDDDE-ﬂB:E::FaCE:QE |

) Tangert Inside
i) Align ) Tangent Outside
() Orignt
) Angle
= Label:
Align (105)

ok ][ concel | B -

[ ] Preview

Next, click on the face of the press pin that will be inserted in the eccentric, then click on the
bottom face of the hole in the eccentric.




Click on the “Insert Assembly Constraint’ icon and select ‘Mate’ with an .000” Offset. Click OK.
Your part should look like this. Repeat the process for the other handle.

@ Assembly Constraints

ltems to constrain:

182000351<5>Face<5:
EEEE'DD?:AE:L‘?g:Face:E;
|

gﬁdig: i R [ Preview
CiOrient Offset:
Omde 1 o]

Label:
Mate (23)

There are two other handle, eccentric, and press pin, combinations in our assembly and the same
procedure used here will apply to these also. In looking at the total assembly, you can see that
there are duplicate features that could be treated as sub-assemblies (the handle, eccentric, press
pin is one) thus making the creation of the final assembly somewhat more efficient. Whether you
use this approach or not depends what your documentation process requires or how you want to
break your assembly down. In this chapter, I’ve approached this from the aspect that all parts of
the assembly will be documented on one drawing. This also gives you added practice in
positioning and constraining multiple copies of the same or similar parts, making you more
familiar with the
assembly process.

The next parts to
add, are the press
pins used in the
lower plate as
positioning pins and
as a stop pin for the
handle. The base
and Compound
Center Member of
the assembly have
been hidden to give
you a clearer
picture of how the
three pins are
assembled to the
plate.




Essentially, each pin is located using the rough positioning technique we’ve used for all the other
parts in the assembly, plus two alignment constraints, one using the circular edge of the pin and
the circular edge of the hole in the plate, and the other using a face of the pin, and a face of the
plate. The position of each in relation to one another determining whether the front or rear faces
of each part is used in the process.

Again, either the “‘Align’ constraint or
the “Tangent Inside’ constraint will
deliver essentially the same results.
Which one to use is a personal choice.
Repeat the process for the other pins in
the assembly.

Your assembly should now
look like this.

Anchor the Compound
Center Member before
proceeding.




Now we’ll add the
‘Upper Compound
Member’ and position it
and constrain it to the
‘Compound Center
Member’ just as we did
the “‘Compound Center
Member’ to the ‘Saddle
Base’.
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© Assembly Constraints |4

lkems to constrain:

':EE[}D_DMB:EXFECEHM :

32000349<1>:Face<155:

late ) Tangent Inside :
{¥) Align ") Tangent Outside El pavicn
) Oriert (Cffzet:
OAngle | 000" =™
Label:

:;'-'-.Iign (106)

ok__J [ Cancel | @)

Select the lower
cylindrical face
of the Upper
Compound
Member, and
the Upper
Cylindrical face
of the
Compound
Center Member.
Click the “Insert
Assembly
Constraint’ icon
and select
Align, .000”
Offset. Click
OK.



Select the front face of the ‘Upper Compound Member’ and the front face of the Center

Compound Member. Click the “Insert Assembly Constraint’ icon and select Align, .000” Offset.
Click OK.

ftems to constrain:
:_Biﬁﬁlﬂ?:ﬁﬂ s Face<10s
[32000348=2> Face<130:

) Mate

%) Mign e
() Crent  Offset:
OAnge  |.000"
Label: '

| Align I'I I}.?}

Add the Upper Plates,
Eccentrics, Handles, and
Pins using the same
techniques you used for
each part earlier in this
exercise. Your
Assembly should now
look like this.




Now add eight
copies of a .25 x
20 UNC x .625 L
Fillister Head Cap
Screws and
constrain them
using an a
combination of a
an Align and Mate
constraint as
shown.

Align a circular
edge of the screw
with the
corresponding | i . ,
circular edge of - | @ Assembly Constraints X _
the small hole in e :
the Lower and
Upper Plates.

ltems to constrain:

820003461 Edge<hd>

{*) Align ae
(30nent  Offeet;
OhAngle 000"
Label: '
Align (108)




ftems to constrain:

FILHCAP_~250-20 UNC_0~5_SIMP=7>Face<2
82000346« 1> Face<16>

(=) Mate Tangent Inside
() Mign Tangent Dutside
() 0fent  Offset:

[
Otnge o e
Label:

[ ] Preview

Mate (23)

Use a Mate
constraint
between the inner
clamping face of
the screw and the
bottom face of
the large hole in
the Lower and
Upper plates.

Add two copies of a .375 -
16UNC -2A x .562L Hex Flat
Point Set Screw and the Clamp
Plug. Use Align and Mate
constraints to assemble them in
the Upper Compound Member.



Your part should look like this.

Add the Compound Tool
Holder and constrain it using a
combination of an Align and
Mate constraint.




Add four copies of a .375-16 UNC-2A x 1.5L Socket Cup point Set
Screw. Align them using a circular edge of each screw and the circular
edge of the small inner hole in the Compound Tool Holder. Move them
into position manually using the Move Part icon.

Your assembly
should now look
like this.




The last three parts that must be added are the Protractor Scale and the two #4-40 UNC-2A x
.25L Round Head Machine screws that fasten it to the Compound Tool Holder.

Insert the Protractor Scale and align it using an Inside Tangent constraint between the inner face
of the Scale and the outer face of the Compound Tool Holder, and two Align constraints. Create
the first Align constraint between the inner faces of the hole in the Scale and the hole in the
Compound Tool Holder, and the second between the bottom surface of the Scale and the bottom
surface of the Compound Tool Holder.

The completed Any Angle Tool Vise Assembly Reference.



Now we’ll add and exploded view of our Assembly for use in creating an exploded Assembly
drawing.
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Under the Insert tab on the upper toolbar select Exploded View. Then select either Manual
Explode or Auto Explode from the Right hand tool bar.

A
;5% Using Manual Explode Mode allows you to move the individual parts
% of an assembly to any position you require.

Manual Explode Mode

E2

%,

Auto Explode Assembly

Using Auto Explode Assembly separates the part



This is what the Any Angle Tool Vise looks like after an Auto Explode. Note the ‘Explode
Trails, which show as white lines and describe the path of the ‘Explode’.




You can hide these if you’d like by selecting View, and un-checking ‘Explode View Trails’.
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Using ‘Manual Explode Mode’, you move the individual parts of the assembly by clicking on the
Manual Explode Mode icon and then selecting the part you want to move as shown below.

Select the axis arrow along which you
wish to move the part and drag the
part to the desired position with your
mouse. Note that ‘Explode View
Trails are created in this mode just as
they are in ‘Automatic’ mode.

After your done moving the parts in
either mode, simply save the file and
then click on the ‘Exploded View’
header in the Design Explorer panel
and select ‘Exit Exploded View’.
This collapses your assembly to its
original state.
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Creating an Exploded
view in a drawing
simply requires you to
select the view during
the drawing view
creation phase.

This is an example of an
Exploded view in a
drawing.

You can detail an
Exploded View in the
same manner as any
other view i.n your
drawing.
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