ThinkDesign Mating

ThinkDesign enables you to mate objects in an absolutely natural and smart way, based on the selection of enti-
ties from the two mating objects. The first entity belongs to the object that has to be positioned, whereas the sec-
ond one acts as a reference entity. We will see how to use mating (simple or inferred) and multiple mating con-
cepts, as we run through this task.
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1. Step 1: The first Mating

To a large extent, we will use Externally referenced components in the task. Let's begin the task by bringing in
an X-ref component in the ThinkDesign window. Before that, let's customize the ThinkDesign environment.
Since we are working on Assemblies, we will have a complete Assembly Tool Bar in the UL

Open a New Model.

* Right Click on the default tool bar and say Assembly.

v Standard
v Atiributes
Layers
v Edit
Dimension Properties
v Select

w Drafting
Curve
Surface

v Solid
Smart Object
Speech Interface
Sheet Metal

Tubing

Interactive Modeling
Rendering
thinkteam

Part Properties

Customize

A New Tool bar shows up in the graphic area.
A EHIE - HBeE

s

*  Move this tool bar on to the tool bar area.

Ok. We are now ready for the real action on Assemblies
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* Click to insert a New X-Reference Component

e Browse to the task installation folder and insert framework.e3 as an Xref

Insert X-Reference

Laak ir: |'|3' todelz _:_j & =% BB~
3 @ileverS.eS

n 2 ark

i@guide.eS @ileverﬁ.eS

T Wleverl.e3 @ilever?.eS

!@IeverZ.eS @Iever.eS

|@Iever3.83

!ﬁilever‘t.eS

File name: ]framework.eS I Visual Bo
Files of type: ]Model or Drawing [*.63,".2] _:J Cancel <Hane:

Options I Quick

Let's now bring in Component Leverl using the same sequence of steps as described above.
E% Model3

leverl
-l Framewark,

Mating Comp 01.gif

We will assemble these two components

« Start the Solid Mating Command.

+ Pick Lever 1 as the @Object to be positioned.
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—
= 58 Solid Mating @
I _—.
@ Object to Be Posttioned

Type: Coaxialty -
Alignment: Aligned -
[®- More Options

Note:

The Type appears as Coaxial .ThinkDesign automatically detects the mating constraint types which suit the en-
tity you selected and you can view them in the selection list. Depending on the type you choose, the selection of
reference entities is restricted to suitable entities only.

Let's continue.

*  Pick the Inner surface of the hole on Component framework as the @ Reference Object.

= 8 solid Mating | 3]

@ Object to Be Posttioned

(5]

Type: Coaxialty -

Alignment: Aligned
[#- More Options

Coaxial entities

«  Click [ Cancel to insert the first constraint.
¢ We are now in SIMPLE mode, so we can choose one constraint a time.

Let's now mate the faces and align Leverl to the framework.

» Start the Solid Mating Command

Pick the face of Leverl as the @ Object to be positioned.
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= 4 Solid Mating ’E]

@ Okject to Be Positioned
6 Reference Object

Type: Coincidence
Alignmert: Arti sligned -
#- Maore Options

Notice that the Type Coincident appears automatically. Keep the Alignment Anti aligned and Offset as 0.

*  Pick the face on framework as ® Reference Object.
= 48 Solid Mating [ €]
@ Object to Be Positioned
© Reference Object
Type: Coincidence
Alignment: Anti aligned -
[+ More Options

Offzet 0in

3

\ s

Click X! Cancel to insert the constraint.

You can see the constraints appear on the History tree.
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% Model1
=48 Mating 5
(B Coaxidlity [Aligned]
£F Coincidence [Anti aligned]

lever1
Framework,

Wow!!! we have done the first mating neatly.
You can move leverl about these two constraints and check it out.

We will now bring in another component Lever, to assemble it to the already added components.Only this time
we will use Inferred Mating.

Note:

You choose inferred, when you require ThinkDesign to identify more than one constraint a time. In inferred
mode, when you click on a suitable reference entity, ThinkDesign creates the corresponding constraint, then
tries to infer additional constraints, which are consistent with the shape of both objects, the one to be positioned
and the referenced one.

* Click to insert a New X-Reference Component.

*  Browse to the task installation folder and insert Lever.e3 as an Xref
« Start the Solid Mating command.

+  Pick the Lever as the @Object to be positioned.

* The Type is Coaxial and Mode Inferred
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I fF Solid Mating |
2

@ Object to Be Positioned

0 Reference Ohject

Type: Coaxislty -
Aligriment: Lligned -
[=1 More Options
O Deterred mating
O Symbolic references only

Moade: Inferred -

We can see how automatically ThinkDesign infers additional constraints ( coincident faces, see tool tip before
confirming mating)

+  Pick the inside surface of the hole on framework as®Reference Object.
= 5 solid Mating | €]
& Object to Be Posttioned
o Reference Ohbject
Type: Coaxiality
Alignment: Aligned
= More Options
O Detferred mating
O symhbolic references only

Mode: Inferred «

Click (X! Cancel to insert the constraint.
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Redefine Coincident - Antialigned constraint and Insert an Offset of 20 mm.
= B Solid Mating | 2]
& Posttioned Object
e Reference Ohbject

Type: Coincidence -
Alignmernt: Anti aligned «
=l More Options

O Deferred mating
O Symbolic references only

Mode: Inferred -

Offzet 20 mm

(X! Cancel

We will now mate components Lever and Leverl

* Pick and rotate Lever] so that its Pin is on the top side.
» Start the Solid Mating command.
+  Pick the Surface on the lever as the @ Object to be Positioned.

+ Set Type Tangent and Alignment Anti aligned
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Solid Mating |

St x

@ Object to Be Positioned
© FReference Object

Type: Tangency

Alignment: Anti aligned
(=l More Options

O Tangency chain (positioned object)

—

O Tangency chain (reference object)

O Deterred mating

O Symbolic references only

Mode: Inferred -

B Solic Mating | 3|
b
@ Object to Be Posttioned
N
© Reference Ohject
LT TR

Type: Tangency -
LU Y

Alignment: &nti aligned
RS

=l More Options
Nt
O Tangency chain (positioned object)
iRk

O Tangency chain (reference object)

NG

O Deterred mating

R A VD

O Symbolic references only
NN

Mode: Inferred -

Offzet 0 mm

Click (%I Cancel to make the placement.

e Click Leverl and rotate it and see how Lever also moves with it.
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* Uncheck the Disable OLE Drag and Drop option dialog under Clipboard/Drag and Drop tab for the settings
of Preview mode.

System Options - Clipboard/Drag&Drop

System Options l Documert Properties ] Entity Properties ]

& General Formats
Startup v Metafile v Bitmap (DDE)
i ICD”S:“'C“”“ ¥ Enhanced Metafile ¥ Text (f used)
& Inpu
B Oftput [+ Bitmap (DB} [v ThinkDesign OLE object
#--Navigation
& Dynamic Visualization Settings
- Graphics [ Disable OLE Drag & Drop
Image
#-Reference Systems Dragddrop semiconstrained entities
Library Path
#-Speech Interface /Sounds Preview mode: Ertities connected by mating
Clipboard DragiDrap Collision detection
Profile
#- Azzembly Shared Group Feedback: |None j
Drawing
#-Model Structure r
Rendering
thinkparts

oK | Cancel | Defaut |

Fine. Till now we have made our simple and inferred mating. Let's move on to the next step.
2. Step2 : Mating More Components

Let's now continue adding a few more components into this assembly.

* Click to insert a New X-Reference Component.
*  Browse to the task installation folder and insert guide.e3 as an Xref

We need to mate the guide on framework.

» Start the Solid Mating Command.
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+  Pick the guide as @Object to be positioned.
= 8 salid Mating | €]
@ Object to Be Positioned
© FReference Ohject
Type: Coincidence
=N

Alignment: &nti aligned -
I

(= More Options o lDffset 0 mm
]
O Deferred mating
[

O Symbuolic references only

Mode: Simple

* Set Type Coincident, Alignment Anti aligned and Mode Simple

+  Pick the top face of the framework as @ Reference Object to place the constraint
= 8 Salid Mating | €]
& Okject to Be Positioned
@ Reference Ohject
[
Type: Coincidence
)
Aligrment: Lrti aligned -
.
[=l More Options
[ W
O Deferred mating
L

O Symbolic references only
e,

Mode: Simple

Caincident faces

» Start the Solid Mating command.
* Pick the back face of the guide and mate to the back of the frame work

* Set Type Coincident,Alignment aligned and Mode Simple

10
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= B solid ating | ]

& Object to Be Posttioned

(5]

Type: Coincidence

Alignment: Aligned -

O Deferred mating

=l More Options

O Symbolic references only

Mode: Simple

Offset O mm

(X Cancel

» Start the Solid Mating command.

+  Pick the inside slot face of the guide as @ Object to Be Positioned.
3 5B sl Mating | €]

& Object to Be Positioned

(=)

Type: Tangency -

Alignment: &nti aligned
= More Options
O Tangency chain (postioned objecty [ Sffset 0mm

[ Tangency chain (reference objéct) |/ .'k ':?J
e e =
O Deterred mating
O Symbolic references only

* Set Type Tangent, Alignment Anti aligned and Mode Simple

Pick the surface of the Pin of Lever as ® Reference Object.

11
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8 Solid Mating | €]
@ Ohject to Be Positioned
° Reference Ohject

Type: Tangency -
Alignment: Arti aligned
(= More Options

O Tangency chain (positioned object)

O Tangency chain (reference okject)

L4 [0 Deferred mating

O Symbolic references only

Mode: Simple

Click X Cancel to place the constraints
Move Leverl and you can see that the guide also moves

Let's now insert and mate another component Lever2.

* Click to insert a New X-Reference Component
* Browse to the task installation folder and insert lever2.e3 as an Xref

o Start the Solid Mating command

+  Pick the Pin of lever2 as @ Object to be Positioned.
- B Solid ating | 3] |
© roreres ooec]

Type: Coaxialty -

Aligrimenit: Aligned' o
i

=l hore Options
O Deferred mating |

O Symbolic reféreﬁces only
e

locle: Simplé -
e

12
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* Set Type Coaxial, Alignment - Aligned, Mode - Inferred.
*  Pick the Inner hole surface on the framework as ® Reference Object

The Coincident constraint is taken automatically
= 8 soiid mating | 9€)
& Object to Be Positioned
e Reference Ohject
RN r—

Type: Coaxiality
[ — ]

Alignment: Aligned

| —

=k More Options

O Detferred mating

O Symholic references only i

+ Coincident faces

Click (%I Cancel to complete the mating.

We will bring in lever3 also and mate it to lever2.

» Use Inferred mating as before to mate it to lever2

13
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The assembly at this stage looks like as shown above.
3. Step3 : Multiple Mating

Now we have to mate lever3 and guide.But if we move one of the two levers, the other doesn't follow the move-
ment.

How can we achieve this?

ThinkDesign has what is called Multiple Mating.

Note:

This command enables you to mate different objects, whose positions are interdependent. By selecting this com-
mand, you specify that, during the history evaluation, all the constraints concerning a specific set of objects must
be solved at the same time

Let's check it out.

« Start the Multiple Mating command

* Pick components Lever2 and Lever3

» Right click to end the Multiple Mating Command.ThinkDesign will show a warning message as shown in
the Image below. Say OK.

thinkdesign |

(] Undo of multiple mating congtraints deletes constraints,
. but daezn't move objects ta the previous position

14
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% IModel1
E| % Multiple mating 19
(& Coaxiality [Aligned]
£ Coincidence [Anti aligned]
(& Coaxiality [Aligned]
i £2F Coincidence [Aligned, Offset]
- levers
[]---g leverz
-4 Mating 12
£ Coincidence [Anti aligned]
£ Coincidence [Aligned]
i Tangency [Anti aligned]
[]---9 quide
-8 Mating 9
(&P Coaxiality [Aligned]
£ Coincidence [Anti aligned, Off:
=2 Tangency [Anti aligned]
[]---9 lever
-4 Mating 5
G@ Coaxiality [Aligned]
£F Coincidence [Anti aligned]

[+ leveri
- Framework

Check out the History of this mating.

Now mate Lever3 and the guide in Inferred mode using similar steps shown before.
= 58 Solid Mating [ 3]
@ Object to Be Posttioned
© Reference Object

Type: Coaxiality
Alignment: Aligned
=) More Options
O Deferred mating
O symhbolic references only
e ;

Mode: Inferred « &

(] Cancel
Fantastic you now know how useful Multiple Mating is.

At this stage your assembly is as shown below.

15
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=it

© | ’?”// “ cl

We need Lever2 and Lever3 on the right side also.

First we will make copies of the two components.

+ Select Lever2
*  Press Ctrl and Shift Key.
* Drag and drop a copy of the component.

* Repeat the same for Lever3

Repeat previous four steps(mating lever2-framework, mating lever2-lever3, multiple mating between lever2 and
lever3 and finally mating lever3-guide) to complete the right side portion of the assembly

16
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-

H

b

This looks pretty good. Keep going.

Next in queue is component Lever4.Let's assemble it.

= 8 Solid Mating | 3]

@ Object to Be Posttioned

(5]

Type: Coincidence -
-~

Alignment: Anti aligned +

TR,

=) More Options
™

-
O Deferred mating
~

O Symhbolic references only

Mode: Simple -

Start the Solid Mating command

Click to insert a New X-Reference Component.

Browse to the task installation folder and insert lever4.e3 as an Xref

Pick the bottom face of Lever4 as @ Object to be positioned.

* Set Type Coincident, Alignment Anti aligned and Mode Simple

+  Pick the face of framework as ® Reference Object.

17
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= 48 Solid Mating | €]
& Object to Be Positioned
@ Reference Object

Type: Coincidence
e

Alignment: Anti aligned -

1 ~

=) Mare Options
—

O Deferred mating
—

O Symbolic references only

Offzet 0mm .

(X! Cancel

Start the Solid Mating command.

Pick the side face of Lever4 as @Object to be positioned.

Pick the face of framework as ® Reference Object.

Set Type Coincident, Alignment Aligned and Mode Simple
o & Solid Mating X

& Obiect to Be Positioned
i =

-
6 Reference Ohject
e

Type: Coincidence

Alignment: Aligned «
1
= More Optionz I

O Deferred mating
—

O Symbolic references only

=
Mode: Simple -

Offzet 0 mm

Click (%I Cancel to complete the mating.

4. Step4 : Continue building

We will now insert another component lever7 into this assembly.

* Click to insert a New X-Reference Component.

* Browse to the task installation folder and insert lever7.e3 as an Xref

18
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» Start the Solid Mating command.

» Set Coincident, Anti aligned and Simple mating settings and select the faces for mating as shown.
P}-\

X Cancel.

» Start the Solid Mating command.
+ Set Coincident, Aligned and Simple mating settings and select the @faces for mating as shown
* Pick top face of Lever7 and guide to mate with an offset of -40 as shown.

This offset can act as a driving dimension to move the component

- < soiie Mating | 36

@ Object to Be Positioned

@

Type: Coincidence
P

Alignment: Aligned
- 1
=) Mare Options
T~
TD Deferred mating
| T ~

O Symbolic references only [ Caincident faces
. vy

Mode: Simple -
=
r//

o Start the Solid Mating command.

Offzet -40 mm

+ Set Coincident, Aligned and Simple mating settings and select the @faces for mating as shown

* Pick one of the side faces of Lever7 and guide to mate.

19
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A solid mating [ ]
@ Object to Be Positioned
@ Reference Object

Type: Coincidence
Alignmert: Aligred -
e
= Mare Optionz
O Deferred mating

O Symholic references only
m 1

Mode: Simple -

Offzet 0 mm Coincident faces ==
[ —~

Another component to be added is lever5
Bring it in as an Xref.

To mate this with lever4, We use concentric mating.

Switch to Wireframe View for better visibility.

Start the Solid Mating command.

Pick the globe or spherical shape of Lever7.
= 48 Solid Mating [ 3]
& Object to Be Positioned
6 Reference Object

Type: Concertricity
=l More Options
O Detferred mating
- f
O Symbolic references only

Mode: Simples vl

Pick again the spherical surface of lever4 as shown below.

(X! Cancel

20
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£ solid ating | 3] /
& Object to Be Posttioned

N
© Reference Object

Type: Concentricity -

=l More Options
O Deferred mating

O Symbolic references only

* Switch back to Shaded View to check out the mating.

5. Step5 : Animate and See

Bring in Component lever6 and mate it to lever7 just as we did with lever5

21
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Let's now add Multiple Mating between these two levers.

« Start the Multiple Mating command

¢ Pick lever5 and lever6

Add another Concentricity constraint between these two components.

+ Start the Solid Mating command

+ Pick the face of lever6 as @ Object to be positioned and insert surface of lever 5 as ®Reference Object as
shown.

22
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A solid Mating | 2]

@ Object to Be Positioned

&

Type: Coaxialty -

Alignmert: Anti aligned -
[N

= More Options
L

O Deterred mating
W e
O Symbolic references only

m o =

Mode: Simple -

Click X Cancel to freeze the mating.

Our Assembly is ready now.

* Select component leverl and see how all the components move relative to it.

Let's animate this motion.

Before animation let's see the new Isolate command in version 9 .

The Isolate command enables you to view the entities involved in the selected constraint in isolation with the

other entities that make up for the assembly.

« Right click on any of the mating constraint and say Isolate.
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* e
¥ iﬁ leverz
-4 Mating 16
el % guide
58 Mating 13
Gp Coaxiality [Aligned]
£F Coincidence [Aligned,
... Tangent [Anti aligned
[+ Q lever
58 Mating 7
g Coil
£F Coing | feplate

+ % leverl | padefine
- Framnewar| Delete
%

Search

it Tiliomad i
% Hide Driving Dimensions

Search this Mame

Infa L4

a m —

When you perform the command on a mating constraint at the top level of the assembly:

* The constraints are shown with highlighted faces and arrows.

* A zoom is applied on the involved components.
- (b Coaxial - lsolate | 2€)

‘4

* And also all entities are hidden showing only those which involve the constraints.
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¥ % Multiple mating 45

.ﬁx% levers

"X\@ levers

S Mating 41

f(}% lewer?

S Mating 38

(r\% leverd

f‘% Multiple mating 35

fr}, 3 lever3

ik leverz

E‘% Multiple mating 30

(—3«7": leverd

f(} § lever?

S Mating 23

‘3\% quide

B Mating 20
C@D Coaxial [Alignec
#£=F Coincident [Alig
B~ Tangent [4nki a

+ g lewver

- 58 Mating 10

+ .,k% lewverl

T @ Framewark.

T ] ] ] . e 3

Try this useful exercise : Isolating a mating constraint.
What is Create Visual Bookmark in mating properties?

The Create Visual Bookmark command in the mating properties dialog captures a Visual Bookmark highlight-
ing the entities involved in the mating/Multiple mating. It is important to note that you can use this command at
any level of the assembly hierarchy. This visual bookmark enables you to get back to the initial view.

How to Unhide the hidden entities?

When you Activate the bookmark, the entities are hidden to the level of the Profile. In large assemblies this can
be a problem when you need to Unhide all the entities. Before activating the created bookmark, its better to cre-
ate another new bookmark with all the entities visible and keeping the Hide/Unhide and Recursive Capture op-
tions checked.

So let's create a Bookmark with all the entities visible.

* Right click on Visual Bookmark and select New Visual Bookmark.
Filter:

al Bookmark k
Import Visual Bookmar

Reload Tree

Filter Options
Options/Properties. ..

*  Check for Hide/Unhide and Recursive Capture options.

«  SayMIOK.
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&New Wizual Bookmark LXJ M L_!J

Mame all

=k Category New Category
Mame Category

Hesywords

=l Capture Settings
——
Yiewy Data
——
Rendering hode
O Layers
Hidednhide Entities
-
O wvark Plane Position
—_
+ More Options
Fit *igw
O Light Representation
O Annotstion Yiew Wode

O ActivateDeactivate Festures
O Spreadsheet Yariables
O Clipping Plane
O LeadiUnload Components
Recursive Capture
(=) Mewv Entities
“isibility Current status -
-

* Now right click on any of the mating constraints and say Properties.
g s o
@Q lever?
-2 Mating 40
leverd
- B Solid 3
E‘% Multiple mating 36
leverz
g lever3

L3 2 "
% Multiple mating 29

H
H
H
H
= levers
H - leverz
H
H
H
H

e

- Mating 16

Q guide

-5 Mating 13

9 lewver

i Expand Al
- lewe
t- =5 fran @4 Roll Back Here

%, Hide Driving Dimensions

ot e O OO O o O OO IO O e I o O = O o B0

Rename

x Delete

Mating Propetties

Search
Search this Mame

Infa 4

¢ Hit Create Visual Bookmark icon as shown.
* Hit OK for the message.

* Close the dialog box.
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Mating Properties

Current object

Mo, of corstraints |3 Show Interferences
Degrees of freedom ] Show Movemnent
Nurber of enlities 1 Sh fitie:s
Create Visual Bookmark

The bookmark is created under a Mating folder in the VB tree and also provides information whether the book-
mark is created from a Solid mating or Multiple mating.

* Activate the new Visual Bookmark Mating.
=t d" Yisual Bookmarks
| C] Categoryl
5 al

= Mating

Recapture g

Expork
Reload Tree
Delete

Modify
Rename

Wiew Only

*  When you Activate the bookmark, all the entities that are not part of the mating/Multiple mating are hidden.

* A zoom to fit is applied on the mating entities to give you a clear view.

'S

o

Activate the very first bookmark to unhide all the entities or to get back to the initial view.
Okay, now its time for animation.

First we need to give a angular variable to lever 1. Let's redefine it.

* Right click on coaxial constraint under mating5 in history tree and say Redefine

» Expand More Options to set Axial Angle
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+  Select the highlighted line on leverl as @ Moving Object direction line.
+ Select highlighted line on framework as @Reference direction line.

* Setangle to 270

= 5 Solid Mating | 3]

& Posttioned Object

° Reference Ohject
Type: Coaxialty -

Alignment: Aligned -
Fr v

= More Options
e
O Deterred mating
o 7

O Symbolic references only
v

Mode: Simple -

v
= More condtions: Axial angle -

v o
@ Moving ohject direction Line
syt

@ Reference direction Line

Angle -90 deg

Click (%I Cancel to make the changes.

* Double click on the angle dimension and add a variable Angle as shown.

Edit Driving Dimension
E spreszion Walue

v K B | [Angk N [270 deg

1

o Start the Spreadsheet command

Spreadsheet

Type Marie [ Lnit [ Exprassion [Value[ Used[ A
1 Standard  [Angle | Drecimal | 270,00 | 270.00(0 1
s
[~ Show independent variables only [~ Show automatic measure varables
[ dezin |~ [ Deassign .'1 g

* Set the Expression to 360 and hit OK
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Congratulations!!! We are done with the ThinkDesign mating task..
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