Interference Checking +

This webtask will introduce two concepts: Interference Checking and Collision Detection. We'll learn how to
check for interferences between components in an assembly, and also how to use the visual (and audible) Colli-
sion Detection tool to aid in creating a correctly designed product. We'll also use Visual Bookmarks and other
helpful techniques to help us in repairing our design. The initial design of our motor is shown below. LET'S BE-
GIN!
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1. Step 1: First Interference Check - Two Groups

In this step we'll open the assembly in ThinkDesign, hide a subassembly and get right into checking for interfer-
ences on the displayed components. Let's go!

Open the assembly, called check interference.e3.

Laak in: | ) Interference_Check ﬂ [ EF '
|Z)Mew Folder C%head_ﬂ.nﬂ C%spark plug_0.e3
% bronze footer_0.e3 C%housing assy_0.e3 C%thick washer_0,e3
%bronze header_0.e3 C%housing_ﬂ.nﬂ C%thin washer_0.e3

3

&3 %oil ring_0.e3

% connecking rod_ C%packing washer_0.e3
%drive shaft_0.e3 c%piston housing_0.e3
%FIange_ﬂ.eS c%piston_ﬂ.eS
% head assy_0.e3 C%screw_ﬂ. [=x]

<

>
File: narme: |check_interference.93 ﬂ
Files of type: | Supporked files ["_93;"_32;"_33;*_32;"_dxf;".dwﬂ m

[ |

Right-click on the Housing_assy from the History Tree and click Hide Entities to remove it from sight.
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= % check_interference.e3
- 8 Mating (133)
Screw
5 Multiple mating (136)
Qil Ring
Piston
Bronze_header
Bronze_footer
Connecting_rod
Drive_shaft
Head_assy

e e

Expand Al
4 Roll Back Here

Open X-Reference
?é Set Current
Make Flexible

m MowveCopy
&P Mark as Work in Progress

% Replace

Derive and Replace

% Unlink
@ Unload
% Reload

Light Representations 4

Insert 4

;‘( Delete

Rename
Zoom Entities
[ Hide Entities

Search
Search this Name

Info 4

" Modify Quantity Property
Modify Item Position Property

Now let's use the new Tools >Info?Check Interferencescommand in ThinkDesign to check for interferences
between the components in this assembly.
+  Click Tools®Info®Check Interferences, and notice what we're prompted for in the Selection List.

+ Click on @ Components/Solids (Group 1) and select the Head_assy from the Selection List. (This can also
be selected with a window select.)

+  Now let's choose items for Group 2. Click on @ Components/Solids (Group 2) and select all of the compo-
nents under the Head assy with a window select in the Graphics Area.

* In the Selection List, make sure this mode is set:Check mode: Among groups (see image below).
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(= g Check Interferences LX]
@ Components/Solids (Group 1)
ComponentsSolids (Group 3)
Check mode: Among groups -

& Mare Options

* Click calculator button in the Selection List to start the interference checking. Notice the result shown be-
low:

thinkdesign

! E Ma interference found

There is no interference between the two groups we just selected.

* Now, change the mode in the Selection List to:Check mode: Inside groups. This will check within each of
the selection groups for any interference.

*  Click calculator button again to start the checking. Notice the results below:
= % check_interference.e3 = S Check Interferences [K__]

- )
* 5 Mating 139 @ ComponentssSolids (Group 1)

+ @@ Sn.:rew . @
] Dimension
- B Multiple mating 136 Components/Salids (Group 3)

+-=30 Cil Ring Check mode: Inside groups
+ Piston = Results
+] Bronze_header .
& More Options
+ EBronze_footer . ,______E .
- Connecting_rod "y”r/'_—-;-f/"'/ §
+ Drive_shaft ’;‘:'-I |

L2 Head_assy

+ @@ Higgami 3 3
Interference Resulis E'E'

By Interferences By Entities ]

¥ lﬂ Connecting_rod {Group
+ h? Bronze_fooker {Group |

An interference was found in Group 2 between the Bronze footer and the Connecting_rod. The Interference Re-
sults form displays the interference information, and the corresponding components are highlighted on the as-
sembly.
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[X] Cancel out of the Check Interferences command.

2. Step 2: Second Interference Check - One Group

In this step we'll look at using the Select Filter to help in the selection of components into one group for inter-
ference checking. Then we'll actually create a new solid from this interference volume.

+  Start the Tools®Info™Check Interferencescommand.

+ Before selecting anything, right-click to the Select Filter and turn ON the ¥ Component box, then close the
Selection Filter form by clicking the X in the upper right corner.

Selection Filter,

Eritity type Ihzide
r r
- L
™ L
-
r r
-
™ Attributes
-
-
r Calar:
-
r Lire:
-
-
-
-
-
-
=
Jv Solid
-
-
-
v Component
-

All

v Component

= —

-

-

Reset

RIX

Kl

Kl

results.

Now, for @ Components/Solids (Group 1) select the Spark plug component from the Graphics Area.
Also select the Head component. Remember these components are all in @ Components/Solids (Group 1).

Click calculator button to check for interferences between these two components. See the image below for
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= F check_interference. |=- L@ Check Interferences | 3¢

& g Making 133 & @

A @% Screw .
: R rt=iSolids (G 2
¥ % Multiple mating & componsntz/solds, (Rroue )
.23 il Ring = Resutts

= Piskan B More Options

Bronze_header
EBronze_footer
Connecking_rod
Drrive_shaft
|-l Head_assy

* E‘% Multiple mat

+ Head {Group 1)
+ kg9 Spark_plug (Group 1)

An interference does exist between these two components. Could you see this from a simple visual inspection?

*  Click the Create Interference Solid(s) button from the Interference Results form.

=i Interferencel
lf Spark_plug {iEroup 1)
lg9 Head {Group 1)

W Interferences between threads

Dizplay Highlight -

Create Interference Solidis)

* Switch to Interferences mode and select Interference solid & fit as Display: try to rotate model, here you can
see static solid made by interference

* Notice the new solid in the History Tree
= Cﬁ check_interference.e3
= ‘ Head:Spark_plug
@ 9thhic solid 143

(X] Cancel to get out of the Check Interferences command.

Use the Hide Entities command to display just the Interference Solid.



http://thinkcare.think3.com/thinkcare/help2006/english/view/FWfile/T_FW_vw_13.htm
http://thinkcare.think3.com/thinkcare/help2006/english/view/FWfile/T_FW_vw_13.htm

Interference Checking +

= % check_interference, &3
= ‘ Head-Spark_plug
@ static solid 143
B Mating 139
@Q Screw

B Multiple mating 136

k= Gil Ring

b= Piston

'T}’ EBronze_header
fp\_ = EBronze_footer
@'* Connecting_rod
ﬁ} Drive_shaft
'T}’ Head_assy
fﬁkﬁ Housing_assy

o o e O O 3w R |

3. Step 3: Third Interference Check - Group Combination
and Other Cool Stuff :-)

We'll continue checking for interferences in our assembly, using some selection techniques to create new
groups, and also use some tools in the Interference Results form to help us in finding and visualizing the inter-
ferences.

Use the Hide Entities command to hide the interference solid created in the last step. Then use Unhide Entities
to display everything else but the Housing assy. We'll use the new Tools¥Info¥Check com-
Interferencesmand again to examine the assembly.

+  Click the Tools ¥ Info?Check Interferencescommand.

+ Right-click on @ Components/Solids (Group 1) in the Selection List to Reset it if necessary.

+ Before selecting anything, right-click on the Select Filter and turn ON the ¥ Component box. Close the
form with the X button.

+  For @ Components/Solids (Group 1), select the Spark_plug component.
+  Also for @ Components/Solids (Group 1), select the Head component.

+ Click on @ Components/Solids (Group 2) in the Selection List, and select _everything on the screen with
window drag-n-select. (Select everything!!)

*  Make sure Check mode: Inside groups is set in the Selection List.

* Click calculator button to start the interference checking. See results below:
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= L Check Interferences .x\,I
& @ ComponentsfSolids (Group 11
ComponentsfSolids (Group 3)

Check mode: Inside groups -

Interference Results E]

By Interferences ] By Entities]

=1 of Allinterferences
+ o Interferencel
[+ g Interference2

= Results

(& hore Options

Two interferences were found - one in Group 1 and one in Group 2. They are both highlighted on the assembly.

« Display the interference results using the "By Interferences" tab in the form. Notice two interferences that
were detected.

«  With M All interferences selected, click the Create Visual Bookmark(s) button from the Interference Re-
sults form. Then click OK at the Visual Bookmark creation form. (We'll look at these next.) Two new Visual
Bookmarks were just created!!

Interference Results E| E|

+ o Interferencel
+ o Interference2

[V Interferences between threads

Dizplay Highlight hat
& ol ¢

* Move to Interferencel and select Highlight & fit as Display: try to rotate and take a look about highlighted
interference. Same switching to Interference2

¢ Click the Save Interference Results button from the Interference Results form and save these results as a .txt
file. These results can be used later for reports, design reviews, etc.
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Save Interference Results

Sawe in: | 2 files j =
File name: |interference|
Save as type: ]Text files [*.tt) Li

X Cancel out of the Check Interferences command.

Examining the Visual Bookmarks of the Interferences. Click the Visual Bookmarks tab and let's examine the
Visual Bookmarks you've just created. Activate each Visual Bookmark to display the corresponding interference

and the components involved in the interference.
Filter:
| =l
= L:L Yisual Bookmarks
= |":| Inkerferences
7 Origingl Yiew
77 Interferencel

7 Interferencez

Activate the Original View Visual Bookmark to display the assembly again, and click on the Model Structure
tab.

4. Step 4: Modifications and Re-checking

We need to fix the interference the Bronze footer and the Connecting rod that we just saw in the Visual Book-
marks. In this step we'll modify a part within the context of the assembly in which it resides, update the part and
then the assembly, and do another interference check to see if our modifications helped. Let's continue...

* Use the Set Current Component command -- right click the Connecting rod in the History Tree and click
Set Current. We need to modify it.

* Use Unhide Entities to display Profile 16 located below Through Slot 19 in the Connecting rod 's History
Tree (see image below).

+  Double-click the radius dimension and change it from 3.7 to 3.8, then LEll Rebuild the Connecting_ rod.
« Use Hide Entities to hide Profile 16 when the rebuild of the part is complete.

+  Make the assembly current again by double-clicking in the background, and then LBl Rebuild it.
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= k@ Connecting_rod
-6 Solid 3
- [# Fillet 39
[ Fillet 38
- [# Fillet 36
.- Fillet 30
- [# Fillet 29
[ Fillet 28
- ] Linear slot 27
o ] Linear Slot 23
] m Through Slot 19
: <<?> Profile 16

T~

i3] fﬂ Linear Prg Value
.89 Linearsw ¥ X B | [38mm

[+ Drive_shaft
- Head_assy

+ E&@ Housing_assy

Now let's check the interferences again...

+  Click the Tools®Info>Check Interferencescommand.
+  For @ Components/Solids (Group 1) select everything in the assembly except the Head_assy.

¢ Click calculator button, and check the results...

thinkdesign

! E Mo interference found

The interference is fixed! :-)
5. Step 5: Fourth Interference Check - Threads

This next step will demonstrate how the Check Interferences command can be selective about which compo-
nents it reports interference. Calculating interferences on components with threads is a perfect example of when
we would not want an interference to be detected.

* Use the Hide Entities command to hide the entire assembly, then use Unhide Entities to display the Screw
component and the Housing_assy.

+  Click the Tools¥Info?Check Interferencescommand.

+  Select the Screw for @ Components/Solids (Group 1).

+ Select the Housing_assy for @ Components/Solids (Group 2).

* In the Selection List, make sure this mode is set:Check mode: Among groups.

* Click calculator button to calculate the interference results (see image below).
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(= Q Check Interferences LX]
@ ComponentzfSolids (Group 1)
@ ComponentzfSolids (Group 2)
@ ComponentsfSolics (Group 3)
Check mode: Among groups -

= Resufts

B Mare Options Interference Results |E||z|

By Interferences | By Entities |

E‘Q

[+l Interferencel

¥ Interferences between threads

Digplay I Highlight & fit h l
& 7

As expected, an interference is found between the two selected components.

+ Click OFF the ¥ Interferences between threads box in the Interference Results form, and notice the new re-
sults (see image below).

Interference Results |1

By Interferences | By Entities I
------ o Al interferences

I~ Interferences between threads

Dizplay IHighIight & fit 'l
w7

No interferences are found between the Screw's threads and the Housing component when the ¥ Interferences
between threads box is checked OFF.

X Cancel out of the Check Interferences command.

To prepare for the final step, use Hide Entities and Unhide Entities to display everything but the Screw com-
ponent, the Housing_assy and the Interference Solid.

6. Step 6: Using Collision Detection

10
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Another new functionality in ThinkDesign is Collision Detection. We'll use this capability in this step to give us
visual feedback during the animation of the assembly. This visual feedback will then be used to modify some
components in the assembly and update and finish the design.

The command for Collision Detection can be found in the Tools®Options/Propertiesform ... in the Clipboard/
Drag & Drop tab. The "Collision detection mode" can be set to Highlight colliding faces or Stop on collision.

System Options - Clipboard/Drag&Drop

System Options l Documert Propetties | Entity Properties |
& General Formats
Startup v Metafile v Bitmap (DDE)
i ICD”Sttr”cm“ ¥ Enhanced Metafile ¥ Text (f used)
&-Inpu
& Output [ Bitmap (DIB) v ThinkDesign OLE object
#--Navigation
& Dynamic Visualization Settings
- Graphics [~ Disable OLE Drag & Drop
Image
#-Reference Systems Dragédrop semiconstrained ertities
Library Path
#-Speech Interface /Sounds Preview mode: Entities connected by mating
Clipboard/Drag8Drop Collision detection
Profile
#- AzzemblyShared Group Feedback: |None j
Drawing
#-Model Structure Highlight colliding faces
Rendering Stop on collision k
thinkparts
oK | ol |  Defaut |

+  Go to Tools®Options/Properties... Clipboard/Drag & Drop and set Collision detection to Highlight collid-
ing faces. Click OK when finished.

* Click and drag the Drive shaft component so that the assembly animates. (This may take some trial and er-
ror -- be patient and select the Drive shaft in the correct area!)

* Notice the interference -- by the orange highlighting faces -- between the Piston and the Head assy (see im-
age below).

Using "Stop at collision" option.

11
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Use Tools¥Options/Properties... Clipboard/Drag & Drop and set Collision detection to Stop on collision.
Now when the assembly is animated, it will stop at all collisions and an audible noise - not unlike the one heard
when using the Solid Mating command - will be heard.

We need to change the length of the Connecting_rod to fix the interference.

* Use the Set Current Component command and Set Current the Connecting_rod.

+  Click on Tools¥Spreadsheetto expose some dimensions of the Connecting_rod. Change the length (L) of
the Connecting rod from 45 to 38 mm (see image below).

Spreadsheet
Type Marne Lt [ Exprassion [Value[ Used[ 2
Standard L | Millimeters 538 I 45.000(0 1

7
2

+  Click Update and OK from the Spreadsheet form and LBl Rebuild the Connecting_rod if necessary.
+  Make the assembly current by double-clicking in the background, and Bl Rebuild it.

The interference between the Piston and the Head assy is fixed, but now we have a new problem! When the
Drive shaft component is clicked-and-dragged so that the Piston is at its lowest point, notice the collision be-
tween it and the Drive shaft -- see image below, which is displayed using the Highlight colliding faces option.

Let's fix this:

12
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* Use the Set Current Component command -- right click the Piston in the History Tree and click Set Cur-
rent.

* Use Unhide Entities to display Profile 53 under Through Slot 65 in the Piston's history tree.

« Create a Linear Slot on the Piston using Profile 53, in BOTH DIRECTIONS, using = Extension Thru all.

See image below.

=5 check interference.ed | @ ] Linear st (3] W) (1D
+$‘ Head-5park_plu
+ < Mating 139
[ fﬁk% Screw
- Multiple mating 136
= g il Ring - More Options

=)+ Extension Thruall -+

Piston

I <§> Profile 53

@@ Solid 4
Bronze_header
Bronze_footer
Connecting_rod
Drive_shaft

Head_assy

: 5’4\@ Housing_assy

e 3 B e Y e

«  Click LI Rebuild to update the Piston.
+  Make the assembly current by double-clicking in the background, and (Bl Rebuild it.
Now when the assembly is animated by clicking-and-dragging the Drive shaft, all components are free to move

with no interference! The final image is shown below:

b F |0 & - | S —— o - — e - - [ EB

-
5 -

sy L]

# @

#* -

o) [

< ]

2 &

£ #

- a2

o -

o . ]

r %

L

= "

®

3

i

=

&

0, [FTF ) Pl (0 el

All finished! Here's what we've learned:

* Interference Checking with two groups
* Interference Checking with one group
* Interference Checking with a combination of groups

¢ Creation of Interference Solids, Visual Bookmarks and Interference Results files -- all from the Interference
Results form
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* Modification and updating of assembly components using Collision Detection techniques.

Any questions? Go to the think3 Customer Care webpage at http://care.think3.com and login using your Cus-
tomer Care username and password. There, you can "submit a case" or use your MyTraining page to access
more information.
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