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Advanced Tracks

Sometimes creating each individual track is unnecessary. There are a number of operations
that can be applied to tracks that will hasten the simulation process.

Open the Advanced Tracks document located in the Advanced Tracks directory.

© Wichita State University Fitting Smulation - Advanced Tracks, Page 49



CATIA Fitting Smulation CATIA® V5R14
Mirroring Tracks

To mirror atrack, all you have to do is place the compass on the mirror plane, with the base
of the compass (the XY plane) on the mirror plane. The ZX primary plane for the propeller
will work just fine.

Unhidethe ZX planein the Propeller. Just expand out the tree for the propeller, and then
unhide the ZX plane.

Select thetrack icon. Select theright landing pad as shown above. Theright landing
pad will be labeled 1x8 Thin Block.1. You will probably want to modify the parameters for
compass manipulation to have a0 inch Tranglation increment for Along W. Thiswill allow
for smaller movementsin the W direction.

Createthefollowing track. Thistrack will be created with the Interpolater set to Linear.
Do not worry about moving the pad front to back, only along the YZ plane.
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Change the Interpolater to Composite spline. If you remember, before when you changed
the Interpolater to a composite spline, the only thing that seemed to happen is the object
slowed down as it went around a corner. Notice what happens this time.

—

N

What is really happening with a composite splineis, the points that are close together are
converted to a spline, where as the longer stretches are left as lines. This makes for more
fluid and smooth motions as the track progresses.

Select OK when done. That has one track done. Now, the other pad needs to have the
exact same track applied, but in amirrored fashion.

Drag the compass and placeit on the Propeller plane. Thismay be abit of atrick. Make
sure that you are zoomed in on the plane. To drag the compass, select the large red dot on
the center of the base of the compass, and then drag it to one of the edges of the plane. You
will have to drag it to the edge before it will stick to the plane. The result should look
something like this.
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Now it istimeto mirror the track so that it can be used for the other helicopter pad.

With thethird mouse button, select on thetrack just created, and then select the track
object. Notice there are a series of operations that can be applied to the track.

Cefinition. ..

%Sﬁ Reverse time

Definition Takes you back to the definition of the track

Reverse time Reverses the track and make it run backwards

Join Joins two different tracks together

Solit Spits atrack into different segments

Mirror track Mirrors atrack around the base plane of the compass
Update Updates the track if changes have occurred

Break link Erases the history of atrack, making it a stand-alone track

Select Mirror track. &g" This mirrors the track around the base plane of the compass. It
is mandatory that the compass be in a proper location before trying to mirror the track.

Now that you have the track in place, you need to associate it to the other landing pad.
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Notice the new track. The new track has along line of sub branches. Take a quick look at
the various sub branches.

==Tracks
&Track. 1 1x8 Thin Block, 1 {Track, 1 1x8 Thin Block, 1)
=% Track.2 1x8 Thin Block. 1 (Track.2 1x8 Thin Block, 1)
=4 Mirror track
%Track. 1 1x8 Thin Block, 1 {Track. 1 1x8 Thin Block, 1)
ST arameters
#-'2, Mirror rack

Thefirst sub branch isthe Mirror track branch. It shows what operation has been
performed. The next branch down isthe Track.1 1x8 Thin Block.1 branch, the track that
was mirrored. The Parameters branch is the parameters of the mirror. This defines what
the track was mirrored around, and other various information about the mirroring of the
track.

Double select the new track. Thisshould be Track.2 1x8 Thin Block.1, but just know it is
the second track. Thiswill take you back to the definition of the first track.

Select the Object field. Thiswill bring up the Track Positioning window. Last time you
told it to not keep the positioning of the track. Since the mirrored track isin the correct
place asit is, then you will want to keep the positioning.

Select Keep Positioning from the Track Positioning window. Now the track will not
move, but will still work with the second block.

Select the 1x8 Thin Block (1x8 Thin Block.2). You may haveto select it from the tree.
The original block will lay on top of the second one, making it difficult to select graphically.

Select OK when you are done, then select the reset position icon. & Now you are
ready to replay the two of them to see how they look.

Select the player icon and then thefirst track. Gt The Player toolbar appears.

Select the skip to begin icon and then the play forward icon. The block moves down
and to theright.

Select the second track and play it. The block moves down and to the left.

Close the Player toolbar. You can close the window by selecting the X in the upper right
corner or you can select the player icon again. You are going to make a modification to the
first track.
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Double select on thefirst track. You have to select the player icon to turn it off.
Otherwise, the player will change back to the first track, waiting for you to replay it.

Movethelanding pad straight forward, and inward as shown below. Select OK when
done. Do not worry about the Z movements, Just assume everything is along the XY plane.

Notice the other track did not change as you thought it might. Y ou are going to remove the
old track and then mirror the track again.

Select the player icon and select Track.2 1x8 Thin Block.2. Gt The Player toolbar
appears.

Select the skip to begin icon and close the Player toolbar. Thiswill locate that block at
the original position.

Delete Track.2. You are going to create a new track by mirroring the modified one.

Drag the compass and position it on the plane again. You must define amirror plane
with the compass.

Pressthe third mouse button while on Track.1 1x8 Thin Block.1, select the object name
and select Mirror track. ""GI» The modified track is mirrored. Y ou will need to change the
object it is associated with.

Double select Track.2 1x8 Thin Block.1, select in the Object box, turn on Keep
positioning and select the 1x8 Thin Block (1x8 Thin Block.2). Y ou will probably need to
select it from the tree.

Select OK, then select the reset position icon. & Now you should be able to replay
both of the tracks. Now that you have the two landing pads dis-assembling, it istimeto
reverse the tracks to put it back together.

Fitting Smulation - Advanced Tracks, Page 54 ©Wichita State University



CATIA Fitting Smulation CATIA® V5R14
Reversing Tracks

With thethird mouse button, select on thefirst track, and then thetrack object. This
is going to bring up the contextual menu for the track.

HE_ . .
Select Reversetime. $5 Thisis going to reverse the time for the track. Notice a Reverse
time branch is added to the tree.

;r-Tracks
L’Qm Track.1 1xB Thin Block, 1 {Track. 1 1x8 Thin Block, 1)
Tfﬁ Feverse time

=5 Track.2 18 Thin Block.2 (Track.2 1x8 Thin Block.2)

#—‘ﬁ» Mirror track,

Select the player icon and thefirst track. Select the skip to begin icon and then play
thetrack. Noticethe landing pad now starts at the end of the track, and finishes where it
originally was. Even though the second track isamirror of thefirst track, the operations
performed on the tracks do not mirror. This means that if you replay the second track, it
will not bein reversed time.

Close the Player and reversethetimefor the second track. Thisisjust the same process
as before, select on the track with the third mouse button, select the track object, and then
select Reversetime. Thiswill add another branch to the track.

=-ak Track. 1 18 Thin Block., 1 (Track.1 1x8 Thin Block. 1)
T‘fﬁ Rewverse ime
=23z Track.2 18 Thin Block. 2 (Track.2 1x8 Thin Block.2)
-'..-rf‘ﬁv Mirror rack
55?' Rewverse time

Now the second track, Track.2 1x8 Thin Block.2, has two operations performed on it, a
mirror and areversetime. Y ou can have as many operations performed on atrack asyou
want. Thereisanother method to run atrack in reverse that does not utilize areverse time
operation. Thiswill be looked at next.
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Create a shuttle that consists of the Propeller and both blades. Select the Propeller first
in order to havethe shuttle axislocated at the center of the Propeller. Remember, if
you want to move several pieces at the same time, you will have to put them in a shuttle.

Namethe shuttle Prop & Blades. Do not select OK just yet.

The second method of assembly requires that the parts be in their initial location before you
begin the track. This means that the prop and blades need to be moved away from the rest
of the assembly. Before you do that though, you will need to define a snapping axis.

A snapping axisis a set location and orientation that the compass will snap to when it is
within arange. You can control the range with Tools, Options, Digital Mockup, DMU
Fitting, DMU Manipulation tab. Y ou can adjust the Shap Sensitivity based on Position and
Orientation.

Select the snapping axisicon. i Theicon islocated in the Manipulation toolbar. You
only need to select thisonce. Y ou should see a small red axis appear at the base of the
compass. Thered axis can be difficult to see with all of the other red pieces around, so if
you do not identify it immediately, do not worry.

Now that you have the snapping axis defined, you can move the shuttle.

Move the shuttleto thelocation shown below. It isnot important how you get the shuttle
there. You are not recording atrack, only setting the initial position of the shuttle.
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Select OK. Now you are ready to create the track.

Select thetrack icon and then select the Prop & Blades shuttle. Notice you also have the
ability to define a snapping axis from within the track. Thiswould allow you to create a
track that removed a part, then brought it back to the same location.

Createatrack similar to the following but do not select OK. The track does not need to
be exactly as shown, but you want the propeller to be above the snapping axis you created.

Now move the compass straight down to the snapping axis. Notice once you get close to
the snapping axis, the propeller and blades snap to the position, regardless of where the
compassis. Thisinsuresthat propeller and blades go back into the exact spot that they were
in before.

Record thelast step and select OK when done. Thiswill finish the track.

Play the track to make sure everything looks good and return it to the beginning. This
will make it easier to move the other pieces.
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Createthefollowing track for the 2x2 Block for Rotating and select OK when done. Do
not make any X movements, just move the block up and over.

Note: The other tracks are hidden for clarity.

Y ou are going to be removing/assembling several different pieces, however, you can re-use
this portion of the track.

Copy and pastethetrack. Just select with the third mouse button on the fourth track, and
then select copy. Select on the main Tracks branch and select Paste. Thiswill create a
second Track.4 in the tree.

Fitting Smulation - Advanced Tracks, Page 58 ©Wichita State University



CATIA Fitting Smulation CATIA® V5R14

Change the object to be the 2x3 Slanted Block (2x3 Slanted Block.2) for the copied
track and select OK. Thiswill be the red slanted block at the tail of the helicopter. Notice
what happened when you changed the track. The track flipped sides.

Thisisnot too much of aproblem. However, if you remember from earlier, when you copy
and paste atrack, that means the two are linked together. Thismeansthat if you try to
modify the track for the propeller block, then you will also be modifying the track for the
tall. Thisisnot what you are after.

With thethird mouse button select on the copied track and then select the track
object. You can also select the third mouse button on the track itself. Y ou do not have to
select it from the tree each time.

Select Break link from the contextual menu. &' Thiswill break the link between the
two tracks. Nothing will physically change. The name of the track will still be the same
and the track will not be modified.

Move the 2x2 Block for Rotating to the end of itstrack. Y ou can do this by selecting the
player icon, selecting its track and selecting the skip to end icon.

Select thetrack icon and then select the 2x2 Block for Rotating again. Notice this starts
anew track. Not toworry, thisis easily fixed.

Createatrack to movetheblock to thefront of the helicopter by the propeller and
blades. Select OK when done. The two tracks will be joined together in a bit.

With the slanted block at the end of its current track, add an additional track to move
it by the propeller and blades also. Select OK when done. You will need to move the
slanted tail to the end of the track in the same manner as you did the rotating block.
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Joining Tracks

At this point, your workspace should look something like the following image. Y our track
numbers may not be the same, but the position of them should be. Joining tracksis similar
to concatenating curves. The differenceis, the tracks do not need to meet end to end. In
this example, the tracks do match end to end, but just keep in mind that they do not have to.
Also keep in mind that you can join together as many tracks as you want. Y ou are not
limited to joining two tracks to each other. Thetrick with joining tracks is keeping the order
correct. The end of thefirst track you select, and the beginning of the second track you
select will be the two endpoints that get connected.

Select thefourth track, Track.4 2x2 Block for Rotating.1 (Track.4 2x2 Block for
Rotating.1) and the sixth track, Track.5 2x2 Block for Rotating.1 (Track.5 2x2 Block for
Rotating.1). This should be the two tracks that make up the path for the rotating block.

Y ou should see both of them highlighted in the workspace.

&-Tracks
1;--;1& Track.1 1x8 Thin Block.1 (Track.1l 1x8 Thin Block.1)
-& Track.2 1x8 Thin Block.2 (Track.2 1x8 Thin Block.2)
é& Track.3 Prop & Blades {Track.3 Prop & Blades)
é& Track.4 2x2 Block for Rotating.1 {Track.4 2x2 Block for Rotating.1)
é& Track.4 2x3 Slanted Block.2 (Track.4 2x3 Slanted Block.2)
-gég Track.5 2x2 Block for Rotating.1 {Track.5 2x2 Block for Rotating.1)
-éé Track.6 2x3 Slanted Block.? {Track .6 2x3 Slanted Block.2)
=Shuttle
@Lﬂ Prop & Blades

Make sure you selected the fourth track, Track.4 2x2 Block for Rotating.1 (Track.4 2x2
Block for Rotating.1) first. Remember, the end of the first track selected gets linked to the
beginning of the second track.

With thethird mouse button select on one of the highlighted tracks and select Selected
objects. Thejoin option will be selectable.
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Select Join. %‘T Notice both tracks disappeared and a new track was added to the tree.

$-2% Track. 7 2x2 Block for Rotating. 1 (Track. 7 2x2 Block for Rotating, 1)
r'i;.*j Join
==INpLts
s Track.d 2x3 Slanted Block. 2 (Track.d 2x3 Slanted Block, 2)
i Track.5 2x2 Block for Rotating. 1 (Track.S 2x2 Block for Rotating, 1)

When multiple tracks are joined together, they are included in the join asinputs. Theinputs
are then hidden and are no longer shown. The resulting track, Track.7 2x2 Block for
Rotating.1 in this case, is a combination of the other two. Y ou can apply other operations
on the new track, but to modify it, you must return to the underlying tracks to change the
path.

Select the other two tracks and join them together. Be sure you select them in the right
order. Replay the two tracks to make sure they are correct when you are done. Now that
you have the two tracks ready, you still need to reverse the time to make them assemble the
helicopter.

Reversethetwo joined tracks. Remember, all you need to do to reverse the track isto
select on the track with the third mouse button (in this case Track.7 and Track.8) and select
the object for the track and then Reversetime.

&-2%5Track. 1 18 Thin Block. 1 (Track.1 1x8 Thin Block. 1)
T‘ﬁ@ Reverse time
$-2% Track.2 1x8 Thin Block.2 (Track.2 1x8 Thin Block. 1)
-3 o Mirror track
#42 Reverse time
—&Track;ﬂ Prop & Blades (Track.3 Prop & Blades)
ar%Track.? 2x2 Block for Rotating, 1 (Track. 7 2x2 Block for Rotating. 1)
t’c‘.ﬁ“ Join
42 Reverse time
e~ Track.B 2x3 Slanted Block.2 (Track.B 2x3 Slanted Block. 2)
-1 Join
l—%ﬁ.ﬁ Reverse time

Replay your track to make sure everything looks good. Thiswould be agood time to save
your assembly too.
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Thiswill be all the further that the helicopter will be assembled. Y ou are more than
encouraged to finish out the helicopter. Before leaving this exercise though, you are going
to want to create a sequence for the assembly.

Select the edit sequenceicon. Thistime you are not going to want to put the tracks into the
sequence in the same order you created them.

Put the last track, Track.8 2x3 Slanted Block.2, into the sequence. Change the duration
to 10s. Thelast track should be the tail piece.

Add in the second to last track, Track.7 2x2 Block for Rotating.1. Makethe duration
10s also. Thisisthe main piece that you want to put onto the helicopter before the prop and
blades.

Add thethird track, Track.3 Prop & Blades, to the sequence. Set the duration to 15s.
This should be the prop and blades.

Add thefirst two tracksin simultaneous mode. Set the duration to 10s each.
Remember, to add them in simultaneous mode, all you have to do is highlight both of them
at the sametimein the Action in session field and then select the right arrow.

Edit Sequence k @@

Edit Action | Edit Analysis |

Ackion in session Action in Sequence
R:Eté i;g m:; g:g: Step | Action : Duration () | Delay (5] #
Track:3 Prop & Blade 2 Track.7 2x2 Block For Rokating. 1 (Track.7 2x2 Block for Ro... 10 0
Track.? 2x2 Block Foi
Track.8 2x3 Slanted 3 “Track.3 Prop & Blades (Track.3 Prop & Blades) 15 0
3 T “Track.1 1@ Thin Black.1 {Track.1 1 Thin Black. 1) m o
<Il: 4 Track.2 1x& Thin Block.2 {Track.2 1x8 Thin Block. 1) 10 0
1 w
< >
MMaove Up | Merge Lp I
Mowe Down I Merge Down I
< > Action duration (s)l Reset duration IAction delay (s)
Action add maode
W Create last step and add ) add in last step () Tterative create last step and add

@ oK I ﬂCanceII

Select OK and then play the sequence. This completes creating afitting simulation
showing assembly instead of dis-assembly.

Save and close your document.
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Sensors

Sensors are used for avariety of reasons. They can be used to monitor values of various
joints, determine speeds and accelerations, check joint limits, check for interferences and
compute distances. The values can be shown on a graph or they can be exported into a text
file or an Excel spreadshest file.

Open the Sensors document located in the Sensorsdirectory. You will see agas pedal
mechanism with joints already defined.

Select the ssmulation with commandsicon. Sensors are located within the ssimulation
with commands and simulation with laws options.
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Turn on the Activate Sensors option. The Sensors window appears.

Selection | Instantaneous Yalues | History: |
SEnsor | Lniit | Observed | ~
Gas Pedall Joints\Revalute, 1 angle Degree Mo
Gas Pedall Joints\Revaolute, 21 Angle Degree Mo
Gas Pedal) Joints\Revolute, 3 Angle Degres Mo
Gas Pedall Joints|Revalute, 414n0le Degres Mo
Gas Pedall Joints\Revalute, Sl angle Degres Mo
Gas Pedall Joints\Revolute, &1 Angle Degree Mo
Gas Pedall Joints|Revalute, 7 angle Degree Mo
Gas Pedall Joints|Revalute, 8 4ngle Degres Mo
Gas Pedall JointsCylindrical. 9\ Length Inch Mo
Gas Pedall Joints\Cylindrical. 9\ Lengthangle Degres Mo =
[y W D | B DU R Y O | . PR [ L R ) I T— -L [N
Deselect Al I Select Al I
Display Cptions
@ O |
Detect Clashes Check Limits
@ sutomatic O Interferences W OFF 1 on (1 Stop
B B & O ,
Graphics ... | Options | File ...
Selection Allows you to select which items you want to be observed

Display Options

Detect Clashes

Check Limits

Outputs

I nstantaneous Values

History

Definesif you want All of the lines displayed or just a Limited
number of lines shown

Thiswill either automatically detect clashes or only the
interferences that you specified. Theicons located here allow
you to specify whether you want the clash detection off, on or
have it stop the simulation when a clash occurs.

Thiswill check the limits of al thejoints. You can turn this
Off, On or have the ssimulation Stop when ajoint limit is
reached.

Allowsyou to look at the output using a graph or to write the
output to afile

Shows the values at the current moment of time

Shows the values at every moment of time in the simulation
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Select the Revolute.1\Angle, Revolute.2\Angle, Revolute.3\Angle, and Revolute.6\Angle.
Y ou should see a Yes in the Observed column for each item.

Sdlect the I nstantaneous Values tab in the Sensors window. Thiswill show the current
value at each step.

Turn on the On request option, drag the slider all the way to theleft, changethe
Number of stepsto 40 and select the play forward icon. The simulation begins playing.
Notice the values change as the simulation runs.

Select the History tab in the Sensorswindow. A list of all the sensors and their values at
each command value is shown.

Sensors
Selection | Instantaneous Yalues
Ewvent ... | Comman... | Sensars | Yalug ik | Camment
1 -0.3 Gas Pedall Joints\Revolute, 138ngle -0.3 Degree
1 -0.3 Gas Pedall Joints\Revolute, 218ngle. 0.514194 Degree
1 -0.3 Gas Pedall Joints\Revolute. 3angle 174654 Degres
1 -0.3 Gas Pedall JointsiRevalute &8\8ngle -2,16645 Degree
2 -0.6 as PedallJoints\Revolute, 1i8ngle -0.6 Degree
z -0.6 Gas PedallJoints\Revaolute, 218ngle. 1.02258 Degree
z -0.6 Gas Pedall Joints\Revalute, 38ngle. 3.34596 Degree
z -0.6 Gas Pedall JointsiRevalute 88ngle -4.21122 Degree
3 -0.9 Gas Pedall Joints\Revolute, 1Y4ngle -0.9 Degree 3
=] non P o T 0 L, RS PR SNy o SO Y S LR, Ry iy i CacAA [ R
< >
lear I

Display Cptions

@ 4 ) Limited | Lines
Detect Clashes Check Limits

@ sutomatic O Interferences W OFF 1 on (1 Stop
B B & O ,

Graphics ... | Options | File ...
‘ Close I
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Select the Graphics... button in thewindow. The Sensors Graphical Representation
window appears. This shows agraph of al the values for each sensor. The scale of the
graph will change for each sensor selected. Currently, the Revolute.6\Angle is selected
therefore the scale applies to the blue curve associated with this sensor.

Sensors Graphical Representation E”E‘El
e

Select the Revolute.1\Angle sensor. The scale changesto go from -15to 15. Notice the
color of the scale values changes to match the color of the curve.

Select the Revolute.2\Angle sensor. The scale changesto go from -20 to 20.
Select the Revolute.3\Angle sensor. The scale changes to go from -40 to 40.

Close the Sensors Graphical Representation window. You can do this by selecting the X
in the upper right corner.

Select the File... button in thewindow. The Save As window appears.

Gotoyour directory and save the output asan Excel spreadsheet with the name of
Gas Pedal. Thiswill save the datayou collected into a spreadsheet.

Kinematics - Sensors, Page 228 ©Wichita State University



CATIA Kinematics

CATIA® V5R14

Minimize CATIA and go to your directory and open the Gas Pedal spreadsheet.
Microsoft Excel should automatically run and show the spreadsheet as shown below.

E3 Microsoft Excel - Gas Pedal.xls

File Edit View Inssrt Format  Todls Dats  Window  Help

DEEHsR SRY 2R IERIL R AN W R -0 -/ B IU
3 M B g =

Al f Event Mumber
A B C D E F G H K L i) N (0] P aQ R =

1 [Event Nu .Gas Pedal Gas Pedal Gas Pedal Gas PedaluJoints\Revolute ByAngle(Degree) 1
2 1 -03 0514194 1.74654 -2 16645

3 2 06 102258 334596 -4.21122

4 3 -08 152544 482332 -6.15975

& 4 -2 202304 6.2146  -B.03004

(5] ) 15 251564 752015 -9.83545

7 B -8 300348 875662 -11.5863

=] 7 -2.1 348679 9.93307 -13.2908

9 8 -24 396579 11.0568 -14.9557

10 9 -27 A 44067 121336 -16.5865

1 10 -3 491166 13.1685 -18.1881

12 11 -33 537893 141685 -19.7645

13 12 -36 584266 151281 -21.3195

14 13 -39 £.30303 16.0592 -22.8563

18 14 -2 676021 169615 -24.3779

16 15 A5 721436 178371 25887

17 16 -48  7BE563  18.68082 -27.3063

18 17 51 B11418 195163 -28.8782

19 18 -64 886014 20323 -30.3651

20 19 57 900386 211093 -31.5494

21 20 -6 9.44457 16779 -33.3334

22 2 63 988391 226283 -34.8193

23 22 66 10,3209 233622 -36.3097

24 23 689 107559 240804 -37.8071

28 24 720111892 247838 -39.3139

26 25 75 116208 254731 -40.8332

27 6 -8 120507 26149 -42.3679

28 27 81 124793 268123 -43.9214

29 sl -84 129064 274634 -45.4974

30 23 -7 133324 28103 -47.1003

3 30 -9 137571 287315 -48.7348

32 kil -93 141809 293494 -50.4069

5B 32 96 146037 299571 -62.1232

34 33 -98 150257 305551 -53.8922

E5) 34 -102 15.4469 311438 -565.7242

36 35 -105 158675 31.7234 576325

7 6 -108  16.2876  32.2943 -59.6343

38 37 -1 167072 32.8568 -61.7533

39 33 114 171264 334112 -64.0236

40 33 -7 17.5454 339578 -G6.4963

41 40 -120 179643 34.4960 -69.2594

42

43

44

45

46

47 =
4 4 » whSheetl/ |4 | o[
Ready NUM

Close Microsoft Excel

and maximize CATIA. You should return to where you left.

Select the play back icon. Thiswill play the simulation backwards.
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Select the Graphics... button again. The Sensors Graphical Representation window
appears. Notice that the graphs show the values for the ssmulation playing forward and
backward. Thisisbecause you did not clear the history, therefore it just continues to add
the data onto the end.

Sensors Graphical Representation E”E‘El
Lite.,

Close the Sensors Graphical Representation window.
Select the Clear button in the Sensorswindow. The History is cleared.

Select the Graphics... button. A Selection Problem window appears telling you that there
isno datato display.

Selection Problem E|
' The Stack is empty.
[ There is no daka to be displayved.
Ok

Select OK and salect Closein both windows.

Close your document. You are going to look at some other uses of sensors.
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Speed and Acceleration

In order to determine speed or acceleration you must have alaw applied to your mechanism.
The law involves time therefore allowing a speed or acceleration to be cal cul ated.

Open the Speed and Acceleration document located in the Speed directory. Thereis
amechanism defined with alaw that will turn the cam around at 5 degrees per second.

Select the speed and acceleration icon. ) | The Speed and Acceleration window

appears.

Mechanism

Name

Reference product

Point selection

Main axis/ Other axis

@ ox | s
.

S5peed and Acceleration

Mechanism: Circular Cam ;I
Marne: Speed-Accelerationl

Reference product: |po selection

Point selection: Mo seleckion

@ Main axis () Cther axis! I

Defines which mechanism the speed and acceleration
computation will be added to

Specifies the name of the speed and accel eration computation

Defines the product that the speed and acceleration will be
based from

Specifies the point where the speed and acceleration will be
calculated at

Defines the axis system the computation will be related to
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Select the green channel as the Reference product. Y ou are going to calcul ate the speed
in reference to the fixed channel.

Select the point shown below as the Point selection. Thisisthe location of your
mechansim where you want the speed and accel eration to be computed. Y ou are going to
use the Main axis.

Select OK. Speed-Accelerationl appears under the Speeds-Accel erations branch of your
mechanism.

I-% Circular Cam, DOF=0
Joints
*-Commands
+—Fix Part { Ground Block.1 )
T‘Laws
=-Speeds-Accelerations
@ Speed-Accelerationl

Sdect the ssimulation with lawsicon. It islocated under the simulation with commands
icon.

Select the start icon to go to the O location. a Thiswill allow you to play the
simulation from start to finish.
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Select the Activate Sensors option. The Sensors window appears. Y ou should see some

speed and acceleration sensors available in the list.

Sensors

Selection | Instantaneous Yalues | History: |

?)x

® % @

Graphics ... I Ciptions I

Sensar | Lt | Observed | -
" speed-Acceleration, 1% _Poink, 1° Inch Mo
" Speed-Acceleration, 1YY _Paink. 1° Inch Mo
" Speed-fcceleration, 14Z_Paink, 1”7 Inch Mo
" Speed-Acceleration. 1y _LinearSpeed” Inch per second Mo
" Speed-acceleration, 1Y _LinearSpeed” Inch per second Mo
" Speed-Acceleration, 142 _LinearSpeed” Inch per second Mo —
" Speed-fcceleration, LiLinearspeed” Inch per second Mo
" speed-Acceleration. 1'% _Linear Acceleration” Inch per square s... Mo
" Speed-Acceleration, 1Y _Linear Acceleration” Inch per square s... Mo
" Speed-Acceleration, 132 _Linear Acceleration” Inch per square s... Mo Z
Deselect All | Select Al |
Display Options
2 O |
Detect Clashes Check Limits
@ Automatic () Interferences | Off ) on ) Stop
Outputs

FiIe...I

Select theY_LinearSpeed and Y_Linear Acceleration options so they will be observed.

Y ou do not need to select the other components.

Select the play forward icon. The simulation playsfor 144s. Since the cam isturning at a
rate of 5 degrees per second, it will perform two complete revolutions.
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Select the Graphics... button in the Sensorswindow. The Sensors Graphical
Representation window appears. The graphs of the speed and acceleration in the Y
direction are shown.

Sensors Gr cal Representation E”E‘El
FACCEICT 0Or Ly LI leall ACCEIeT 00N 5
bqLIA [

Acceleration1V_Linear Accel =

Spest

AN S N S
I < N N A B

Close all of the windows.

Save and close your document.
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Clash and Distance

Clash detection is used to seeif akinematic simulation interferes with other geometry or
itself. You have performed clash analysis before but in this case you will perform aclash
analysis while the mechanism is being smulated. In addition to clash detection you can also
perform adistance and band analysis while the mechanism is being simulated.

Open the Clash document located in the Clash directory. You should seeasimple
mechanism involving apiston. In order to perform a clash detection on the simulation you
will want to define the clash analysis.

Select the clash icon. & The Check Clash window appears. Thisis the same window
that you should already be familiar with.

Check Clash

Definition

Mame: | Interference.1

Type: |C-:|nta|:t + Clash

|Eetween all components

@ Apply I & Cancel I

Change the mode to Between two selections and select the dark blue piston as Selection
1 and theyellow rotator as Selection 2. These are the only two components you are
concerned with, in this exercise.

Select Apply. Notice that there are no clashes detected.

Select OK. The clash analysis appears in your specification tree as an Interference.
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Sdlect the ssimulation with commands icon.

Select the Activate Sensors option. The Sensors window appears. Y ou should see some
interference sensors available.

In the Sensorswindow, under Detect Clashes, turn on the I nterferences option and
select the clash stop icon. @ Thiswill have the ssmulation stop if aclash is detected.

Turn on the On request option, drag the dlider all theway to theright, changethe
Number of stepsto 40 and select the play forward icon. Notice that the simulation never
stopped even though the piston collided with the rotator. Thisis because you did not
observe any of the interference sensors.

Select the start icon. Thiswill return the ssmulation back to the beginning.

In the Sensorswindow, select the NbClash sensor. Thiswill have the sensor observed.
This sensor keeps track of how many clashes are found.

Sensors E] @

Selection | Instantaneous Yalues | Histarsy: |

Sensar | Lk | Observed |
Rotating Piston JointsiRevolute. 24 angle Degree Mo
Rotating Piston) JointsRevolute, 31 Angle Degres Mo
Rotating Piston JointstCylindrical, 4\ Lenagth Inch Mo
Rotating Piston JointstCylindrical, 4\ Lengthingle Degree Mo
Rotating Piston’ JointstCylindrical. 5 Length Inch Mo
Ruotating Piston JointsYCylindrical. 54 Lengthangle Degres Mo
"Interference Results, 1YbClash Yes
"Inkterference Results, 1\ WbContact Mo
"Interference Results, 1YMbClearance” Mo
" Interference Results. 1\value” Inch Mo
Deselect Al I Select Al I

Display Cptions

@ i |
Detect Clashes Check Limits
() Aukomatic @ Inkerferences | OFF 1 on (_1 Stop
Outputs
@ @ @ Graphics ... I Ciptions I File ... I
(.
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Drag the dlider all theway to theright and select the play forward icon again. The
simulation stops when a clash is detected. Notice the value of when it clashes, at 108
degrees.

Select the start icon again. This returns the simulation back to the beginning.

Change the Number of stepsto 80, drag the dlider all the way to theright and select the
play forward icon. The simulation stops when aclash is detected. Notice that the valueis
now 103.5 degrees. It only checks at each step, therefore you need to increase the number
of stepsin order to get amore accurate limit for your command.

Dragthe dlider all theway to the left and select the play forward icon. Noticethat it
collides at around -105 degrees.

Select the Reset button to return to 0. You are going to change the limits of the command
in order to prevent the mechanism from clashing.

Select the ... button to theright of the command. The Sider window appears.

Change the Lowest valueto be -100 and the Highest value to be 100 and select OK.
Hopefully thiswill alow the mechanism to run without those two parts colliding.

Dragthe dlider all theway to theright, change the Number of stepsto 100 and select
theplay forward icon. Therewere no collisions.

Select the Reset button toreturn to 0. You are going to check the other direction as well.
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Dragthe dlider all theway to the left and select the play forward icon. There were no
collisions there either.

Select the Reset button to return the mechanism to 0. Asyou can see, thisis agood way
to determine the limits of your commands.

Select the Analysis... button in the Kinematics Simulation window. An Edit Analysis
window appears. Thiswill alow you to edit the analysis if you wanted to.

Sdlect Interference.1 from the window and select the Browse. The Check Clash window
appears for this clash analysis.

Select Cancel and Close the Edit Analysiswindow.

Close the Kinematics Simulation window. Y ou are going to create a distance analysis and
observe its value during simulation.

=

&
Select the distance and band analysisicon. The Edit Distance and Band Analysis
window appears. Thisisthe same window that you should aready be familiar with.

Edit Distance and Band Analysis

Definition
Mame: | Distance.1
Tvpe: |Minimum ﬂSeIectiDn 1: Mo selection
|Insi|:|e ane selection j |

Minirurn distance: |

BCouracy: Maximurn distance: |

@ apply | @ cancel |

Change the mode to Between two selections and select the dark blue piston as Selection
1 and theyellow rotator for Selection 2 and select Apply. A distance of 3.509 is
computed.

Select OK.

Select the simulation with commandsicon. Y ou are going to observe the distance and
then graph it.

Select the Immediate option and drag the slider all the way to theleft. Thisshould
rotate your mechanism to -100 degrees.

Select the Activate Sensors option. The Sensors window appears. Y ou should see some
distance sensors.
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Select the Minimal Distance sensor to be observed.

Sensors E]El

Selection | Instantaneous Values | Hiskary: |
SEnsor | Lniit | Obseryved |A
"Interference Results, 1\HbContact” Mo
"Inkterference Results, 1\MbClearance” Mo
" Inkerference Resulks, 1\value” Inch Mo
"Distance Results, 14 Minimal Diskance” Inch es
"Distance Results, 11PELx” Inch Mo
"Distance Results, 11PELy” Inch Mo
"Distance Results, 14PE1z” Inch Mo
"Distance Results, 1PE2x Inch Mo
"Distance Results, 11PE2y” Inch Mo
"Distance Results, 11PEzz" Inch Mo 7
Deselect Al I Select Al I
Display Cptions
@ O |
Detect Clashes Check Limits
@ sutomatic ) Interferences | W OFF 1 on 1 Stop
@ @ % Oukbpuks
Graphics ... I Cptions I File ... I
Close I

Turn on the On request option, drag the dlider all theway to theright and select the
play forward icon.

Select the Graphics... button in the Sensorswindow. A graph of the distance valuesis
shown.

B ‘Ciistance Results. 1iMinimal Distance =
iWinimal Cistance

W LTI
J LA TN T
ST R

/AN
- I.lllllll‘l
I I
"‘lllll

Close all the windows.

© Wichita State University Kinematics - Sensors, Page 239



CATIA Kinematics CATIA® V5R14

e
Select the distance and band analysisicon again. The Edit Distance and Band
Analysis window appears.

Change thetypeto Band analysis and the mode to Between two selections.
Select thedark blue piston as Selection 1 and the yellow rotator as Selection 2.

Change the Minimum distance to 1 inch and the Maximum distance to 2 inches and
select Apply. The band analysisis performed.

Select OK.

Select the ssimulation with commandsicon and select Activate Sensors. The Sensors
window appears.

Turn off the Minimal Distance sensor for Distance.1 and turn on the Minimal Distance
sensor for Distance.2.

Dragthe dlider all theway to the left and select the play forward icon. You will notice
that the ssimulation runs real slow while the band is updating and then it runs fast when the
distance exceeds the band. Thisis due to the amount of calculation that has to be done in
order to color code the band.

Close all of the windows.

Save and close your document.
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Joint Limits

Earlier you set limits on your command. However, there are times when you also need to
set limits on the joints themselves. There could be a maximum and minimum value an
object is allowed to move as the mechanism is operating. In cases such as these, you need
to determine the limits of the command in order for the object to stay within those values.

Open theJoint Limits document located in the Joint Limitsdirectory. You should see a
mechanism with a cylinder attached to it.

Select the simulation with commandsicon, select On request, drag the slider all the
way to theleft, change the Number of stepsto 40 and select play forward. You will
notice that the piston leaves the cylinder.

Select the Reset button and select Close. You are going to put limits on the joint that
controls the motion of the piston.

Double select the Cylindrical .16 joint. The Joint Edition window appears.

Under Joint Limits, turn on the 1% Lower Limit and the 1% Upper Limit options. You
can specify values for these limits.

Changethevalue of the lower limit to -13 and the value of the upper limit to 0 and
select OK. Thiswill not affect the limits of the revolute that is driving the mechanism.

Sdect the ssimulation with commandsicon and salect Activate Sensors. The Sensors
window appears.
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In the Sensors window, under Check Limits, turn on the Stop option. Thiswill cause
the simulation to stop when ajoint limit is reached.

Turn on the Cylindrical.16\Length sensor to be observed.

Dragthe dlider all theway to theleft, change the Number of stepsto 360 and select the
play forward icon. The simulation stops at -52 degrees.

Sdlect the I nstantaneous Valuestab in the Sensorswindow. The value of thejoint isjust
alittleover -13. Thisisfinesincethereal limitis-13.25 inches and it is within that
amount.

Select the Graphics... button. A graph of the length of the joint is shown.

lechanism. 14 Joints\Cylindrical, 164 e =

ical. 164 ength

Close the Sensors Graphical Representation window.

Select the Reset button in the Kinematics Simulation window. Thiswill reset your
mechanism back to 0.

Clear the History and select the On option under Check Limitsin the Sensors window.

Dragthe dider all theway to theleft, change the Number of stepsto 180 and select the
play forward icon.

In the Sensors window, select the History tab and scroll down through the values. You
should see an areawhere it tells you the lower limit has been reached and an areawhere it
tells you the upper limit has been reached.

Close the Sensors window and sdlect the Reset button in the Kinematics Simulation
window.

Change the limits of the command so it has a range of -52 to 0 and then select Close.

Save and close your document.
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Other avarlable courses

CATIA V5 and ENOVIA

* CATIA Basic Concepts

* CATIA Part Design & Sketcher

* CATIA Assembly Design

* CATIA Drafting

* CATIA Wireframe & Surfaces

* CATIA Prismatic Machining

* CATIA Surface Machining

* CATIA Fitting Simulation & Kinematics
* CATIA Functional Tolerancing & Annotation
* CATIA Stress Analysis

* ENOVIA DMU Viewer

* ENOVIA LCA Basic Concepts

* ENOVIA LCA Advanced Concepts

* ENOVIA LCA Product Design

To enroll in any of the above courses, contact us at: (316) 978-3283
toll-free at: 1-800-NIARWSU or email: info@cadcamlab.org
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