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OVERVIEW:

Pro/ENGINEER Design Animation provides engineers with a simple yet powerful tool for conveying complex
information about a product or process through animation sequences. Now communication with groups as diverse
as customers, suppliers, sales and marketing, management, and design is easier than ever. Animation sequences
also serve to provide exceptional communication value in design reviews or as a method for remote
communication of information.

TOOLS TO COMMUNICATE DESIGN SEQUENCES

Pro/ENGINEER Design Animation enables the creation of animation sequences within Pro/ENGINEER, using parts,
assemblies, and mechanisms. Using key frames, drivers and inherited mechanism joints, animations can be created
and manipulated with ease. As a simple yet powerful way to convey complex information about a product or
process, these animation sequences can be used as animated guides to assembly, disassembly, and maintenance
procedures or to provide useful concept communication tools for sales and marketing, management meetings,
design reviews, and as a method for remote communication of information.

CAPABILITIES:

Integrated and associative Design Animation is an integrated part of Pro/ENGINEER, so there are no data transfer
problems usually found with 3rd party animation packages, and users benefit from full associativity and
interoperability with other PTC products and data management tools. If the designs of parts or assemblies change,
the animation will update automatically.

Key frame sequences The user defines the key frame sequences, which describe the position, and orientation of
parts and assemblies at specified times, and Design Animation interpolates between these key frames to produce a
smooth animation. Key frames can be easily created by simply 'snapping' current positions and orientations in
Pro/ENGINEER.

ANIMATION SPECIFIC TOOLS

Pro/ENGINEER Design Animation delivers powerful assembly manipulation functionality to help quickly set up key
frames by allowing the user to specify geometric constraints, translational and rotational dragging, body locking
and other tools. This allows rapid manipulation of part positions to quickly build key frame sequences and
animations.

Animation manager Events, key frames, and sub-animations are displayed and controlled by the easy-to-use
animation manager. From this one panel, users can quickly and easily define, manipulate, and change any aspect of
the animation.

ABOUT THIS DOCUMENT:

This tutorial is based on a preliminary write-up prepared by Mr. Vincent Kostovich, who is a former UB
undergraduate student.



TUTORIAL:

For this introduction to Design Animation, we will take you through the basics of developing an animation process,
controlling camera angles and component displays. The model that we will be using in this tutorial is Pulley
Assembly, as shown below:

There are 3 parts in this tutorial:

Part I: Animation at different views;

Part Il: Parts animation at fixed views;
Part Ill: Parts animation at different views.

See all the animations in this tutorial here: http://www.youtube.com/watch?v=PHWoUx7hySQ

PART I: ANIMATION AT DIFFERENT VIEWS:

Launch Pro/E Design Animation: Application -> Animation
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This will bring you in Design Animation Mode and launch the following toolbar:



This will open the new Design Animation toolbars:
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The toolbar on the right is the toolbar in ProE wildfire 3.0.
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The Sequencer Window is the area that we capture the details for our animation.



Now, in this first part, we want to create an animation that will do the following:

To do this, we need to do the following sequence:

1. Create ‘orientation’ at the views that we want;
2. Arrange these ‘orientation’ at appropriate timeline;
3. Animate and save it as movie file.
Lets create our first animation. Click on % (Animation) button, and give the animation that we about to

create a hame:

Mame

" Rename ]

The default name is “Animation1”, for now it is good enough, so we will just use the default name. If you

prefer, you can name it otherwise.
Next, we will need to create the ‘orientation’ that we will need for the animation.

Go to View -> Orientation -> Reorient...
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It open up the Orientation menu:
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Create the first ‘orientation’: move the pulley assembly further away (zoom out), and name this orientation as
“ORIENTO1", click ‘save’ button to save this orientation:
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This is the first orientation we want. Now create a second orientation that have a close look at the pulley

assembly, use the zoom out (middle mouse scroll), then save this orientation as “ORIENT02”, as shown below:
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Now, the final orientation we want is rotate the part about 180 degree, and save this orientation as
“ORIENTO03":
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Now that we have three orientations that we want, we want to put them in appropriate time line. Click on the

‘OK’ to exit the Orientation menu.

Click on the ﬂ (Create new View @ Time) button, the “View @ Time” menu will pop up:
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Now, select Name = ORIENTOT, Value =0.00, After = “Start”, and hit “Apply” button.
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Then select Name = ORIENTO03, Value =0.00, After = “End of Animation1”, and hit “Apply” button.
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Then select Name = ORIENTO02, Value =5.0, After = “Start”, and hit “Apply” button.
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Now click on “Close” button to exit the View @ Time menu.

You can see in the “Sequencer Window”, the following 3 orientation that we input are shown:

RENTOT S 7T T T e e =1 11725 "ORIENTD3.

||

You can change the animation time (default is 10 sec as you see) by double clicking the time line - the

“Animation Time Domain” menu will pop up if you do so:
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You can play around with the time range here, but now just use the default one. You can also change the

location of each orientation by using your mouse to drag the view back and forth the time line.

You are basically done! Now, you can see the result by select the ““ | (start the animation) button, and you

will see how the view changes. Once you animate it, you can now see each frame of the animation by selecting

4
the (play back) button. The Animate menu will pop up:
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To export it to a video file, click on the “Capture...” button, a menu will pop up:
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You can give a name to the output video, browse to the location where you want to save it (if not it will just
save it in the working directory that you set). Make sure the “Lock Aspect Ratio” is checked. Remember, the
image size that we want is 640 x 480 (Width x Height) - this is very important! In order to get this size, you
might have to drag the window to get the right size.

If you check the “Photorender Frame” box under “Quality”, you will get a pretty good quality video with a black
color background, it take longer time to create the animation movie as well (of course for 10 sec, this doesn’t
really matter). If this is not check, you will get an animation just like what you will see on screen, only the
picture quality is not that good. A 25 fps (frame per second) is usually good enough for creating a smooth
animation. Click “OK” and you will get the movie as we shown in the beginning of this tutorial.

PART II: PARTS ANIMATION AT FIXED VIEW:

Different from the previous section, we now want to create a animation such that parts in an assembly will fly
in and out. We will create something like:



To create this, it is a bit different than the previous one (where you create ‘orientation’ at various view point),
where you now need to create ‘snapshots’ at each positions (starting position and end position you want the
part to move).

%

use this default name. click “Close” to close this window.

Create a new animation by selecting button and click on “New”, “Animation2” is the default name, we will

I Animation

Mame
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Animation:

Animation |[Hename]

Now, move the assembly to a location approximately shown in the following way (note that the main window

size is about 640x480 as we adjusted from the previous tutorial):
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To create a new keyframe sequence (snapshots), we need to first define the ground and moving parts. Click on
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the (Body definition in animation) button, the following menu will pop up.

Ground Hew

Edit
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Ore Part per Body
Default Bodies
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This is where you define ground part and moving part (the default is all part is grounded). We can quickly
define all parts are moving parts by selecting “One Part per Body’. Once you do this, notice all the parts now
have a reference frame of their own.
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Now, you can group together several parts, for example you want to group the L-bracket and Washer together
so that they will always move together, you can do this by create a ‘New’ part. For now, we will not explore
how one can do that (you can try it out yourself), we will continue using the default of ‘One part per body’

settings.

Click the ‘Close’ button to close the ‘Bodies’ menu. Now select the E (Create new Keyframe sequence)
button, the following menu will pop up:
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Give a name called ‘KeyFrameO1’ in the Name field, we will leave everything under ‘Interpolation’ default for

now. To take snapshot, click on the | button, the ‘Drag’ menu now pop up:
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Give a name to it - “Snapshot01”. Now take a first snapshot now by clicking the B] button. Once you do
this, you will see Snapshot1 appear in the window:



= Drag

Current Shapshat

m] | Shapshot]

Initial_Snapshot

X BN g

w Advanced Drag Options

Reference Coordinate System

(& ] [wes |

Dirag Point Location

| | |

Make sure you expand the ‘Snapshots’ menu and the ‘Advanced Drag Options’ menu. Now, you can either
select the part you want to move from within this window, or you can select it directly from the model window,
|

we will use the later one. Now, we want to move all four of the screws in the z-direction. So select under

the ‘Advanced Drag Options’ menu, and use your mouse to drag the pin to appropriate location:
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Once you move all four pins to appropriate location, take a snapshot now by clicking the button.

‘Snapshot2’ is now in the window as well.

Now do the same thing to the pin, we want to drag it in the x-direction, then take a snapshot, as shown

below:
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Then we will move the Washer as shown below and take a snapshot:
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For now, these snapshots are sufficient for this tutorial. Close the Drag window and your ‘Key Frame

Sequence’ window should now look like this:
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You can double click on each of them to see their corresponding snapshot. Now, we want a effect such that all
it ‘fly out’ parts, and later ‘fly in’ to form the original assembly. To do this, we need have the following
sequence: Snapshotl, Snapshot2, Snapshot3, Snapshot4, Snapshot3, Snapshot2, Snapshot1. So, you can get

this by select the snapshot from the dropdown menu:
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Select ‘Snapshot3’, and then click on button to add this to our sequence. Do the same for ‘Snapshot1’

and “Snapshot2’, you will get the following sequence:
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Notice that in the ‘Sequencer window’ you have the timeline corresponding to the snapshots we took:
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Now, double click on the timeline, to open up the ‘Animation time domain’ window, change the end time from
10 to 20, and leave other as default:
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Click OK to accept it, and now you will see the timeline changed to 20 seconds:
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Click on “OK” to close the ‘Key Frame Sequence’ window. Now, you can drag each snapshot to the appropriate

timeline location, to design how long you want each snapshot transfer to another. An example is shown:
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Once you done this, we are ready to see the animation. Click on the ** (Animation) button to see the result.



We are done! To save this movie, it is pretty much the same as previous tutorial. Once you animate it, you can

1)
now see each frame of the animation by selecting the (play back) button. The Animate menu will pop up:
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To export it to a video file, click on the “Capture...” button, a menu will pop up:

I= Capture @

MHame

LESS93.mpg
Type

MPEG w
Image Size

Wwidth |40 Pizels

Height | 478 PFixels

Lock Aspect R atio

Luality
[] Phatarender Frames

Frame R ate
25 fps w

Give a name to the output video, say ‘PartAnimation1’, browse to the location where you want to save it (if not
it will just save it in the working directory that you set). Make sure the “Lock Aspect Ratio” is checked.
Remember, the image size that we want is 640 x 480 (Width x Height) - this is very important! In order to get

this size, you might have to drag the window to get the right size.

If you check the “Photorender Frame” box under “Quality”, you will get a pretty good quality video with a black
color background, it take longer time to create the animation movie as well (of course for 10 sec, this doesn’t
really matter). If this is not check, you will get an animation just like what you will see on screen, only the
picture quality is not that good. A 25 fps (frame per second) is usually good enough for creating a smooth

animation. Click “OK” and you will get the movie as we shown in the beginning of this tutorial.

Note that, even you rotate the view when you move the part, the final animation will not show that! So you can
rotate your assembly freely to locate the part that you want to move. To associate parts animation with view

rotation, that is the topic of next tutorial.



PART Ill: PARTS ANIMATION AT DIFFERENT VIEWS:

Now, this part of the tutorial will show you how you can have parts fly in and out, and at various view.

The following is the outcome of this part of the tutorial:

To get this animation, continuing with what we left off in the previous tutorial:
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We have the snapshots associated with the timeline as shown above (if you don’t, just open up ‘Animation2’

that you have previously saved).

To include the views rotation that we shown in Part | of this tutorial, Click on the 6 (Create new View @

Time) button, the “View @ Time” menu will pop up:

= View @ Time
MHame

BACK. w
LEFT -

ORIEMTOZ
ORIEMTO |Se|ect a ProfE saved
RIGHT

TOP b

TIETEOTITOTT. TIT
Tranglation: Linear
Rotation: Linear

Note that the previous orientations (ORIENTO1-03) that we saved in Part | of this tutorial is also available. Now

we basically repeat the same steps in Part | tutorial on top of what we already did in Part Il tutorial.

Now select ‘ORIENTO1’ at start:
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Click on “Apply”. Note the Sequencer window, in addition to the snapshots timeline, we now have a addition

timeline for the Orientation:
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Similarly, add ORIENTO02 and ORIENTO3 at Time 5 second and Time 10second:
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After which, you will see the following sequencer window show:
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You are basically done! Now, you can see the result by select the ' “* | (start the animation) button, and you

will see how the view changes.

You can also design your animation by dragging the orientations and snapshot to different locations, and

animate it to see the results. A sample is shown (animation shown at the beginning of Part Il tutorial):
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Once you animate it, you can now see each frame of the animation by selecting the (play back) button.

The Animate menu will pop up:
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To export it to a video file, click on the “Capture...” button, a menu will pop up:
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Give a name: ‘ProEAnimation’, to the output video, browse to the location where you want to save it (if not it
will just save it in the working directory that you set). Make sure the “Lock Aspect Ratio” is checked.
Remember, the image size that we want is 640 x 480 (Width x Height) - this is very important! In order to get
this size, you might have to drag the window to get the right size.

If you check the “Photorender Frame” box under “Quality”, you will get a pretty good quality video with a black
color background, it take longer time to create the animation movie as well (of course for 10 sec, this doesn’t
really matter). If this is not check, you will get an animation just like what you will see on screen, only the
picture quality is not that good. A 25 fps (frame per second) is usually good enough for creating a smooth

animation. Click “OK” and you will get the movie as we shown in the beginning of this tutorial.

Now that you have learned how to animate parts as well as views, it is now to use your creativity to make a
animation to present your work. Either animates how your product works (for example, a robot dancing), how

they assemble together, the limitation is your creativity! Enjoy.

END OF TUTORIAL



