INTRODUCTION TO Pro/Surface(
Pro/ENGINEER R2000i

[image: image1.jpg]



Subject: Pro/SURFACE

Lesson #1 – Simple Bottle

Topics Covered:

· What is a surface and when to use surfacing techniques
· Terms and definitions of surfacing
· Creating an extruded surface
· Creating a flat surface
· Trimming with datum curves
· Using Merge surface functionality
· Creating a thin protrusion from a surface quilt
Tutorial Guidelines
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How to Read This Tutorial

Below is a quick outline of how to read our tutorials most effectively.  Below each item is an example of how it might be used throughout this document.

All menu picks in Pro/ENGINEER are designated by #this text.

· PART menu: #Feature, #Create, #Datum, #Plane, #Default.
Explanation or comments about what you are doing are noted by this text 

** To begin, we will create a new part with default datum planes **
Any file selection is noted by <this text>
· FILE menu:  #Open, Name: <handle>, #OK.

Any input into Pro/ENGINEER will be displayed with [this text].
· FILE menu:  #New, Name: [surf_1], #OK.
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I. INTRODUCTION:

What is a surface?


A surface is geometry that is created within Pro/ENGINEER.  It has a definite area as well as defined boundaries, however it is infinitely thin.  In other words, it has no thickness to it.  A surface can be created in many different ways, but they all have the same general characteristics.  When viewing a surface in Pro/E, the boundaries will consist of either yellow or purple edges.  A yellow edge is a one sided edge that usually signifies the termination of the surface boundary.  The purple boundaries are 2 sided edges and will usually signify an inflection point or some other “closed’ boundary.  These details will become more apparent as you go through this tutorial.

Why use surfacing?


This is a question that plagues many new users that are not familiar with the capabilities of surfacing.  First of all, there is a lot of geometry that flat out cannot be created with standard solid modeling techniques.  As well, even though you may be able to create the geometry that you want with solid modeling techniques, surfacing can make the job much easier.  It is one thing to say that you only need surfacing for very complex geometry, however this is not always the case.  As you gain experience with different surfacing techniques, you may find yourself using it all the time, even for simple stuff.  This comes with experience and trial and error….

What types of surfaces can I create?


Generally speaking, any type of feature that you create with normal solid modeling picks are pretty much the same with surfacing.  This tutorial will walk you through some of the basics, such as extrude, revolve, blend, etc.  However, the true “beauty” of surfacing really shines when the geometry is defined by multiple curves or directions.  The nice thing is that if you know solid modeling features, the surfacing equivalents are easy to learn.

What do I do with these surfaces?


The normal procedure for surfacing is to create say the outside geometry of the part and then at the end, give the surfaces a thickness, hence creating a solid part that you can create drawings from or machine off of.  Another procedure is to completely “close” up all the surfaces and then create a solid model from the sealed up surfaces.

II. Tutorial Lesson

CREATE A SIMPLE BOTTLE
** To begin, we will create a new part with default datum planes **

· FILE menu:  #New, Name: [surf_1], #OK.
· PART menu: #Feature, #Create, #Datum, #Plane, #Default.
** Now that we have some default datum planes, we will create our first surface **

· FEAT menu:  #Create, #Surface, #Extrude, #Done, #Both Sides, #Done, #Done, select DTM3 (sketching plane), #OK, #Top, select DTM2 (horizontal reference).
** We just chose the default options of extruding a surface of one sided and open-ends. This means that the surface will be extruded from one side of the datum planes and the ends will be left open, meaning the ends will be left open (yellow edges) and if you look through the extrusion, you would be able to see through the feature.

Then go ahead and setup your sketching plane and horizontal reference. **
** Now sketch a straight line along DTM1 that is 10 units long and centered about DTM2. **

· From SKETCHER Menu: #Done, #Done, [10], Enter, #OK.
** You should now have a surface that looks like the following image. **
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** Now we will extrude a cylinder in the middle of our flat surface **

(Note: We will assume you know the basics of setting up a sketching plane and references so the tutorial script will not be as explicit, so make sure you understand what you are picking from the menus)

· QUILT SURF menu:,  #New, #Done, #Both Sides, #Done.
· Select DTM1 (sketching plane), #OK, #Top, DTM2 (horizontal reference).
** Sketch a circle with a diameter of 4.00 at the intersection of DTM2 and DTM3 **

· From SKETCHER Menu: #Done, #Done, [6], Enter, #OK.
** You should now have something that looks like the 2 surfaces pictured below **
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** We will now perform a merge/intersection to keep only the surface geometry that we want. This technique is used very often when surfacing so take a moment to familiarize yourself with the dialog boxes and the operation that you are performing. **

· FEAT menu: #Create, #Surface, #Merge, select both surface quilts.
** Keep the outer part of the flat surface and the right side of the cylinder so you have something like the following image **
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· SURFACE MERGE DIALOG: pick GREEN check mark for OK…
** Next, create a datum curve on the flat surface to be used for trimming. **

· FEAT menu: #Create, #Datum, #Curve, #Done, select flat surface (sketching plane), #OK, #Default.
** Sketch a circle that is 9.00 in diameter at the intersection of DTM2 and DTM3 **

· From SKETCHER Menu: #Done, #OK.
** There should be a circular datum curve resting on the flat surface. If you can’t see it, change to wire-frame view so you can see it. Let’s go ahead and trim the surface with the new datum curve **

· FEAT menu: #Create, #Surface, #Trim, #Use Curves, #Done, select the surface quilt, select the circle datum curve, #Done, #Side1, #Done, #OK

** You should now have geometry that looks like the following image **
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** We will now use the extend surface functionality to extend the one-sided boundaries of the newly trimmed surface **

· PART menu: #Feature, #Create, #Surface, #Extend, #Along Dir., #Done, select the 2 circular edges from the trim, #Done, #Make Datum, #Offset, select DTM1, #Enter Value, [-20] (away from small cylinder), #Done, #Done Extend.

** Now we have a bottle shape like the following image. We need to cap off the bottom, so we will create a flat surface that we will later merge with the rest of the quilt **


· QUILT SURF menu: #New, #Flat, #Done, #Make Datum, #Through, select one of the new bottom edges, #OK, #Bottom, select DTM2, 

** Sketch a 10.00 X 10.00 square centered on DTM2 and DTM3 as pictured below **


· From SKETCHER Menu: #Done, #OK.

** Let’s go ahead and merge the new flat surface with the other quilt to complete the main geometry **

· PART menu: #Feature, #Create, #Surface, #Merge, select the new flat surface, select the main quilt,  #Side2, #Green Checkmark (bottle should be closed up)

** We will create some rounds on the bottle to complete our surface construction **

· QUILT SURF menu: #New, #Fillet, #Done, #Done, #Edge Chain, #Done, select 3 edge chain sets as pictured below, #Done, [.50], Enter, #OK

** The surface geometry is complete and ready for solid geometry creation. Change to wire-frame and not the color of the edges of the bottle.  There should only be yellow edges (one-sided) at the top where the bottle is open.  The purple edges are two-sided edges and are closed up.  If this is not the case, you will not be able to create the protrusion from this geometry.  Also note, we can only create a thin protrusion from an open quilt like this.  To create a solid protrusion from this geometry, we would need to cap off the top of the bottle and make sure there are no yellow edges **

· PART menu: #Feature, #Create, #Protrusion, #Use Quilt, #Thin, #Done, select quilt, #Side2 (inside of bottle), [.10] Thickness, #Green Checkmark
** You now have a solid part that is 0.10 wall thickness! It should look something like the picture below… Go ahead and throw a cross section through it just to make sure!  This concludes this surfacing tutorial, please go on to the next surfacing tutorial in this series!


III. Summary


After completing the above tutorial, you should now feel comfortable with the following topics:

· Creating an extruded surface

· Creating a flat surface

· Merge/Intersect of surface geometry

· Trimming with a datum curve

· Creating a thin protrusion from a surface quilt

The important points to remember from this tutorial is what the color of the edges represents and how to merge overlapping surfaces.  Yellow edges are one-sided, meaning that they are open and there is no other surface data that is attached to that edge.  Purple edges are two-sided edges and are closed, usually representing a silhouette edge or inflection point.  Also, when creating surfaces, you don’t necessarily have to make everything the exact same size, such as the capping of the bottom of the bottle.  A lot of times it is easier to make the surfaces larger than required so they overlap.  As long as they overlap, you can use merging techniques to obtain the EXACT geometry that you want!
