
Exercise 13

In this exercise we will create the side surfaces of a plastic component with Boundary blend tool
and learn to build the draft angle in the surface definition. The completed part is shown below.

The part shown in the above figure forms the top part of the plastic housing of a mobile phone.
The completed product is shown below.

You should notice that both parts i.e. TOP and BOTTOM join along a 3-D surface. The surface
along which both components join is called Split Surface.
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Set the working directory to the EXAMPLES folder and open the model MOBILE_TOP_BB.PRT
Set the view to ISO and part will appear as shown below.

Split surface has been already created and a datum curve is projected on it.

When the split surface is non-planar then it becomes necessary to begin with split surface.

Creating the surface

We will create the side surface with Boundary Blended Tool.

Pick and select the curve projected on split surface as shown in figure below.



Hold down the Ctrl key and pick following edge.

Hold down the Shift key and place the mouse pointer over any edge forming the outer loop of the
surface and Right-Click to query.

Pick with left mouse button when system highlights the Tangent chain. Selected chains will
appear as shown below (Preview option is toggled Off).
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You should notice that surface shape is twisted as shown below. (You must make sure that there
is no mismatch of Start Points. If Start Points mismatch then you must fix them first. For
guidance you can look at Exercise 3 in this section.)

Twisting occurs because the system cannot map the points on one chain to the corresponding
points on the second chain. So we need to fix the surface by ourselves.

Pick icon to access the Control Points panel.

Change the Fit option to Piece to Piece as shown below.

Piece to piece blends the segments of first chain to segments in second chain.



Apply the Tangent constraint for the top chain as shown below.

Pick to complete the feature.

Now set the view to Front and notice that side surface has undercut as shown below.

This undercut is not desired as it will make the manufacturing of this component unfeasible. So
we need to create the surface in such a way that it has sufficient draft for the manufacturing
process.

Now we will delete this surface and create a new one and control its draft by constraining it to a
construction surface. We will create this construction surface with Sweep tool.

Right-click the “Boundary Blend 1” feature and pick Delete as shown below.
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Now we will create the construction surface with sweep feature.

Pick icon to invoke the sweep tool.

Pick the following curve as reference (Origin Trajectory).

Pick tab and change the “Section plane control” option to Normal To Projection.

Select TOP datum plane as direction reference.

Pick to create the feature as a surface.

Pick and sketch a straight line as shown below. Notice that line lies on the lower side of the
split surface.



Dimension the line as shown below.

The angle of the line is important as it will control the draft angle of the side surface.

Pick after completing the sketch.

Pick to complete the Sweep feature. Newly created surface will appear as shown below.

Now we will create new side surface with Boundary Blend Tool. For this surface we will pick the
edge chain of sweep surface instead of projected curve. Selecting the edges of sweep surface is
advantageous as we will make the boundary blended surface tangent to it and system will
correctly assume the references when we pick the edges of sweep surface.
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So right-click PRT_ALL_CURVES layer and pick Hide.

Pick and select the edge chain of sweep surface as first Chain as shown below. (Place the
mouse pointer over any edge of the surface and right-click, then system will show IntentEdg
tooltip. When tooltip appears, select the chain with left mouse pick.)

Hold down the Ctrl key and select the outer boundary edges of top surface as second Chain.
Selected chains will appear as shown below (Preview option is toggled Off).



Preview of the surface will appear as shown below. (You must make sure that there is no
mismatch of Start Points. If Start Points mismatch then you must fix them first. For guidance you
can look at Exercise 3 in this section.)

As the surface appears twisted so we will change the blend control option.

Pick and change the Fit option to Piece to Piece.

Apply the Tangent constraint for both chains as shown below.

Pick to complete the feature.

You should hide the split surface and sweep surface to clearly view the desired part surfaces.

Now set the view to Front and notice that there is no undercut in side surface as shown below.
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Merging the Quilts

Now we will merge the surfaces together.

First select the top surface and then newly created surface as shown below.

Pick on the Model tab to invoke Merge tool.

Pick tab and change the merge type to Join.

Join option is used when two surfaces have a common edge. Join option is faster than Intersect
option.

Pick or middle-click to complete the merge feature.

Analyzing the Quilt

Now we will analyze the quilt to determine if it has sufficient draft by using Draft Check tool.

Pick on the Analysis tab to access the Draft Check tool.

Now system will ask you to select a surface or quilt to be analyzed. So pick the following quilt.



Now pick the Direction reference collector and select TOP datum plane as reference.

Enter 3 for the draft angle to plot for. Notice that the whole surface has the required draft.

Pick to exit the dialog box.

Select File > Save to save the work done so far.
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Exercise 14

In this exercise we will create the side surface of plastic housing for a torch with Boundary blend
tool. We will learn to create control point at our desired location. The completed part is shown
below.

Set the working directory to the EXAMPLES folder and open the model TORCH.PRT
The part will appear as shown below.

Creating the surface

Before creating the desired surface, first we will create a construction surface which will be used
to control its draft. We will create this construction surface with Sweep tool.

Pick icon to invoke the Sweep tool.

Pick the following curve as reference (Origin Trajectory).



Pick tab and change the “Section plane control” option to Normal To Projection.

Select TOP datum plane as direction reference.

Pick to create the feature as a surface.

Pick and sketch a straight line as shown below.

Dimension the line as shown below.
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The angle of the line is important as it will control the draft angle of the side surface.

Pick after completing the sketch.

Pick to complete the Sweep feature. Newly created surface will appear as shown below.

Now we will create side surface with Boundary Blend Tool. For this surface we will pick the edge
chain of VSS surface instead of datum curve. Selecting the edges of sweep surface is
advantageous as we will make the boundary blended surface tangent to it and system will
correctly assume the references when we pick the edges of sweep surface.

So right-click PRT_ALL_CURVES layer and pick Hide.

Pick and select the edge chain of sweep surface as first Chain as shown below. (Place the
mouse pointer over any edge of the surface and right-click, then system will show IntentEdg
tooltip. When tooltip appears, select the chain with left mouse pick.)

Hold down the Ctrl key and select the outer boundary edges of top surface as second Chain.
Selected chains will appear as shown below (Preview option is toggled Off).



Now the preview of the surface will appear as shown below.

You should notice that surface is distorted. To fix the surface we need to map the control points.
Desired mapping is shown in the figure below.
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So pick icon to access the Control Points panel.

Pick on the first row in the collector for points as shown below.

System will show the vertex of the first chain on screen as shown below.

In the above figure you can see that there is no vertex present at the location of desired mapping.
So we will create a datum point on first chain and it will be used as a control point.
We will create this datum point on fly, so pick on the Model tab to invoke Datum Point
tool.

Pick the following edge as reference.



Now hold down the Ctrl key and pick the RIGHT datum plane.

Pick to complete the definition of datum point. New datum point will appear at the
intersection of selected edge and RIGHT datum plane as shown below.

Now return to the boundary blended surface dashboard and notice that newly created point
appears in the Control Points collector as shown below.
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System will highlight the control points on second chain. Now pick the point shown in the figure
below.

Now the surface will appear as shown below.

Apply the Tangent constraint for the first chain as shown below.



Pick to complete the feature. Hide the construction surface (sweep feature) and part will
appear as shown below.

Select File > Save to save the work done so far.
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Exercise 15

In this exercise we will learn to create an indent in a smooth surface. The completed part is
shown below.

Set the working directory to the EXAMPLES folder and open the model BASE_EL.PRT

Creating the surface

We will create the indent shape with a Sweep surface. Datum curve required for the surface has
already been defined.

Pick icon to invoke the Sweep tool.

Pick the following curve as reference (Origin Trajectory).

Pick tab and change the “Section plane control” option to Normal To Projection.

Select TOP datum plane as direction reference.



Pick to create the feature as a surface.

Pick and sketch an arc by picking as shown below.

Pick after completing the sketch.

Pick to complete the feature. Newly created surface will appear as shown below.

Merging the Quilts

Now select the surfaces, highlighted in the following figure, while holding down the Ctrl key.
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Pick on the Model tab to invoke Merge tool.

Pick so that preview changes to image shown below. (You may need to play with flip
direction buttons, depending upon the order you select the surfaces, but final preview must
appear as shown below.)

Pick or middle-click to complete the merge feature. The quilt will appear as shown below.



Pick to access the Round tool and select the following edge for applying round.

Enter 12 as the radius value

Pick icon to complete the feature and part will appear as shown below.
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Select File > Save to save the work done so far.



Exercise 16

In this exercise we will learn to create an indent. The completed part is shown below.

We will create the surfaces for this indent that are curvature continuous with neighboring
surfaces.

Set the working directory to the EXAMPLES folder and open the model BASE_SP.PRT
The part will appear as shown below.

We will create two boundary blended surfaces to create this indent geometry.

Creating the first surface

Pick and select the following edge.
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Now hold down the Ctrl key and pick the datum curve, shown in the figure below, as second
chain. (In this figure part is shown from Bottom)

Apply the Curvature and Normal constraints for the first and second chains respectively as
shown below.



Pick to complete the feature.

Now we will trim unwanted part of this boundary blended surface. Datum curve required for trim
operation has already been created.

To trim the surface, pick icon to invoke the Extrude Tool.

Pick “Extrude as Surface” tab ( ) to create the feature as a surface.

Pick the curve, shown in the figure below to be used as sketch.

Pick icon to trim the existing surface.

System requires to know which surface or quilt we want to trim. So Quilt collector becomes
active. Now select the boundary blended surface as shown below.

Change the depth option to Through All by picking the icon in the Depth options list.

Flip the direction of the arrow, by picking on the arrow, to remove the outer side of the surface as
explained below.
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Pick icon or middle-click to complete the feature and part will appear as shown below.

Merging the Quilts

Now we will merge the surfaces together.

So select both surfaces while holding down Ctrl key as shown below.

Pick on the Model tab to invoke Merge tool.



Pick tab and change the merge type to Join.

Pick or middle-click to complete the merge feature.

Creating the second surface

Now we will create second surface with Boundary Blend Tool.

Pick and select the edge highlighted in the figure below.

Now hold down the Ctrl key and pick the following edge as second chain.

Right-click in the graphics window and select Second Direction Curves in the short-cut menu.
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Pick the edge, shown in the figure below (dynamic preview off) as first chain in second direction.

Now hold down the Ctrl key and pick the datum curve, shown in the figure below as second
chain in second direction.

Apply the Curvature constraint for all the chains as shown in the figure below. (in some build
codes of Creo Parametric, curvature constraint does not work. In this case you can apply the
Tangent constraint for the purpose of exercise.)

Pick to apply the changes and exit the dashboard and part will appear as shown below.



You should notice that indent is not very prominent, when the slope of first surface starts. To
make the indent more prominent we will modify the first boundary blended surface.

Select the first boundary blended surface (i.e. “Boundary Blend 1” feature) and pick

Pick icon to access the Constraints panel and pick “Direction1-First chain”. Then
change the Stretch value to 0.5 as shown below.
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Pick to apply the changes and exit the dashboard and part will appear as shown below.

Select File > Save to save the work done so far.



Exercise 17

In this exercise we will learn to create an indent behind a car door handle. The completed part is
shown below.

We will create the surfaces for this indent that are curvature continuous with neighboring
surfaces.

Set the working directory to the EXAMPLES folder and open the model CAR_DOOR.PRT
The part will appear as shown below.

We will create two surfaces to create this indent geometry.

Creating the first surface

We will create the first surface with Sweep tool. Datum curve required for the surface has
already been defined.

Pick icon to invoke the Sweep tool.

Pick the following curve as reference (Origin Trajectory).
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Pick to create the feature as a surface.

Pick and sketch an arc by picking as shown below.

Pick after completing the sketch.

Pick to complete the Sweep feature. Newly created surface will appear as shown below.



Now we will trim unwanted part of this boundary blended surface. Datum curve required for trim
operation has already been created.

To trim the surface, pick .

Pick “Extrude as Surface” tab ( ) to create the feature as a surface.

Pick the curve, shown in the figure below to be used as sketch.

Pick icon to trim the existing surface.

Now Quilt collector becomes active so select the swept surface as shown below.

Change the depth option to Through All by picking the icon in the Depth options list.

Flip the direction of the arrow, by picking on the arrow, to remove the outer side of the surface as
explained below.



Surface Modeling - A Practical Approach Creo 4.0

Pick icon or middle-click to complete the feature and part will appear as shown below.

Creating the second surface

Now we will create second surface with Boundary Blend Tool.

Pick and select the chain, highlighted in the figure below by using Tangent option.



Now hold down the Ctrl key and select the second chain, highlighted in the figure below by using
Tangent option.

You must make sure that Start Point for both chains is either at right or left side, otherwise
surface will appear distorted. If Start Points are not at same side then you should move Start
Point of either chain to opposite end. For guidance you can look at Exercise 3 in this section.

Now the preview will appear as shown below.

In preview, you should notice that there are extra lines in the surface. It is because the system
cannot map the points on one chain to the corresponding points on the second chain. So we
need to fix the surface by ourselves.

Pick icon to access the Control Points panel.

Change the Fit option to Piece to Piece as shown below.
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Piece to piece blends the segments of first chain to segments in second chain.

Apply the Curvature constraint for both chains as shown in the figure below.

Pick to verify the surface and notice that it appears as surface has a very large radius
applied as shown below.

To improve the look of surface, we will modify the Stretch Value for both chains.



Pick to Resume the boundary blended surface.

Pick and change the Stretch value to 0.3 for “Direction1-First chain” and to 2.0 for
“Direction1-Lastt chain” as shown below.

Pick icon or middle-click to complete the feature and part will appear as shown below.

Select File > Save to save the work done so far.
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Exercise 18

In this exercise we will create the surface model of a spoon.

The completed spoon with the terminology that will be used in this exercise is shown in the figure
below.

Set the working directory to the EXAMPLES folder and open the model SPOON.PRT
Part will appear as shown below.

Because this part is symmetrical so we will create half side of the part and then mirror it.

Datum curves for building the “Bowl” have been created and shown in the above figure. We can
easily create a boundary blended surface from these two curves but it will result in singularities.
So we will create the “Bowl” using a technique that does not create singularity. This technique
requires additional datum curves so first we will create two sketched datum curves.

Creating the datum curves

Turn the display of datum planes and points “ON” and part will appear as shown below.



These datum planes and datum points will be used as references during curve definition. We
already created them for your convenience. You should notice that datum points lie at the
intersection of datum planes and datum curves.

To create the sketched curve, pick icon.

Pick DTM_FRONT as sketching plane.

Select the datum points PNT0 and PNT1 as reference.
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Pick and sketch a two-point spline whose end points lie on PNT0 and PNT1. Then
dimension as shown below. Notice the construction centerline to create the dimension.

Note: The tangency dimensions (90 and 60in the figure) are created by first picking spline, then
reference plane and then the endpoint where the tangency is defined. After this you should pick
middle mouse button to place the dimension.

Pick after completing the sketch.

To create the second sketched curve, again pick icon.

Pick DTM_REAR as sketching plane.



Select the datum points PNT2 and PNT3 as reference.

Pick and sketch a two point spline whose end points lie on PNT2 and PNT3. Then
dimension as shown below. Notice the construction centerline to create the dimension.
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Pick after completing the sketch.

Creating the first surface

Now we will create a boundary blended surface with four chains.

Pick and select the curve shown in the figure below.

Trim it at both ends as shown in the figure below.

Now hold down the Ctrl key and pick second chain, then trim it at both ends as shown in the
figure below.



Pick in the Second Direction Collector to activate it.

Select the curve shown in the figure below as first chain in second direction.

Hold down the Ctrl key and pick the following curve as second chain.

Apply the Normal constraint for the chain that lies on FRONT datum plane as shown below.

This surface will be mirrored about FRONT datum plane. Therefore to maintain tangency
between original and mirrored surface, the surface has been constrained Normal to the FRONT
datum plane.

To make the mirrored and parent surface tangent to each other we need to make the parent
surface normal to mirror plane.

Pick to complete the feature and it will appear as shown below.
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Trimming the Surface

Now we will trim this surface in such a way that we can build two more boundary blended
surfaces with four chains. Datum curves required for trimming operation have already been
created but hidden.

So select the “TRIM_FRONT” and “TRIM_REAR” feature in the model tree and pick Show and
curve will appear on screen as shown below.

Select the TRIM_FRONT datum curve on screen as shown below.

Pick on the Model tab to invoke the Project Tool and select the newly created boundary
blended surface to project selected curve onto.



Pick to complete the feature and curve will appear as shown below.

Now select the TRIM_REAR datum curve on screen as shown below.

Pick on the Model tab to invoke the Project Tool and select the newly created boundary
blended surface to project selected curve onto.

Pick to complete the feature and curve will appear as shown below.

Now we will trim the boundary blended surface with these curves.

So first select the surface.



Surface Modeling - A Practical Approach Creo 4.0

Pick on the Model tab to invoke Trim tool.

Select the projected datum curve as trimming object as shown below.

Flip the direction of the arrow, by picking on the arrow, to remove the left side of the surface as
explained below.

Pick or middle-click to complete the feature.
To trim the rear side of the surface, again select the surface.



Pick on the Model tab to invoke Trim tool.

Select the projected datum curve as trimming object as shown below.

Flip the direction of the arrow, by picking on the arrow, to remove the right side of the surface as
shown below.

Pick or middle-click to complete the feature.

Creating the second surface

Now we will create two more boundary blended surfaces to fill the remaining gaps.

Pick and select the curve shown in the figure below.
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Trim it at right end as shown in the figure below.

Now hold down the Ctrl key and pick the edge of surface as second chain, as shown in the figure
below. (You can use Edge filter to make sure that you select the edge and not the projected
curve.)

Pick in the Second Direction Collector to activate it.

Pick the edge of surface as first chain in second direction as shown in the figure below.



Hold down the Ctrl key and pick the following curve as second chain.

Apply the Normal constraint for the chain that lies on FRONT datum plane (because we will
mirror the part about FRONT datum plane) and Tangent constraint for the boundary chains
adjacent to the existing surface as shown below.

Pick to complete the feature and it will appear as shown below.
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To create another surface, again pick and select the curve shown in the figure below.

Trim it at right end as shown in the figure below.

Now hold down the Ctrl key and pick the edge of surface as second chain, as shown in the figure
below.



Pick in the Second Direction Collector to activate it.

Pick the edge of surface as first chain in second direction as shown in the figure below.

Hold down the Ctrl key and pick the following curve as second chain.

Apply the Normal constraint for the chain that lies on FRONT datum plane (because we will
mirror the part about FRONT datum plane) and Tangent constraint for the boundary chains
adjacent to the existing surface as shown below.
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Pick to complete the feature and it will appear as shown below.

Creating the connecting surface

Now we will create a surface that connects the handle surface with bowl. To create favorable
geometry for this new surface, first we will trim the existing surface. Datum curves required for
trimming operation have already been created but hidden.

So right-click the “TRIM_CONNECT” feature in the model tree and pick Show and curve will
appear on screen.

Select the TRIM_CONNECT datum curve on screen as shown below.



Pick on the Model tab to invoke the Project Tool and select the surface, shown in the
figure below, to project selected curve onto.

Pick to complete the feature.

Now we will trim the surface with projected curve.

So first select the surface.

Pick on the Model tab to invoke Trim tool.

Select the projected datum curve as trimming object as shown below.

The preview should appear as shown below.
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Pick or middle-click to complete the feature.

Now we will create a datum curve which will be used to construct the surface. We will create the
datum curves using Through Points option

Pick on the Model tab to invoke Curve through Points tool.

Pick the following vertex as first point for curve.

Then pick the vertex as shown in the figure below.

Now we will specify the tangent constraints for the ends of the curve.

So pick tab and change the End condition for Start Point to Tangent.



Now system wants to know a reference to which the new curve will be tangent, so pick the
following edge to make the new datum curve tangent to it at the start point.

If you look at the end of curve, you will notice that it is twisted. It is due to the wrong direction of

tangent constraint. So pick to reverse the direction.

Next change the End condition for End Point to Tangent and select the following edge as
reference.

Pick to reverse the direction and preview will appear as shown below.
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Pick to complete the feature. The datum curve will appear as shown below.

Now we will create a boundary blended surface by using the curves shown in the above figure.

Pick and select the curve shown in the figure below.

Trim it at both ends as shown in the figure below.

Now hold down the Ctrl key and pick second chain as shown in the figure below.



Pick in the Second Direction Collector to activate it.

Select the curve shown in the figure below as first chain in second direction.

Hold down the Ctrl key and pick the following edge as second chain.

Apply the Normal constraint for the chain that lies on FRONT datum plane (because we will
mirror the part about FRONT datum plane) and Tangent constraint for the boundary chains
adjacent to the existing surface as shown below.
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Pick to complete the feature and part will appear as shown below.

Now you can merge surfaces together to form a quilt and then mirror about FRONT datum plane.

Select File > Save to save the work done so far.
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