
Exercise 25
In this exercise we will create a surface model of headlight. We will build the radiuses with
boundary blend surface instead of using the Round tool.

The completed model is shown in the figure below.

If the Round tool is used to create the geometry for this part then it results in poor surface quality
as shown below. Here the round ends as a point, giving poor reflection of light.

Set the working directory to the EXAMPLES folder and open the model HEAD_LIGHT.PRT
Part will appear as shown below.
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Because this part is symmetrical so we will create half side of the part and then mirror it.

Creating the datum curve

First we will create a datum curve, which will be used to build the surface.

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

Pick the vertices shown in figure below as references.

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

Pick the following surface to make the datum curve tangent to this surface.

Now check the 'Make end curve to be perpendicular' option as shown below.



'Make end curve to be perpendicular' option is used to make the curve perpendicular to an edge.

Pick the edge shown in the figure below to make datum curve perpendicular to this edge.

Now change the End condition for End Point to Tangent.

Pick the following surface to make the datum curve tangent to this surface.

Check the 'Make end curve to be perpendicular' option and pick the edge shown in the figure
below.
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Pick to reverse the direction of perpendicular constraint.

Pick to complete the feature.

Creating the surface

Now we will create the boundary blended surface.

Pick and select the references shown in the figure below as first and second chains.

Pick in the Second Direction Chain Collector to activate it.

Select the reference shown in the figure below as first and second chains in second direction.



Apply the Tangent constraint for the chains shown in figure below.

Pick icon or middle-click to complete the feature.

Now you can merge surfaces together to form a quilt and then mirror about TOP datum plane.
Final part will appear as shown below.

Select File > Save to save the work done so far.
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Exercise 26

In this exercise we will build the geometry for an electric iron. The completed model is shown in
the figure below.

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

First we need to trim the existing surfaces, and then we will create new ones.

Trimming the Surface

Datum curves required for trimming operation have already been projected.

Select the surface shown in figure below.



Pick on the Model tab to invoke Trim tool.

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

Pick or middle-click to complete the feature.

Now select the surface shown in figure below.

Pick on the Model tab to invoke Trim tool.

Select the projected datum curve as trimming object as shown below.
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Pick to flip the quilt side to keep so that preview appears as shown below.

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

Creating the datum curve

First we will create a datum curve, which will be used to build the surface.

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

Pick the vertices shown in figure below as references.



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

Select the adjacent surface as reference as shown in figure below.

Now change the End condition for End Point to Tangent and pick the following surface as
reference.

Check the 'Make end curve to be perpendicular' option and pick the edge shown in the figure
below.
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Pick to reverse the direction of perpendicular constraint.

Pick to complete the feature.

Creating the surface

Now we will create the boundary blended surface.

Pick and select the references shown in the figure below as first and second chains.

Pick in the Second Direction Chain Collector to activate it.

Select the references (edges) shown in the figure below as first and second chains in second
direction.



Apply the Tangent and Normal constraints for the chains shown in figure below.

Pick icon or middle-click to complete the feature.

Trimming the Surface

Now we will trim the boundary blended surface so that a new boundary blended surface can be
created having four chains. Datum curve required for trimming operation have already been
created. So we will just project it on surface.

Select the TRIM_CONNECT datum curve on screen as shown below.
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Pick on the Model tab to invoke the Project tool and select the boundary blended
surface to project selected curve onto as sown in figure below.

Pick to complete the feature.

Now we will trim the surface with this curve. So first select the boundary blended surface.

Pick on the Model tab to invoke Trim tool.

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



Pick to flip the quilt side to keep.

Pick or middle-click to complete the feature.

Creating the datum curve

Now we will create a datum curve, which will be used to build the surface.

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

Pick the vertices shown in figure below as references.

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

Select the adjacent surface as reference as shown in figure below.

Pick Done/Return to complete the end conditions definition.



Surface Modeling - A Practical Approach Creo 4.0

Pick to complete the feature.

Creating the surface

Now we will create the boundary blended surface.

Pick and select the references shown in the figure below as first and second chains. Notice
that second reference is the edge of underlying surface.

Pick in the Second Direction Chain Collector to activate it.

Select the references shown in the figure below as first and second chains in second direction.
Notice that first reference is the edge of underlying surface.

Apply the Tangent constraint for the chains shown in figure below.



Pick icon or middle-click 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 RIGHT datum plane.

Select File > Save to save the work done so far.
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Exercise 27

In this exercise we will build the model of a BINOCULAR.

The completed model is shown in the figure below.

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

Because this part is symmetrical about two datum planes so we will create only a quarter of the
part and then mirror it.

We will use boundary blend tool to create the desired surface geometry. But if you look at the
part, you will notice that the gap that we need to fill has five sides (elaborated in the figure below).
So we cannot build a boundary blend surface to fill this gap.



To solve this problem, we will create a datum curves to divide this area into two regions. Then
we will build two boundary blended surfaces each having four chains.

Creating the datum curves

Datum points required to create the curves have already been created. So turn the display of
datum points “ON”

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

Pick the PNT0 and PNT2 datum points as first and second reference, respectively, as shown in
the figure below.

So pick tab and change the End condition for Start Point to Tangent and
select the adjacent surface as reference as shown in figure below.
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Now change the End condition for End Point to Normal and select the RIGHT datum plane as
reference.

Pick to reverse the direction of constraint.

Pick to complete the feature.

Creating the first surface

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

Pick and select the curves shown in the figure below as first and second chains.

Pick in the Second Direction Chain Collector to activate it.

Select the references shown in the figure below as first and second chains in second direction.

Apply the Tangent and Normal constraints for the chains shown in figure below.



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

Creating the second surface

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

Pick and select the curves shown in the figure below as first and second chains.

Pick in the Second Direction Chain Collector to activate it.

Select the references shown in the figure below as first and second chains in second direction.
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Apply the Tangent and Normal constraints for the chains shown in figure below.

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

Pick to complete the feature. Part will appear as shown below.

Merge all the surfaces shown in the above figure together.



Mirroring the quilt

Now mirror the merged quilt and select RIGHT datum plane as reference plane. After mirror
operation part will appear as shown below.

Now merge the mirrored and its parent quilt and mirror the new quilt about TOP datum plane.

Merge the mirrored and its parent quilt so that part appears as shown below.

Thickening the Surface

Now we will thicken the quilt. So first pick the quilt as shown below.

Pick to invoke Thicken tool and enter 1.5 as the offset value on the dashboard.

Pick or middle-click to complete the feature. Part will appear as shown below.
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Select File > Save to save the work done so far.



Exercise 28

In this exercise we will build the model of a sink mixer. We will also learn how to reduce parent
child relations by incorporating ribbon surface. The completed model is shown in the figure below.

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

Datum curves required for building the surface geometry can be seen in the above figure. The
datum curve named “CURVE_ROUND_H” is most important for building smooth surface
geometry. So you are encouraged to explore how this curve has been built after completing this
exercise.

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

We will use boundary blend tool to create the desired surface geometry. But before creating the
boundary blended surface, we will create a ribbon surface. This ribbon surface will make sure
that surfaces don’t develop unnecessary parent child relations while creating tangency
constraints.

A Ribbon surface is a datum that represents a tangent field created along a base curve.
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Creating the ribbon surface

To create the ribbon surface, pick on the Model tab as shown below.

Pick the curve shown in figure below as ribbon base curve.

Select Done Curves to proceed. Now system will ask to select the ribbon reference curve.

So pick the curves shown in figure below as ribbon reference curves.



The Ribbon surface is tangent to reference curves that intersect the base curve.

Select Done Curves in the menu.

SelectWidth in the dialog box then pick

Enter 2 and hit Enter key.

Pick to complete the feature. The ribbon surface will appear as shown below.

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.

Now hold down the Ctrl key and pick “CURVE_ROUND_H” as second chain, as shown in the
figure below.
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Pick in the Second Direction Chain 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 curve shown in the figure below as second chain in second
direction.

Apply the Normal constraint for the chain shown in figure below.



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

Apply the Tangent constraint for the chain shown in figure below.

Notice that system is unable to apply the Tangent constraint as it does not know to which
reference the surface should be tangent to. So we need to specify the reference (ribbon surface)
as tangent reference.

So pick tab to access the Constraints panel and pick “Direction1-Last chain”. Notice
that the reference collector is active as shown below.
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Now pick the ribbon surface that we created before as shown in figure below.

Pick to complete the feature.

Creating the second surface

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

Pick and select the curves shown in the figure below as first and second chains.



Pick in the Second Direction Chain Collector to activate it.

Select the curves shown in the figure below as first and second chains in second direction.

Apply the Normal constraint for the chain shown in figure below.

This surface will be mirrored about TOP datum plane. Therefore to maintain tangency between
original and mirrored surface, the surface has been constrained Normal to the TOP datum plane.
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Apply the Tangent constraint for the chain shown in figure below.

To select the reference for tangent constraint, pick tab and activate the reference
collector for “Direction1-Last chain”. Then pick the ribbon surface as shown in figure below.

Pick to complete the feature.

Now if you look at the part, you will notice that the gap in the middle of the part has five sides. So
we cannot build a boundary blend surface to fill this gap.



So we will create two datum curves to divide this area into three regions. Then we will build three
boundary blended surfaces each having four chains.

Creating the datum curves

Datum points required to create the curves have already been defined. So turn the display of
datum points “ON”

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

Pick the PNT8 and PNT9 datum points as first and second reference, respectively, as shown in
the figure below.

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

Select the ribbon surface as reference as shown in figure below.
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Now change the End condition for End Point to Tangent and select the ribbon surface shown in
figure below.

Pick Done/Return to complete the end conditions definition.

Pick to complete the feature.

Again pick to invoke Curve through Points tool.

Pick the PNT8 and PNT10 datum points as first and second reference, respectively, as shown in
the figure below.



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

Select the adjacent ribbon surface as reference shown in figure below.

Pick to complete the feature.

Creating the third surface

Now we will create a boundary blended surface with four chains. For this surface we will select
the datum curves instead of edges of surfaces. Selecting the edges of existing surface will make
the new surface a child of that surface, which we want to avoid.

So pick and right-click 06___PRT_ALL_SURFS layer and pick Hide.

Pick and select the curves shown in the figure below as first and second chains.

Pick in the Second Direction Chain Collector to activate it.

Select the curves shown in the figure below as first and second chains in second direction.



Surface Modeling - A Practical Approach Creo 4.0

Before applying the constraints we need to unhide the surfaces, so again right-click
06___PRT_ALL_SURFS layer and pick Show.

Apply the Tangent constraint for the chains shown in figure below.

To select the references for tangent constraint, pick tab and select the
corresponding ribbon surface for the each curve as shown below.



Pick to complete the feature. Now part will appear as shown below.

Creating the fourth surface

Now we will create a boundary blended surface with four chains. For this surface we will select
the curves instead of edges of surfaces. Selecting the edges of existing surface will make the
new surface a child of that surface, which we want to avoid.

So right-click 06___PRT_ALL_SURFS layer and pick Hide.

Pick and select the curves shown in the figure below as first and second chains.
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Pick in the Second Direction Chain Collector to activate it.

Select the curves shown in the figure below as first and second chains in second direction.

Before applying the constraints we need to unhide the surfaces, so right-click
06___PRT_ALL_SURFS layer and pick Show.

Apply the Tangent constraint for the chain shown in figure below.



To select the references for tangent constraint, pick tab and select the ribbon
surface as reference.

Pick to complete the feature. Now part will appear as shown below.

Creating the fifth surface

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

Pick and select the references shown in the figure below as first and second chains. (Use the
proper filter to make sure that you select the edge or curve as elaborated in figure below.)

Pick in the Second Direction Chain Collector to activate it.

Select the references shown in the figure below as first and second chains in second direction.
(Use the proper filter to make sure that you select the edge or curve as elaborated in figure
below.)
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Apply the Tangent constraint for the chains shown in figure below and select suitable references
for constraints.

Pick tab and select the ribbon surface as reference for second chain in first direction.

Pick to complete the feature.

Now hide the right-click 06___PRT_ALL_CURVES and PRT_SURF_RIBBON layer to unclutter
the screen.

Merge all the surfaces shown in the above figure together so that part appears as shown in
figure below. (Notice all overlapping edges appear magenta)



Now unhide the TOP_SURF feature, by right-clicking on it in the model tree and merge it also
with the existing quilt.

Mirroring the quilt

Now mirror the merged quilt and select TOP datum plane as reference plane. After mirror
operation part will appear as shown below.

Now merge the mirrored and its parent quilt, and then apply a radius of 8

Select File > Save to save the work done so far.
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Exercise 29

In this exercise we will build the model of a bicycle seat. The completed model is shown in the
figure below.

Set the working directory to the EXAMPLES folder and open the model BIKESEAT1.PRT
Part will appear as shown below.

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

In the above figure, top surface of the seat is shown. We will trim the shown surface so that a
boundary blended surface can be built with four chains.

Trimming the Surface

Datum curves required for trimming operation have already been created.

Select the TRIM_FRONT datum curve on screen as shown below.



Pick on the Model tab to invoke the Project tool and select the top surface to project
selected curve onto as sown in figure below.

Pick to complete the feature.

Now we will trim the surface with this curve. So first select the top surface.

Pick on the Model tab to invoke Trim tool.

Select the projected datum curve as trimming object as shown below.
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Pick or middle-click to complete the feature and trimmed surface will appear as shown
below.

Creating the 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 left end as shown in the figure below.

Now hold down the Ctrl key and pick curve shown in the figure below.



Trim it at right end 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.
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Apply the Normal and Tangent constraints for the chains shown in figure below.

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

Pick to complete the feature.

Merging the surfaces

Now we will merge the surfaces together.

So select newly created surface and trimmed quilt as shown in the figure below, while holding
down Ctrl.



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.

Mirroring the quilt

Now we will mirror the merged quilt. So select the merged quilt by picking it on screen.

Pick on the Model tab to invoke Mirror tool and select the RIGHT datum as Mirror plane.

Pick to complete the feature.

Now we will merge the quilts together.

So select the mirrored and its parent quilt, shown in the figure below, while holding down Ctrl key.

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.

Solidifying the quilt

Now we will solidify the quilt but before that we will merge an extruded surface with the quilt.

The extruded surface represents the bottom shape of the seat. The surface has already been
created but hidden.
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So right-click the “Extrude 1” feature in the model tree and pick Show.

To perform merge operation, select the extruded surface and the quilt, as shown in the figure
below, while holding down Ctrl key.

Pick on the Model tab to invoke Merge tool.

Pick to retain the desired side as shown in figure below and then or middle-click to
complete the merge feature.

Now select the merged quilt.

Pick to invoke Solidify tool.

Pick or middle-click to complete the feature.



Now we will shell this part.

Pick to access the Shell tool.

Enter 2 as the thickness value

Select the following highlighted surface to add it to Removed surfaces collector.

Pick icon to complete the feature.

Select File > Save to save the work done so far.
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Exercise 30

In this exercise we will build the model of a bicycle seat. In this exercise all surfaces will be
curvature continuous to each other.

The completed model is shown in the figure below.

Set the working directory to the EXAMPLES folder and open the model BIKESEAT2.PRT
Part will appear as shown below.

We need to create a surface that fills the “Head Area”. Although this surface can be created from
the existing curves but it will result in singularities. So we will create the “Head Area” using a
technique that does not create singularity. This technique requires additional datum curve so first
we will create a Through Points datum curve.

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



Creating the datum curves

Datum points required to create the curve have been created already. So turn the display of
datum points “ON”

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

Pick the following point as first reference for curve.

Pick the point as shown in the figure below as second reference.

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

Select the TOP datum plane as reference.

Pick to complete the feature. The datum curve will appear as shown below.
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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 left end 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 Chain Collector to activate it.

Select the curve shown in the figure below as first chain in second direction. Then trim this chain
at the curve shown.

Hold down the Ctrl key and pick the curve shown in the figure below as second chain in second
direction. Then trim this chain at the curve shown.
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Apply the Normal constraint for the chains shown in figure below.

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

Pick to complete the feature.

Trimming the Surface

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

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 we will trim the boundary blended surface with this curve.

So first select the newly created 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 left side of the surface as
explained below.

Pick or middle-click to complete the feature.
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Creating the second surface

Now we will create another boundary blended surface to fill the remaining gaps.

Pick and select the curve shown in the figure below as first chain. Then trim this chain at the
references shown.

Now hold down the Ctrl key and pick the curve shown in the figure below as second chain. Then
trim this chain at the references shown.

Pick in the Second Direction Chain Collector to activate it.

For second direction we will select the edges of surfaces instead of datum curves. Selecting the
edges of surfaces is advantageous as when we will constraint the boundary blended surface,
system will correctly assume the references.

So pick and right-click PRT_ALL_CURVES layer and pick Hide. (You don’t need to exit the
boundary surface dialog box for this operation)

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



Hold down the Ctrl key and pick the edge shown in the figure below as second chain in second
direction.

Apply the Normal and Curvature constraints for the chains shown in figure below.

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

Pick to complete the feature.
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Merging the surfaces

Now we will merge the surfaces together.

So select newly created surface and the quilt as shown in the figure below, while holding down
Ctrl.

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.

Now select the merged quilt and surface, shown in the figure below, while holding down Ctrl.

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.



Mirroring the quilt

Now we will mirror the merged quilt. So select the merged quilt.

Pick on the Model tab to invoke Mirror tool and select the RIGHT datum as Mirror plane.
Preview will appear as shown below.

Pick to complete the feature.

Now we will merge the quilts together.

So select the mirrored and its parent quilt, shown in the figure below, while holding down Ctrl key.

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.

Solidifying the quilt

Now we will solidify the quilt but before that we will merge an extruded surface with the quilt.
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The extruded surface represents the bottom shape of the seat. The surface has already been
created but hidden.

So right-click the “Extrude 1” feature in the model tree and pick Show.

To perform merge operation, select the extruded surface and the quilt, as shown in the figure
below, while holding down Ctrl key.

Pick on the Model tab to invoke Merge tool.

Pick to retain the desired side as shown in figure below and then or middle-click to
complete the merge feature.

Now select the merged quilt.

Pick to invoke Solidify tool.

Pick or middle-click to complete the feature.

Now we will shell this part.

Pick to access the Shell tool.



Enter 2 as the thickness value

Select the following highlighted surface to add it to Removed surfaces collector.

Pick icon to complete the feature.

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