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Why use surfacing
techniques on solids?

We can use surfacing techniques to repair or enhance solid models because a solid body in
SolidWorks is actually made up of several faces. Faces are, in the end, surfaces.

It is sometimes hard to envision a solid body as made up of surfaces because in real life
everything has a thickness and a mass, while surfaces have zero thickness. If | think of a block of
wood and | cut an infinitely thin slice of it, no matter how thin, I will still see a solid block of
wood. In SolidWorks, however, if | remove a face from a solid body, it will become a surface
body and I'll be able to see the inside of the body as a hollow shell that is made up of all the
faces that enclose the volume. The images below show a solid body made of several faces on
the left, and the same body, now a surface body, once some of the faces have been removed.

So, with that much said, it seems reasonable that we can modify solid models by modifying the
faces (surfaces) in them. The following examples show a few ways to take advantage of
surfacing techniques to repair or enhance solid models by eliminating geometry, repairing fillets
and curves, blending faces, etc. | hope you find the examples useful.
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Example 1: Eliminate
Geometry

Use Delete Face to erase faces in the model. Pay attention to the options:
Delete will simply erase the face(s) and leave a hole in its place.

Open the file examplel.sldprt. If asked about running feature recognition, answer “no”.
Click on Delete Face on the Surfaces Tab.

Select the option Delete in the property manager.

Choose the eight faces in the image and click OK to accept the feature.
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5. The eight faces you chose will be erased and a hole will be left on its place. Notice also
that the solid body is now a surface body.

Patch will erase the face(s) and extend surrounding faces to cover the hole.

1. Inthe Feature Manager Tree, right click on the Delete Face feature just created and
choose Edit Feature from the flyout menu.

2. Using exactly the same eight faces as before, choose now the option Delete and Patch
from the property manager. Mark the option to see preview and notice how edges of
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Example 1: Eliminate
Geometry

adjacent faces are being extended in order to patch the hole left by erasing the eight
faces.

Features | Sketch | Surfaces | SheetMetal | Direct Editing | Evaluate | DimXpert | Office Products

N Y

R

Selections 3

m Face<l>

Face<2>
Face<3> =
Face<4>
Face<5>
Face<b> e

Options 3
O Delete
G) Delete and Patch
O Delete and Fill

Show preview

3. Click OK to accept the changes. The result: The model looks like those eight faces never
existed.

e
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Example 1: Eliminate
Geometry

Fill will erase the face(s) and replace with one single surface.

1. Inthe Feature Manager Tree, right click the Delete Face feature and click on Edit
Feature from the flyout menu.

2. Using the same eight faces as before, choose the option Delete and Fill from the
property manager.

3. Click OK to accept changes. The result: the eight faces have been erased and replaced by
one single surface that seems to fuse them all together.
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Example 2: Repairing an
ugly fillet

Every now and then, you’ll end up with ugly fillets and corners in your solid model. These bad
faces can be simply unflattering for your model, or can also mean the difference between a
shell operation that succeeds and one that fails. Use surfacing techniques to repair them by
eliminating faces from the fillet and patching the hole with a new surface.

1. Open the file example2.sldprt.
2. Use Delete Face (Surfaces tab) to eliminate all the small faces in the fillet. Make sure to
use the option Delete in the property manager. See image.
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3. We’ll now trim part of a couple of other faces, to create a better shape for the hole and
increasing the chances of achieving a better looking patch. Open a sketch on the planar
face shown in the picture and sketch a line between the two vertices you see there.
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Example 2: Repairing an
ugly fillet

4. Use the sketch you just created to section the face. Go to Insert, Curve, Split Line. Under

Type of Split, select Projection, under Selections, select the sketch and the same face it’s
sketched on. See image.
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Example 2: Repairing an
ugly fillet

5. Follow the same procedure with the face on the left bottom that also has a sharp
corner. See image.

Type of Split
() Silhouette

»

@ Projection

() Intersection

Selections

L f# P[sketens

b

N

I:‘Single direction

Reverse direction

6. As aresult of the previous steps, we have sectioned the two bigger faces and can now
safely eliminate only the small sharp corners that are getting in the way. Click on Delete
Face and use the option Delete to erase them both at the same time. See image.
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Example 2: Repairing an
ugly fillet

7. We’ll now patch the hole. Click on Filled Surface (Surfaces tab). Select all edges around
the hole. Make sure to get closer so you don’t miss any small edge by accident. There
should be 10 edges total. If you enable the preview, you’ll see how a surface shows up
and it’s somehow contoured in a fashion that tries to follow the shape of the other faces
that meet at the vertex where the hole is.
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8. Notice the callout that shows up pointing to each one of the edges as you choose them.
By default, it always says Contact. This callout indicates the curvature control option at
the edge. In other words, how is the curvature of the new surface going to be with
respect to that of the pre-existing surfaces it meets at the edges? Contact simply creates
a new surface, Tangent creates a surface that is tangent to the pre-existing one at the
edge and Curvature creates a surface that shares the same curvature of the pre-existing
one at the edge. You can adjust this option for each edge separately or apply the same
to all. In this case, choose Tangent and mark the option Apply to all edges.

9. Scroll down to the bottom of the property manager and, under Options, choose Merge
Result. If everything went according to instructions and you didn’t miss an edge while
creating the patch, the option Try to form a solid should become available. Select that
option. Click OK to accept.
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Example 2: Repairing an
ugly fillet

10. The result: You have once again a solid body and the fillet now looks like a smooth face
that is tangent to all others adjacent to it. See image.

The following example shows a slightly different situation, although the procedure is very
similar.

1. Open the file example2b.sldprt.
2. Click on Delete Face with the option Delete and select the face that appears in the
image. Click OK to erase it.
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Example 2: Repairing an
ugly fillet
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3. Click on Offset Surface (Surfaces tab) and select the face shown in the following image.
Use an offset distance of zero. By using offset face we’ll create a copy of the face right
on top of the original one. We do this because we need to trim this face and it’s often

easier to trim a copy of it and then simply get rid of the original and replace it with the
one we modified.
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Example 2: Repairing an

ugly fillet

4. Hide the model to facilitate working with the copy of the face (Right click on it on the
graphics area or on the Feature manager tree and select Hide from the flyout menu).

5. Under Tools, Sketch Tools, select Face Curves. Face Curves is used to extract iso-
parametric (UV) curves in surfaces. These curves are saved as 3D sketches. In the
property manager, select the copy of the surface. You’ll see a mesh of curves appear.
We need curves at a specific location at the point where this face meets the others in
the model, so in the position vertex field make sure to select the vertex shown in the
following image. The curve we want is the one shown in pink. Click OK to accept.
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6. You will see a new 3D sketch has been created in the Feature Manager tree. We’ll use
the 3D sketch to trim the copy of the face. We will use Trim Surface this time. Trim
Surface allows you to trim and discard parts of a surface using sketches or other
surfaces as your trimming tools. The surfaces are cut where they meet the other
surfaces or the normal projection of the sketches and you choose what parts to keep
and which ones to discard. Click on Trim Surface (Surfaces tab) and select the 3D sketch
as the trimming tool. Select the part of the surface to keep as shown in the image.
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Example 2: Repairing an
ugly fillet

%+ Trim Surface ?
o XK
Trim Type "
@ standard
Mutual
Selections A
Trim took

L5 |3DSketch1

part to keep

@) Keep selections
() Remove selections

(5 < irface_Offsetl Trim0

Surface Split Options

[ split all
@ Matural

() Linear

A

original face.

7. Make the model visible again and use Delete Face with the option Delete to erase the
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Example 2: Repairing an
ugly fillet

8. Use Offset Surface again to create a copy of the cylindrical face as shown in the image.
Use an offset distance of zero just like before.
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9. Click on the copy of the face we just made and then go to Tools, Sketch Entities, Spline
on Surface to sketch a spline that will be bound to this surface we just created. Sketch a
two point spline between the points shown in the image.

W
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Example 2: Repairing an
ugly fillet

10. Add a tangent relation between the spline and the edge of the fillet.
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11. Use this sketch to trim the surface, just like we did with the previous one. You can
choose to temporarily hide the other two surface bodies (the model and the modified
copy of the surface we worked with previously) if you wish.
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Example 2: Repairing an
ugly fillet

12. Show all surface bodies and use Delete Face with the option Delete to erase the original
face and leave the modified copy in its place, just like we did with the other one.
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13. By this time we have a nice looking hole waiting to be patched, but if we attempt to use
Filled Surface right now we’ll run into trouble choosing the edges around the hole on
the left side. This problem is solved by knitting the faces we have together into one
surface body first. Click on Knit Surface (Surfaces tab) and choose all the surface bodies
we have. There should be three surface bodies. Click OK to knit them together.

14. Now we can use Filled Surface to patch the hole. Click on Filled Surface and select all
edges around the hole. There should be five edges. Choose Curvature Control Tangent
and apply to all edges. See image.
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Example 2: Repairing an
ugly fillet

15. Scroll down to the bottom of the property manager and choose the option Merge
Result. If everything went according to plan, the option Try to form solid should become
available. Select it and click OK to accept the patch. The result is a new, smoother face
where the ugly fillet used to be.
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