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CSWE | Exam Preparation | Surface Modifications

CHAPTER1

Surface Modifications

CSWE Exam Preparation
Surface Modifications Summary

When working with imported parts, whether the
imported model is a solid model or a surface model, we will have to deal with one
major disadvantage, and that is not having the features history available for
modifications.

The SolidWorks software
offers a few tools for
manipulating the geometry
of the imported model such
as surface move, rotate, copy, N
delete, etc. When used together Solid Model Surface Model
with the surfaces commands, -

much more can be achieved.

When a surface model has a
number of faces that consists
of a closed volume, it can be
converted into a solid model.
However if the surface model

is opened, it can only be made
into a thin walled part. Closed Volume = Solid Model Opened = Surface Model

This lesson focuses on the techniques that are used in the CSWE exam, where the
solid model will be converted into a surface model, and the handle will be rotated
into the upright position. The deleted faces will be patched up and knitted to the
entire model and then become one closed volume. The volume will then get
converted back to a solid model.
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CSWE Exam Preparation
Surface Modifications

Dimensioning Standards: ANSI
Units: INCHES — 3 Decimals

+

Temporary Axis

Loft Surface

Tools Needed:

Q@

@

Move / Copy

Trim Surface

@ Delete Surface

ﬂ] Knit Surface
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1. Opening a part document: S — N

Organize = New folder £- 0 @

- Click File / Open.

5 Part2sidprt
# PartASLDPRT
b Partasidprt

- Browse to the Training Files :
folder and open the part P
document named: =
Steel Handle.

- This model was created as

a solid, but the approach that

we are about to take will turn it into a surface model.

- The sample images below shows the cross sections of the model, before and
after the Delete Face operation.
2. Deleting the faces of the model:

- Right click on one of the 2 faces as indicated below
and select the Delete option below the Face selection.

- The Delete Face options appear on the Properties
tree.

- Select the Delete option and select the 2 faces as noted.

- Click OK. The 2 selected faces are removed and
the Solid model changes to a Surface model.

sttt ;
& - Sl Bole] |
///// : Realaa *. Delete Face ?
3 IR | Invert Selection ¢ x
Select Tangency
Select Connected Faces Semtims ﬁ
Zoom/Pan/Rotate "
Faces
s = [ [Face<t>
- N | Zepra st Face<2>
D @ | Delte.
ey
— | Move.
/ & e TNy
/ Features
Go To Feature (in Tree)
|88 | Configure Feature
X | Delete.
Bod ions A
Delete.
Delete 2 faces soite Delete
Open Drawing O Delete and Patch
FeatureWorks. , .
e O Delete and Fill
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- Rotate and zoom closer to examine the result.

Left end Right end

- Because the solid model has changed to a surface model, there is no mass in
it, and the Mass Properties command is grayed out at the moment.

- The intention is to separate the handle from the base, so that it can be rotated
to the upright position. The 2 deleted faces will get recreated and knitted with
the surface model to become one closed volume and then thicken into a solid.

3. Measuring the current angle:

- Change to the Right orientation (Control + 4), and enable the Temporary-
Axis from the View pull down menu.

- Switch to the Evaluate tool tab and select the Measure command.

- Measure the angle between the Right plane and the center axis of the handle.

‘%sougw@m-g Fle Edt View Insert Tools PhotoView 360

De?:gn 8 3 ) & S Check
Measure Mass Section Sensor |_
& Geomet
Study Properties Properties Statistics mety
[ Import Dy
= 0000 |

Evaluate

Calculates the distance

between selected items.
-] Sensors

[#{&] Annotations
{8 Surface Bodies(2)
~$= Chrome Stainless Steel
%3 Front Plane
~%3 Top Plane
%3 Right Plane
% Origin
[@ Imported1
& DeleteFacel

Select the Right
plane and the Axis

- The angle is 30°. Exit the Measure command.
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4. Rotating the handle: [insert) oo protoview 360 window Hep 9| ) - OSEAD0
Boss/Base Swept Cut
- Cut > polved L ofted Cut
SeleCt the Move/copy Features < &1 Fillet/Round... Bodies to Move A
command (arrow) from |  eatemmin M &1 Chafer. o
Fastening Feature » N
the Insert / Features Hole ,
FeatureWorks 4
pull down menus. — 0wt
Surface *| | Shell.. Mate Settings &
Face * | =i |Rib..
Curve | dil Scale..
Reference Geometry *| [11  Dome...
- At the l_)ottom of ‘Fhe = = 3 undo
Properties tree, click e @ Iozfmm... (<) coner
the Translate/Rotate Molds > g noent- N Faralel
- | ex.. — :
buttOIl (aI’I‘OW). # | Exploded View... &l Wrap... &JPerpendlculajr\
1 | Explode Line Sketch Cavity
@ | Cavity..
& Part.. _ Mates 2
Mirror Part... - Jorn...- - -
_  |{#|Combine.. | options ¥
E  Sketch [ | Spiit...
- Under the Bodies to £ 3D Sketch 2 MovefCODy--(\,A:F »
MOVG / COpy Selection &7 | 3D Sketch On Plane X Delete Body...
box, select the Handle
from the Surface -[ﬁ [EAERE] ER% Steel Handle {Default..
Bodies folder (arrow). [ Sensor
R gHA] Annotations
e Surface Bodies(2)
Bodies to Move/Copy A i:: DeleteFacelll]
ﬁ DeleteFacel1[2]
- Expand the Rotate —?E Chrome Stainless St
. & Front Plane
selection box and — 4 Top Plane
. opy % Right PI
select the Axis as | [ oo e
. . - Translate ¥ | gm
indicated below. @ importecl
Rotate @ DeleteFacel
iy Axls 1>
[*%  30.00deg i
- Enter 30deg for angle.
- Click OK.

Select the center
axis of this arc

- Change to the Front
orientation (Cntrl+1)
to view the result.
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5. Recreating the deleted surfaces:

- Now that the handle is rotated to the upright position, we can fill in the gaps
between the handle and the base. One of the commands to do that with is the
Surface Loft command.

- Switch to the Surfaces tool tab and select the Lofted Surface command.

2
PS SOLIDWORKS

Fle Edit View Insert Tools PhotoView 36(

A G
Extruded Revolved Swept

Features

T

4

Lofted
Surface  Surface Surface | Surface
Surfaces | cheet Metal [ Mold Tools | Evaluat

% R[]
e —

@ @ &

Surface  Surface

Boundary Filed Freeform

b

Lofted Surface

% Steel Handle (Default<<Def
@] Sensors

F+[A] Annotations

(2 Surface Bodies(2)

-4 DeleteFacel[1]
... Body-Move/Copyl
3= Chrome Stainless Steel

-3 Front Plane

- Top Plane

-3 Right Plane

L. Origin

@ Imported1

& DeleteFacel

3 Body-Move/Copyl

Creates a lofted surface
kI:JE:‘[ween two or more profiles.

|

- Under the Profile selection box, select the 2 curve edges as indicated below
(more settings on next page).

. Select 2 edges for
%
Loft Profiles

o R
e a
B3
(1] The green connectors
(4] must be on the same
side of each loft profile
[ start/End Constraints =

- It is recommended that Guide Curves
should be used to help control

the twisting between the

profile

accuracy of the loft feature.

s and increase the
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- Click inside the Guide Curves selection box to activate this option.

- Select the 2 linear edges as noted to use as guide curves.

Start/End Constraints 2
- ? Guide Curves A
Guide curves influence type: SeleCt 2 edges for
[To Next Guide -] Guide Curves
&
Guide tangency type:
|None - |
| Centerline Parameters ¥ |
Sketch Tools A
Drag Sketch | )
Options A
Merge tangent faces
Close loft
Show preview

- Under the Options selection box, enable the checkbox Merge Tangent Faces.

SlE Elee] - Also enable the Show Preview checkbox.
v R
Profiles S
2 Edge<i>
Edge<2>
(4]
| Start/End Constraints v
Guide Curves S
Guide curves influence type:
lTo Mext Guide v]
L= M|edge<s>
dge<4>
E
(4]
Edge<4>-Tangency
[one z)
| Centerline Parameters ¥
Sketch Tools 2
| orag stetch | 9 - The yellow preview indicates that the surface loft is
options A being created successfully.
Merge tangent faces
[ Close loft
V] Show prevew - Click OK to accept and exit the Surface Loft command.
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- Repeat the step 5 and create another
Lofted-Surface to fill the opening on
the other end of the handle.

- Create a section view using the
Right plane. Verify that all gaps
have been filled at this point.

- There are 2 surfaces under
the handle that need to be
trimmed, and it is quite difficult
to see clearly where they are. So we are
going to hide the base, and work with the handle only.

6. Hiding a surface body:

2 surfaces
must be trimmed

- One of the major advantages in working with multibody parts is the ability to
hide or show any of the bodies at any time, and a new feature can be added to

the selected body without affecting the others.

- The bodies can be selected directly from the graphics area or from the

Surface Bodies folder, listed on the FeatureManager tree.

- Click anywhere on the base and select the Hide command &

1-8
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7. Trimming surfaces:

- Rotate the view and locate the 2 surfaces under the handle as noted.

- Click the Trim Surface command from the Surfaces tool tab.

2%
DS SOLIDWORKS

File Edt View Insert Tools PhotoView 360 Window Help QleB-Ev&-ﬂQv@]I % B -

& PN ! 5 @ & & @ Planar Surface Fa) ® DekteFace & Extend Surface o @] Thicken
Extruded Revolved Swept Lofted Boundary Filled Freeform Filet Knit |o2s .
e e s e e e | @ oOffset Surface | Replace Face |# Trim Surface surface | 2 Thickened Cut

&7 Ruled Surface @ Untrin ‘Surface 5 cut with Surface

Features | Sketch | Surfaces | Sheet Metal | Mold Tools | Evaluate | Render Tools |

S EFEI) »
-

A

" Steel Handle (Default<<Default

Trim Surface @-a
Trims a surface where one
surface intersects with another

surface, a plane, or a sketch.

- Under the Trim Type
selection box, click
the Mutual option.

- Under Trimming-
Surfaces, select the
2 trim surfaces and

the Handle Surfaces Selection
[AEA)
o R
Trim Type S

Standard

o
Séections 2
Surfaces:

& |Body-Move/Copyl
Surface-Loftl
Surface-Loft2

(7) Keep selections
-: @) Remove selections

Surface-Loft1-Trim0
Surface-Loft2-Trim0

Remove Selection

Surface Split Options
|| split all

(@) Matural

2

'i J Linear

- Click the Remove-
Selection option and
select the 2 faces again.

- Click OK to exit the Trim Surface.
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8. Showing a surface body:

- After the trim we can now make the base body visible for the next step.

- Right click the Base body (DeleteFacel) and select Show & .

=R
-

% Steel Handle (Defa
-{&] Sensors

[i1[A] Annotations \/
=[#] Surface Bodies(4) e i@
<> Body-Move/Cq % | Invert Selection
%> Surface-Trim1
L. Surface-Trim1[B2d¥

4= Chrome Stainless Isolate
-3 Front Plane Material »
% Top Plane Body Display B
% Right Plane R | Delete Body...
~to SR Insert into New Part...
E ET;:?:;I Body Properties...
-2 Body-Move/Cop & | Change Transparency
I\ Surface-Loftl Feature (DeleteFacel)
{1} Surface-Loft2 Go To Feature (in Tree)
&5 Surface-Triml Parent/Child...

Collapse Items

Customize Menu

- The base body appears. We can now knit the base body to the other surface
bodies, so that they can become 1 closed volume.

g g - -

9. Knitting all surface bodies: # extend Sutace [ g | @1 Ticken Y
“ Trim Surface Su?amce %! Thickened Cut Geometry
<& Untrim Surface 2 cut with Surface .

- Click the Knit Surface command from the
Surfaces tool tab.

A @ o @R B

Knit Surface
Combines two or more
adjacent, non-intersecting
surfaces together.

- Select all surface bodies either from the
graphics area or from the Feature tree.
- Enable the ] -YE 3T
[V Knit Surface 7]
Try To Form v ®
Solid checkbox Sefections A
& Body-Move/Copyl
Surface-Trim1[1]
DeleteFacel[1
- Click OK.
| Try to form solid
- The surface [ Merge entities
model becomes a || capcontral v
solid model again.
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10. Creating a section view:

- Select the Right plane from the FeatureManager tree.
- Click the
Section View [, 5 :

command on P—————

the View Heads |2 +

Up toolbar. ——

=25@

®

- Verify that -
the part is now | >
a solid model. |5 "

l Edit Color

Show section cap

4 4 4

["Ikeep cap color

- Click Cancel to
exit the section

view command.

[[] section 2

11. Measuring the mass:
- Change the material to Chrome Stainless Steel.
- Click the Mass Properties command from the Evaluate tool tab.
- Using 3 decimal places, enter the final mass of the model here:

i) Mass Properties [

[Lrote J[_comr ][ ciose | [Loptonss ] [ Recaliote |

Output coordinate system:  — default — -

Steel Handle (Completed).SLDPRT
Selected items:

Include hidden bodies/components

Show output coordinate system in corner of window
[] Assigned mass properties
Mass properties of Steel Handle (Completed) ( Part Configuration - Default )
Output coordinate System: - default --
Densty = 0.282 pounds per cubic inch
Mass = 4.142 pounds
Volume = 14.700 cubic inches
Surface area = 76.457 square inches
Center of mass: (inches ) L
X =0.000 B
Y=0519
Z=0.000
Principal axes of inertia and principal moments of inertia: ( pounds * square
Taken at the center of mass.
= (0.000, 0.000, 1.000) Px=5.583

Ty = (1.000, 0.000, 0.000) Py =12.737
I = (-0.000, 1.000, 0.000) Pz = 14.803

Moments of inertia: ( pounds = square inches )
Taken at the center of mass and aligned with the output coordinate system.
00 e =-0.000

== - Save the document as Surface Modifications Completed

——— and close all documents.
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Exercise: Surface Modifications

1. Opening a part document:

- Click File / Open.

- Browse to the Training Files
folder and open the part
document named:

Surface Modifications_Exe.

- This part was created as a
solid model, and to make it
more similar to the ones used

in the CSWP-Surface and in the CSWE exams, it was
saved under a format other than SolidWorks, therefore

0 open

BB cverepnaeins >

pbiat.. O]

Organize > New folder

Favorites
M Deskiop

Js Downloads
% Recent Places

Name

P Bl ASSETIDYSLURSM

& Inlet_Outlet SLDPRT

¥ Part Modifications SLDPRT
b Part2sidprt

% ParASLDPRT

# PanBsidpnt

* Pipe_UpperSLOPRT

- PipesSLDPRT

s Computer
& Local Disk (C)

& Network

References..

no feature history will be available for editing.

- This exercise will show us one of the techniques to

work with these types of models.

2. Converting to surface model:

- By removing one of the faces of the solid model, it will be

transformed into a surface model instantly.

- Right click the faces as noted,
select the Delete option in
the Face section.

EYE =R
¢ R
Selections o .
; - In the Options
.
= section select
the Delete
option.
Onptions =
(2) Delete
O Delete and Patch
O Delete and Fill _ CliCk OK.

1-13
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Re Q@

L% | Invert Selection

Select Connected Faces
Contour Select Tool
Zoom/Pan/Rotate

Recent Commands

§

Curvature
Zebra Stripes...

ove...

Y

N
/& | Delete...
&

=S

T =

ce Properties...
& | Change Transparency

Feature (Surface-Importedl)

[E | Imnart Diannnstice

Right click this face
and choose Delete
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- The selected face is removed and the part changes into
a surface model. This model has 2 surface bodies.

3. Rotating a surface body:

- Select Insert / Features / Move/Copy.

PR ol Fle Edt View Tooks PhotoView 360 Window Help & \ O -
& Swept Bosg Boss/Base 4 ®  Swept Cut
Extruded Revolved m | qoq pocd Cut » Volved e | BOdy 2
Lz a2 ® Boundary Features & Fillet/Round...
i »| #
| Foatures [ Skeich | Suffaces | She Pattern/Mirror ' 7] | Chamfer...
Fastening Feature
| Hole 4
) [ @@@ l FeatureWorks 4
T ) & | Draft..
" Surface Modifications_Exe (Def: Surface H| (H | Shell...
-1 Sensors. Face v| & Rib..
E]-. ,;\n;otat:son; o G v| il | Scale...
= urface Bodies
»
% DeleteFacel[l] Reference Geometry g Dome... Body 1
Freeform...
Sheet Metal 4
§E Material <not specified> Weldments ,| @ Deform..
- Front Plane @ | Indent..
s Molds 4
< Top Plane _ | 8 | Flex.
%% Right Plane # | Exploded View... iedl | Wrap...
% Origin % | Explode Line Sketch -
<@ Surface-Imported1 "% | part.. 8| | Cavity..
G DeleteFacel ) & | Join..
Mirror Part... z :
8 | Combine...
EZ | Sketch ¥ | split..
27 | 3D Sketch 22 | Move/Copy..{
| 3D Sketch On Plane [®  Delete Body...
Derived Sketch
£ | Imported...
Sketch From Drawing .
4 DXF/DWG Save Bodies...
e d 5 Create Assembly...
esign Study
Customize Menu
Tahles 3

- Click the Translate / Rotate button at the bottom
of the tree to change to the Move / Rotate options.

- Click in the
Bodies to Move

box to activate it | sedies to move A

and select the @ |peleicFeceil2)

surface body on

the right as — :

indicated. Mates v
| Options v

- More setting on

Translate/Rotate —-

Body to
rotate

the next page...

N
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- Expand the Rotate section
and select the Origin as
the center of rotation.

- In the Z direction, enter |[sodies to movescopy
-30.00deg for rotate & | Deleterace1[2]
angle (arrow).

»

[ copy o
- The preview shows the [ mansite ¥
selected surface body Rotate -
is being rotated a
downwards. g Ezzjz
- Click OK to exit the \
Move/Rotate command. [constrains|

4. Extending a surface body:

- Click the Extend Surface command
from the Surfaces toolbar.

& ® DeleteFace |& Extend Surface

W @] Thicken
Filet

Knit
Surface
Extend Surface
Extends the edge, multiple
edges or the face on a
surface, based on end
conditions and extension
fype.

|® Replace Face |# Trim §'wface
@ unt

| &1 Thickened Cut

to extend

- For Edges/Faces to Extend, select the edge

as noted.
E - For End Condition, select
v % the Distance option.
Edges/Faces to Extend A
$ [ - Enter .500in for
distance.

End Condition:
(@) Distance

- For Extension
: Type, select
. D:UP‘ s the Same Surface
i < . ! option.
E jonType /| A
(@) Same surface

() Linear - Cth OK.

(Jup to point

1-15
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5. Creating a lofted surface:

- The surface that was deleted earlier will now gets recreated, using its own
existing geometry.

Y[R

& Surface-Loft

- Click Lofted Surface on
the Surfaces tool bar.

& S @ & &, @ Panarsurface g
Extruded Revolved Swept | Lofted | Boundary Filed Freeform A
surface  Surface Ssurface |Surface| surface Surface |9 Er=mE - =
By | start/End constraints ¥
Features | Skeich | Surfaces %iveel Wetal [ Mold Tools | Evaluate | Render Tools | | Guide Cu A |
?}’— Lofted Surface
m Creates a lofted surface
LR i naTs s (| | between two or more profiles.

- (@ sensors = For loft profile
select 2 edges

- For Loft Profiles select the
2 curved edges as noted.

. (8] [RI]®]
- The preview shows e

a new surface is v X
being created. Profies A
< Edge<1>
S Edge<2>
(1)
g n
- The grid lines on =
the previ ew | start/End Constraints ¥
Surface iS Called m;‘:::rvesmﬂuence t‘fpﬂ: :
the Mesh. To [To Next Guide =
remove them, - For guide curves
right click on this | * g
T select 2 edges
surface, go to 4
Mesh Preview and SR
select: Clear All - =
Meshed Faces. e ’
Skekch Tools &
Drag Sketch ey
. Options A
- Clle OK to accept Mergetangentfﬁces
and exit the Lofted ?crsewoﬂ | Clear All
Surface command, | S reses Meshed Faces
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6. Repairing the broken surface body:

- The broken area can be repaired with a revolved surface. This repair involves
a few steps: Convert the broken edges into a new sketch, remove its relations,
revolve the sketch as a new surface, delete the broken area, and then knit the
revolved surface to the surface part.

Front Plane

- Select the Front plane and open
a new sketch.

- Sketch a horizontal centerline
that will be used as the revolve
line.

- Hold the Control key and select
the 8 edges of the broken area
as indicated below.

- Some of the converted lines are
crossing the centerline, this will
cause an overlapping error when
the revolving the sketch. Those lines need to trimmed in the next step.

Convert 8 entities

1-17
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- Select the Trim Entities E‘E command from the Sketch toolbar.

- Select the Trim To Closet option (arrow).

I@l Blo® / Coincident to Vertex

4
Message A

Select an entity to trim to the nearest
intersecting entity or to drag to an

entity

i _ N
[+
e

| EH,J Trim away outside

-:NM o."l_ frim o dlosest

- Add a vertical centerline and use it to trim one of the lines.

Power trim

Corner

Trim away inside

Trim to the
intersection

|
|
|
\ Add centerline and Trim
‘ to the intersection

- Click on the portions of the lines that need to be deleted. When completed, all
of the lines must be connected continuously.

- When an entity is converted from a model edge, SolidWorks creates a relation
called On-Edge to reference it. When the model edge is changed, the entity
updates.

- There are 8 on edge relations that need to be removed, so that when the broken
area is deleted, it will not cause the dangling errors.

- Click the Display/Delete Relations commandi from
the Sketch toolbar.

- Under the relation section, select the option All In This
Sketch (arrow).

- Highlight all On-Edge relations and click Delete All.

7]

s - Click OK to exit the Display/Delete Relation command.

1-18
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- Switch to the Surfaces toolbar and select the Revolved Surface command.

i [=YEI
Extruded |Revolved| Swept Lofted Boundary Fi s~ Surface-Revolve 7
Surface | Surface | Surface Surface Surface Su
¥ R
Features | Skeish | Surfaces | Sheet Metal | Mold Axis of Revolution A
Revolved Surface . [
B Surface M Creates surface feature by
Sace 9 revolving a open or closed Directionl A
-{Z] Sensors ; q —
profile around an axis. Y
Annatations 1 MI [Blmd v]
[ 360.000eg i

- Select the horizontal | Coirection2 <]
of Revolution.

- Use the default 360deg revolve angle.

(&, Surface

Revolved
- Click OK.

7. Creating a split line:

- Although there are several ways that we can use to delete a surface but we are
going to try the split line approach instead. The Split Line divides a surface body
into 2 bodies, and the broken area can be deleted without affecting the other half.

- Select the Front plane and open a new sketch.

. . . Coincident
- Sketch a vertical line starting at the vertex shown.

- Switch to the Feature toolbar and select:

Curves / Split Line.
Reffré{:mce Curves = y
— E Type of spit
. . (") Silhouette
@ & | split LineS - (@) Projection
() Intersection
2  Helix and Spir
Selections A
2 M| sketchz
- Use the default

Projection option

@
- Click the surface body

Body to split
to split as noted.

["]single direction

- Click OK to complete Reverse directon
and exit the split command.

1-19
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8. Deleting surfaces: i e-

e @ L@

- The broken area
can now be deleted.

L% | Invert Selection

Select Connected Faces
Contour Select Tool
Zoom/Pan/Rotate

- Drag the Roll-Back
line up one step to
temporarily hide the
Revolved Surface.

Recent Commands

Curvature

Hﬂlg

Zebra Stripes...

(& | Delete...
Delete Move
H — Face Properties...
28 SpiitLinel 7 faCCS % | Change Transparency

{47 Surface-Revolvel

. . Rl
- Right click over one of the
v R

surfaces in the broken area
and select the Delete option | setections

»

below the Face section. @ e -
Face<4:> |
Face<5=> =
- Select the 7 faces to delete . _
. 3 Face<7> b
as indicated. =
Options A
. . (3 Delete
- Under the Options section O Delete and Patch
click the Delete button. #etie s 7

- Click OK to accept and exit the Delete Face command.

- The selected surfaces are deleted leaving a sharp clean edge that matches the
edge of the Revolved
Surface.

S EEAEIE) »
T )

-(&] Sensors
({4 Annotations
. =2 Surface Bodies(4)
- Drag the Roll-Back line % DeleteFacelll]
back down to the bottom. & pucers
% Surface-Revolvel
-3Z Material <not specified>

- The Revolved Surface % Front Plane
. - Top Plane
reappears. It will get %2 Right Plane
. -1, Origin
knitted to the surface ¢ Surface-Importedl
1 -3 DeleteFacel
part in the next couple P i
Of StepS & Surface-Extend3
-{Jb Surface-Loft2
@A Split Line2 Revolved
-G DeleteFace2 j S f
! urface

-_> [+ ¢ Surface-Revolvel

1-20
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9. Creating a section view:

- There are some areas that still need

trimming. The section view will v %

help us see and work with them a P a

little easier. — -
. =@

- Select the Right plane from the
FeatureManager tree and click the N
Section View command on the E . -
View Heads Up toolbar. B

[]5haw section cap
e . Keep cap color
QASM@E B @ B8 | :

[T
i Section View 2

- Rotate the view to see the left end of the Revolved Surface.

10. Trimming the surfaces:

Delete 2 surfaces

Y= AR
< Trim Surf ')
- Change to the P Ea—
Surfaces tool tab. Trim Type A
Standard
. . (@) Mutual
- Click the Trim
Selections "
Surface command. Surfaces:
@ | Surface-Loft2
DeleteFace2
- Select Mutual under
the Trim Type Surfaces to Keep
(") Keep selections
. A (@) Remove selections
- For Trimming Surface o [seerscerrim
oo
select the cylindrical S ‘
body and the lofted
surface as indicated.  surface spht options A
[ split all
. (@ Natural
= Clle the RemOVe (7) Linear

Selection button and
select the two surfaces
as noted (the left end of
the cylindrical body and the surface
that intersects the lofted surface and
the cylindrical body).

- Click OK and check your surface model
against the image shown here.
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11. Creating the planar surfaces:

- Before the surface model can be turned back into a solid model, all openings
should be closed off. One of the quick ways to do this is to use the Planar
Surface command.

- Click the Planar Surface command from the Surfaces tool tab.

- Select the 3 circular edges Select 3 edges

as indicated for Bounding
Entities.

- The preview of the new T )
surfaces appears, indicating
that they are being created.

- Click OK to accept and exit
the Planar Surface command.

12. Knitting all surfaces:

- After all surface bodies are knitted into a single body, it can be made into a
solid model.

- Click the Knit Surface command from the Surfaces tool tab.

- Expand the Surface Bodies folder on the FeatureManager tree.
- Select all surfaces inside of this folder; there should be a total of 6 surfaces.

- Enable the Try To Form Solid checkbox and uncheck the Gap Control option.

@ & .-. =-% Surface Modifications_.,
¢ X Annotations
=2 Surface Bodies(a)

DeleteFacel[1]
Surface-Revolvel
Surface-Trim2
Surface-Planel[1]
Surface-Planel[2]
Surface-Planel[3]

B II:I 4= Material <not speci..|
& Frant Plane
{/] Try to form solid 36 Top Plane
[ merge entities & Right Plane
% Origin
Gap Control ¥
/?D p Con - | B Surface-Imnartec]

- Click OK to exit the Knit Surface command.

Select all surfaces
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13. Verifying the solid model:
- Create a section view to see if the surface model has turned into a solid model.

- Select the Front plane from the FeatureManager tree and click the Section-
View command.

2

Drawing section view A

Pl
Al A

Section 1 2
=g

2

& 0.00in

[¥ o0.00deg

[} o0.00deg

i

Show section cap
Keep cap color

|| section 2 M

- The preview should show the model is \
a solid part at this point.

- Click Cancel to exit the Section View command.

14. Saving your work:
- Click File / Save As.
- Enter Surface Modification_Exe for the name of the file.

- Click Save and replace the existing file when prompted.
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