Solidworks2006- surface modeling — Mouse

Solidworks 2006 Surface-modeling
(Tutorial 2-Mouse)
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Tutorial 2A

Import 2D outline drawing into Solidworks2006
Build 3D curves based on the imported drawing
Build the upper surfaces of the mouse

Tutorial 2B

Do the draft analysis to search any undercut portion on the
upper surfaces

Adjust the curvature of the problem surface manually
Build the lower surfaces of the mouse
Convert the surfaces into a solid

Tutorial 2C

Please be reminded that this series of tutorials is designed
to demonstrate a design approach with Solidworks, rather

Build the parting surfaces based on the imported drawing
Create components from the finished model
Re-assemble the components into a product

Modify the outlook of the master model and then get all
components updated automatically

than the command itself.
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Tutorial 2A

. Create a new project folder and copy this drawing file %
(your DVD name):\Model\mouse_outline.dxf) into the

folder

. Enter Solidworks2006 by double-clicking its icon on the ‘
desktop. % @

(BEFORE START, reset the layout of workbench if

necessa ry) DXF/DWG Import
- ’ Select the method to open this D=F/DWGE file:
. Select “File/Open” on the menu bar and select the S i
drawing (mouse_outline.dxf) & e e
. . y ) Embed as asheet in native armat
® SeIeCt “Cl‘ea'[e new SO|IdWOI’kS dl‘aWIng ;bLi:ktooril;inalfile S
o Select “Next” :: ::Ez: ::[?Tn::t:::m file [imparts &5 parts, assemblies
. (You should have a preview); select “Next” again
. Select “Finish”
A-3
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Tutorial 2A

To confirm that the size of the drawing is correct:- = % % & :

° Clle “Annotations” iCOﬂ Crawings ™ Sketch T |&nnotations | T odel Tkernz  Autoc
. Click “Smart Dimension” icon
. Click on the scale line of the drawing
. Check if the displayed dimension is 50mm; If = 400000 _
not, we need to enlarge or shrink the drawing
into the correct size. o Check if it is 50

SOmm

To copy and paste the drawing into 3D space:-

. Multi-select all entities on the drawing, except
the scale bar;

. Select “Edit /Copy” on the menu bar

File: | Edit %ew Insert Tools Win
b= ) undo shest  Chri+z
—— Q& CanfbReds  chel

E Fepeat Last Command

¥ cut Chrl+%

— |_-:|. Dacka el Ly
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Tutorial 2A

. Select “File/New” on the menu bar;

. Select “Part”

. Click OK

. Click “Sketch” icon and select Front Plane
. Select “Edit/ Paste” on the menu bar

. (All 2D elements are now pasted onto this

sketch plane, Front Plane)

. Click “Exit Sketch” icon to exit

A-5
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Tutorial 2A

To hide the arc centerpoints and control points
of splines (optional):-

. Select “Tools/ Options...” on the menu bar

. On the first tab page “System Options”, click
on “Sketch”

. Deselect the two options

— Display arc centerpoints in
part/assembly sketches

— Display entity points in part/assembly
sketches

Click ok to complete

A- 6
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System Options | Document Properties |

Hide arc centers

« (@enersl [ Use fully defined sketches
I e i e e R e e e —— -
Diran-gl.ng;s St ! [ Display arc centerpoints in part/assembly sketches
i Display Style . _ . o
- areatatchiel 1 . _Dislay enty points i partfagsembly sketches |
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Tutorial 2A

To split the drawing into three individual views and @ Fle Edt view It T
position them:- JJ 0@ e

Shiell [raft Hale Wifizard Limeat

Fafterm

@

— L . v E

. Click “Features” icon ‘ 8) & . B[R
. Click >> icon at the rightmost ﬁizfrdinatesystem
. Click “Reference” icon, then select “Plane” ] ;fm;jf; Reference
. Select Front Plane on the tree
. Enter 150mm as D1 ol
. Press “Enter” key on the keyboard to complete

~ <
. Create an offset plane, 150mm from Top Plane i\
. Create an offset plane, 150mm from Right Plane ngnmtm

% Parkz

&)-LA] Annotations
- Design Binder
3= Material <nat specified =
. Duplicate two more “Sketch1” by copy-and-paste f-{si] Lights and Cameras
functon T % :rnnt Flane
..... » Top Plane
. Drag “Sketch.1” to the position after “plane3”on - SR
tree & e
. Rename them as “Front View”, “Top View” & = < Plane2
:Ri ght View” (right-cilick the sketches and select ::% {P_'?”Siztchl
Feature Properties”) 2 () sketche
A-7 [ (-) Sketch3
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Tutorial 2A

Right-click on “Front View” on the tree and
select “Edit Sketch Plane”

Select “Plane.1”
Click ok to confirm

Similarly, right-click “Top View” and select
“Edit Sketch Plane”;

Select “Plane.2”
Click ok to confirm

Similarly, right-click “Right View” and select
“Edit Sketch Plane”;

Select “Plane.3”
Click ok to confirm

A- 8
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% Pattz
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- Design Binder

8= Material <nat specified =
] Ja%] Lights and Cameras
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Tutorial 2A

. Right-Click “Front View” sketch on the tree
and then select “Edit Sketch”

. Press “Space” key on the keyboard and then
select “Normal to”
. Select and delete the curves not related to

the Front view;

. Click >> at the rightmost

. Click “Move” icon
. Select all the remaining 2D lines/curves
. Select “From/to” in the box “Parameters”

. Click the entry box %

. Click the midpoint of the bottom line (the
system can detect the midpoint when the
mouse cursor is near the point)

. Right-Click “Quick Snap”, then “Grid Snap”
. Click the RED origin
. Click “Exit Sketch” icon to complete

A-9
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Tutorial 2A

Right-Click “Top View” sketch on the tree
and then select “Edit Sketch”

Press “Space” key on the keyboard and then
select “Normal to”

Select and delete the curves not related to
the Top view;

Click >> at the rightmost

Click “Move” icon

Select all the remaining 2D lines/curves
Select “From/to” in the box “Parameters”
Click the entry box

Click the midpoint of the right arc (the system
can detect the midpoint when the mouse
cursor is near the point)

Right-Click “Quick Snap”, then “Grid Snap”
Click the BLUE origin (System origin)

Select “Tools / Sketch Tools / Rotate” on
the menu bar

Select all the remaining 2D lines/curves
Click the entry box (center of rotation)
Click the BLUE origin

Enter 90 as Degree

Press “Enter” key to complete

Click “Exit Sketch” icon to complete A- 10
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Tutorial 2A

. Right-Click “Right View” sketch on the tree
and then select “Edit Sketch”

. Press “Space” key on the keyboard and then
select “Normal to”

. Select and delete the curves not related to
the Right view;

. Click >> at the rightmost

. Click “Move” icon
. Select all the remaining 2D lines/curves
. Select “From/to” in the box “Parameters”

. Click the entry box

. Click the point ¥

. Right-Click “Quick Snap”, then “Grid Snap”
. Click the BLUE origin (System origin)

. Click “Move” icon again Parameters A

. Select all 2D lines/curves :: Fram|Ta |

. Select “X/Y” in the box “Parameters” | !

. Enter -2.85 as A\X ax|-285 ;

. Press Enter key to complete A 0.00mm :

. Click “Exit Sketch” to complete _D
A-11

Version 1e- Nov08 Written by Dickson Sham



Solidworks2006- surface modeling — Mouse

. Now we have positioned the three views at the
correct places. These will be a good reference
for us to build the 3D in the middle of the

screen.

. You can click any standard view icon to
change viewing direction so that you can
compare your working 3D with the reference at

a specific viewpoint.

To Hide all offset planes:-

. Multi-select Plane1, Plane2 & Plane3 on the

tree

. Right-Click and select “Hide”

I_, Drigin
R
@ Features

T
T Hine

-~y Right Plane ‘ ‘
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Flame

Front view

A

Orientati
_|%|gﬁ|&3

*Marmal To

*Fronk
*Bacl,
*Left
*Right:
*Top
*Baokkam

*Isomekric

*Trimetric ll

view\‘
Z

Right view

Anytime when we press
“space” key on the
keyboard, we can select
a standard viewpoint
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Tutorial 2A

* To disable auto-shapping to any geometry out EEITTEEETTHETS

of the working sketch:- system 0ptions | pocument roperies |

. Select Tools/Options/System Options [ s Go To Document Grid Seftings |
/Sketch/Relations e

. Deselect “Snap to model geometry” Sl Sketch Sraps

Remark: This setting can prevent us from making any relations Rt | ¥ St s i |

between the reference sketches and other geometries. We
should treat the reference sketches as the background images

only.
T File Edit Wiew Insert T -
To create 3D curves from the reference JJ O & I eI R @
sketches:- B & & | U . E
W) B co—
. Click “Features” icon s
. Click >> icon at the rightmost
. Click “Reference” icon, then select “Plane” Pm%é)
. Select Top Plane and enter 50mm as offset value
. Press “Enter” key to complete
. Click “Plane” icon again
. Select Front Plane and enter 50mm as offset value e
. Press “Enter” key to complete

A- 13 @ Flaires
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Tutorial 2A

Fees M S:%h Sketch
. Click “Sketch” icon and select “Plane4”;
. Press “Space” key on the keyboard and then select . |
“Normal to” O g
. Draw an Arc (R90mm), with two ends symmetric \ symmetric
about the y-axis and its midpoint is on the origin; o .
. (Remark: a centerline is needed to define the
symmetry of two arc ends)
. (Remark: To define symmetry, multi-select the two arc
ends first and then the centerline)
. (Remark: the arc is a little longer than the reference)
. Click “Exit Sketch” icon to complete

. Click an open area to deselect the Sketch (Sketch4)

. Click “Sketch” icon and select “Plane5”;
. Draw an Arc (R150mm), with two ends symmetric
about the y-axis and the peak 11mm from the x-axis;
. Reminded that the arc should be a little bit longer than
the reference;
. Click “Exit Sketch” icon to complete
A- 14
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| |
I I lto rI al 2 A Insert  Tools  FloWworks  Window Help

zzisfﬁase :Wmeugmavm
. Select “Insert / Curve / Projected...” on Festures o2 D LB
the menu bar Y B
. Select “Sketch4” & “Sketch5”; Suface b
. Press “Enter” key to complete _— 1T
. (“Sketch.4” and “Sketch.5” are both hidden Reference Seometrr 1) e
automatically after the projection) sheek Mkl » P Compost. .

Lo wme - o

. Hide “Planed4” & “Plane5” The new curve is
Sketch4 the intersection
between the
The new curve can fit the

projections of both
/ curves
shapes for both top view

and front view @} %
/c‘<_

Sketchb
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Tutorial 2A

Click “Features” icon
Click >> icon at the rightmost
Click “Reference” icon, then select “Plane”

Select Right Plane and enter 30.5mm as
offset value

Press “Enter” key to complete

Click “Sketch” icon and select the new
plane “Plane6”

Draw two arcs as shown

Reminded that two arcs must be tangent to
each other; one end of the small arc is
touching the x-axis; one end of the bigger
arc is just near y-axis

(Remark: Do not make any relation with
other sketch)

Click “Exit Sketch” icon to complete.
Hide “Plane6”

A- 16
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—42 Front Flane
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~
— L Origin
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—Q Plane
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Right Plane
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Tutorial 2A

To create surfaces from 3D curves:-

Click “3D Sketch” icon

Select “Curvel” (projected curve) on the tree
Click “Convert” icon

Click “3D Sketch” icon again to complete

Click “3D Sketch” icon

Select “Sketch6” on the tree

Click “Convert” icon

Click “3D Sketch” icon again to complete

(This is a limitation of Solidworks2006 that we cannot

create an extruded surface based on a

projected curve; but after converting it into 3D
Sketch, it is possible)

(This is another limitation of Solidworks2006 that we

cannot create an extruded surface along the
direction that is parallel to the sketch plane; but
after converting it into 3D Sketch, it is possible)

A- 17
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Tutorial 2A

. Hide “Curvel” & “Sketch6” on the tree (we use their  insert Tools Floworks Window Help
image, 3Dsketch1 & 3Dsketch2) Boss/Base IR e 8 |EE

e o | N

. Select “Insert / Surface / Extrude” on the menu bar St o L

. Select “3Dsketch1” as profile Fastening Feature  »

. Select “Top Plane” as direction S

. Enter 20mm as D1 Face » (R Revalve...

. Press Enter key to complete e (S Sween.

. Select “Insert / Surface / Extrude” on the menu bar

. Select “3Dsketch2” as profile Sl

. Select “Top Plane” as direction &

. Enter 20mm as D1

. Press Enter key to complete

.

3Dsketch?2

L

3Dsketch1i

A-18
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Tutorial 2A

Inserk Tools FloWworks Window Help

To add a draft onto extruded surfaces:-

Select “Insert / Features / Draft”’ on the
menu bar

Select “Parting Line” as Type of Draft
Select “Top Plane” as Direction of Pull
Click “Reverse Direction” icon | a.

Select the bottom edge of “Surface-
Extrude1” as the parting line

Enter 5deg as Draft Angle
Press Enter key to complete

Select “Insert / Features / Draft” again
Select “Parting Line” as Type of Draft
Select “Top Plane” as Direction of Pull

Select the TWO bottom edges of “Surface-
Extrude2” as parting lines

Enter 5deg as Draft Angle
Press Enter key to complete

A- 19
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Tutorial 2A

To duplicate a surface by mirroring:-

& (H] = =) 4
. Click “Features” icon e sel - Drah - Helefzarl) - Linear
. Click >> icon at the rightmost % @ 1> ) S
+ Click “Mirror” icon Telr L/ e | o
. Select “Right Plane” as Mirror Plane
. Click on “Bodies to Mirror”
. Select the surface “Draft2” \
. Press Enter key to complete

L

To add a fillet between two surfaces:- (e— R

€

. Click “Fillet” icon e
. Select “Face Fillet” as Type

. Enter 5Smm as Radius

. Select the fac:ei\*7

. Click “Reverse Face Normal”

. Click the entry box “Face Set 2” (pink color)
. Select the face A
. Press Enter key to complete

A- 20
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" Conskant radius
£ Yariahle radius
' Face fillet

" Full round Fillet

Items To Fillek a

% IFace::l:b
& (F

i

v)X)2)
Mirror Face/Plane -
[::] IRight Plane J
PeatwestoMimor . > |
FREESEONTIS) . o > |
Baodies ta Mirrar -

Both Fdace Normals
pointing inward
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Tutorial 2A

To add another face fillet :-

Click “Fillet” icon again A
Select “Face Fillet” as Type Fillet
Enter Smm as Radius

Select the face ¢

Click “Reverse Face Normal”

Click the entry box “Face Set 2” (pink color)
Select the face A

Press Enter key to complete

TO hide the Surface:' ZoomPan)Rokate »
. Right- Click on any face of the surface Recent Commands b
. Select “Body/ Hide” on the contextual Y

menu Appearance 4

Feature {(Surface-Extrudez)
Edit Sketch
Edit Feature

lE Suppress
ParentiChild. ..

x Delete. ..
Appearance 4
@ Feature Properties. ..
Body
ey
___________ .
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Tutorial 2

To Create a Sketch#7:-

Click “Sketch” icon and select “Front
Plane”

Draw an arc as shown (R150, two ends
symmetric about y-axis, distance between
the midpoint and the origin is 14.5mm)

Click “Exit Sketch” to exit

To create a sketch mating with an external
sketch:-

Click “Sketch” icon
Select “Right Plane”
Draw two arcs as shown

Reminded that two arcs must be tangent to
each other; one end of the small arc is
touching the x-axis; one end of the bigger
arc is just near y-axis

(Remark: Do not make any relation with
other sketch)

(Remark: R45 should be tangent to a
horizontal reference line so that the end
point will be the highest point of the profile)

A- 22
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Tutorial 2A

Multi-Select the endpoint *and Sketch7
(external sketch)

Select “Pierce” as relation
(The endpoint is now touching Sketch?7)
Click “Exit Sketch” icon to complete.

To create a plane at the highest point:-

Click “Features” icon

Click >> icon at the rightmost

Click “Reference” icon, then select
“Plane”

Select “Front Plane”

Then select the highest point of Sketch8
Press Enter key to complete

A- 23
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Add a coincident

Tutornal 2A elallon belveen e

point of Sketch8

To create a sketch on the new plane:- .' /
(Sketch#9) |
. Click “Sketch” icon;
. Select the new plane “Plane7’;
. Draw an arc as shown; add a symmetry J

constraint onto the endpoints;
. Then add a coincident relation between J

the arc and the highest point of Sketch8 Ho

. Add a dimension R38mm onto the arc symmetry

. Remark: the endpoints should be a little
bit out of the background image

. Click “Exit Sketch” icon to complete

A- 24
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Tutorial 2A

Insert  Tools  Floworks  Window  Help

To create a Loft Surface:- Boss/Base toe s BE
Zuk k
. Select “Insert / Surface / Loft” on Featlres gn sfn L\
the menu PatterniMitrar k Giriersiamn
Fastening Feature k
Surface '{:3 Extrude. ..
. Selef:t “Sketch7” & “Sketch9” as - » /iy Revolve. .
Profile Curve r @ Sweep. .,
Reference Geomekry  # Q \Sketch9
. . | '
. Click the entry box “Guide Curves” Sheet et y [ Planer SaCllate
. Select “Sketch8” as Guide Curve (G CarverhataT]
. Press Enter key to complete

Hide “Sketch7”, “Sketch8”,

“Sketch9” and “Plane7”

Sketch7

A- 25
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Tutorial 2A

To Trim surfaces and form a joined

surface:-
. Show “Fillet2” on the tree
. Select “Insert / Surface / Trim” on

the menu bar
. Select “Mutual” as Trim Type

. Select surfaces “Fillet2” & ‘Surface-
Loft1”
. Select “Keep Selections”

. Select “Split all”
. Click the entry box (Pieces to keep) /A
. Select the two faces

. Press Enter key to complete

Version 1e- Nov08

A- 26
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Tutorial 2A

To add a Variable Fillet along the edge:-

&

Fill =t

. Click “Fillet” icon again

. Select “Variable Fillet” as Type
. Select the four edges Yy

Matiable radius: |Smm

. Change “number of instances” to 1
. Select a vertex on the list and enter the , , . .
B N [\ariable radios: [3mm | Yariable radius: | 10mm ]

value as shown; press “Enter” key

. Enter the value for the next vertex...
) ) ) Yariable radius: [Srom |

. Repeat the steps until the six vertices have

been defined
. Press Enter key to complete ' ,éable T

‘Mariable Radius Parameters

A [10.00mm

:" =4 %1, 10mm
V2, Smmn

[ Set nassigned ]

| osetal |

% Smooth transition

™ Straight transition

A- 27
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Tutorial 2A

Show “Sketch6” & “Sketch8”

To create a Sketch#10:-

Click “Sketch” icon and select “Top Plane”

Draw a vertical centerline, with one end
starting from Sketch6

Draw a horizontal centerline, with one end
starting from Sketch8

Draw a Spline with 3 control points,
connecting the vertical line to the horizontal
line

Add a tangent relation between the spline
and the horizontal line

Similarly, add a tangent relation between
the spline and the vertical line

Drag the control point and also the tangent
control handles to match the top view

(Remark: To prevent making relations with
other sketches, press and hold “CTRL” key)

A- 28
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Tutorial 2A

Draw a centerline

. Draw a Vertical centerline, starting from the :‘/
origin i
= KK
. . . &
. Click “Mirror” icon | |
. Select the Spline as “entities to mirror” | |
. Select the centerline as “mirror about” | - |
« Click ok L
|
. Click “Exit Sketch” icon to complete |
|
|
|

|

|

J.{ —

Result
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Tutorial 2A

To duplicate Sketch6 about a mirror plane:-

. Click “Reference” icon, then select “Plane”

. Select Right Plane on the tree

. Enter 30.5mm as D1

. Select “Reverse Direction”

. Press “Enter” key to complete

. Click “Sketch” icon and select the new Plane
. Multi-select all arcs of Sketch6

. Click “Convert” icon

. Click “Exit Sketch” icon to complete

. Hide “Plane8”

(This is a limitation of Solidworks2006 that
sketches, 3d sketches or 3d curves cannot be
mirrored in the 3D environment)

A- 30
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Tutorial 2A

Insert  Tools  FloWWorks  Window  Help

To obtain a boundary of a surface (Loft1):- Boss/Base "Ih R E 8 EE -5
Cutk g
. . Features g 9 \ ()
. Select “insert / Curve / Composite” on the Pattern/Mirror p [P pomert | Line  Reclangle <
menu bar Fastening Feature 3
. Multi-select the five edges vx of the Loft Surface b
. Press Enter key to complete Feigs '
q [ spiic Line... |
Reference Geometry  * m Projected. .
Sheet Metal
LERE P P

e : CompCurvet

Sketch11

_-f-'

Sketch6 Sketch10
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Tutorial 2A

Insert  Tools  Floworks Window  Help

To create a Loft surface:- Boss/Base 'R 8 | EE
Zuk L
. ., Features k N @ \
. Select “Insert / Surface / Loft” on the PatternMirar S Line
menu Fastering Feature k
Surface @ Extrude...
. Select “CompCurvei1” & “Sketch10” as Face bR Revolve..,
Profile (Ref P.31) Curve > & Sweep..
Reference Geometry ¥ @
. . Shesk MeRal b Ej HEry .
. Click the entry box “Guide Curves” .
V) X))
. Select “Sketch6”, “Sketch8” & e <

“Sketch11” as Guide Curve (Ref P.31) ¢° IEEQ@EEE;VBI
1 |
[

. Select “Tangency to Face” for Start
Constraint (so that the new surface will — sstconsram:

be tangent to the existing surface) », ﬁ

v apply to &l

Guide Curve{Sketchll

End constraint:

. Press Enter key to complete e =
. Hide all curves/sketches GudeCurves |-

Guide curves influence

ITD Mext Guide ‘I

303ketchz =2

[je Sketchg <2
1 Sketchil
A- ,

4
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T u to ri al 2A The resultant surface has an

obvious shrink mark, which needs
further improvement

To improve the smoothness of a Loft Surface:- p—
One of the common strategies is to increase the $
distance between two sections so that there is more

room to transform one section into the other one,
thus decreasing the shrink marks on the resultant
surface.

o

We are going to increase the
distance between two sections

A- 33
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Tutorial 2A

To improve the smoothness of a Loft surface:- Create a
plane, ——
. Click “Reference” icon, then select “Plane” Uil )
. Select “Plane7” and enter 10mm as offset
value
. Press “Enter” key to complete
. Select “Insert / Surface / Trim” on the menu
bar
. Select “Standard” as Trim Type
. Select the new plane as Trim Tool T N
\
. Click on the front portion of VarFillet1 b
. Press Enter key to complete \
a8
A- 34
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Tutorial 2A

. Select “insert / Curve / Composite” on the
menu bar

. Multi-select the five edges A of the front Loft

. Press Enter key to complete

. (A new composite curve is created,
CompCurve?2)

. Drag “Surface-Loft2” on the tree and Pull it

after “CompCurve2”

. Right-Click “Surface-Loft2” and select “Edit ) Fillet1
Feature” ) Filletz
. Delete “CompCurve1” on the list %y Plane7
. Select “CompCurve2” as Profile ' 4§ Surfece-Loft1
. Select “Tangency to Face” for End Constraint % 3:::;1““1
. Press Enter key to complete % Planes _ _ _
. Hide “CompCurve2” P.r.';"lfi.'?ﬁ .................................. - . S surface-Loftz |
- Sketchln _@_ph;eg_ — - 0
T R @ Surface-Trim2
J H—— i I.r_\.1 CompCurye?
A- 35
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T u to ri a | 2A gizggi;;?;k This portion

has been
\ improved

Before

To join two surfaces into one:- % 7 |3 g pert2
. Select “Insert/ Surface/ Knit” on the menu bar L
. Select Two Loft Surfaces v) X))

Selections

. Press Enter key to complete @& IF&;;E};@ """""""""

[ Try ko Form solid
To save the file:-

. Select File/Save on the menu bar;

. Select your project folder;

. Enter “Mouse_mastermodel_a.sldprt” as the
file name.

A- 36 END of Tutorial 2A
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Tutorial 2B

We continue to build the skin of the upper part. After that, we
need to check if the whole skin can meet the required
shape and has no undercut portion...

. Reopen the file “Mouse_mastermodel_a.sldprt”

. Press “Space” key to activate the orientation selection
. Click “Front View” icon to check the front view

. Click “Top View” icon to check the top view

. Click “Right View” icon to check the right view
(Remark: the surface should match the three reference views)

(Remark: In the real case, the dimensions & locations of all
control curves of the surfaces should be referred to these
imported reference views)

— N

Orientation WP
| ¥

*Marmal To =
*Fraonk

*Back,

*Left

*Top

*Biokkbam

*lsomekric
*Trimekric ll

A- 37
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Sketch “Top View”

Tutorial 2B \

To make a sketch:-
. Click “Sketch” icon

. Select “Plane4”

. Multi-select the four curves v on the sketch “Top
View”

. Click “Convert” icon

. (We have 4 projected curves from “Top View”)

. Click “Exit Sketch” icon to complete

To remove surface by the projection of a curve:-

. Select “Insert/ Surface / Trim” on the menu bar sketchl2

. Select “Sketch12” as Trim Tool T

. Select “Keep Selections” and then click on the _ _ “~
surface “Surface-Knit1” Click HERE

. Press “Enter” key to complete W | -

. (“Sketch12” is hidden automatically) R _ s RN

A- 38
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Tutorial 2B

To create a Loft Surface:-

. Click “Sketch” icon
. Select “Right Plane”

. Select the surface edge

. Click “Convert” icon

. (We have a projected curve on the sketch
plane)

. Select the projected curve

. Click “Offset” icon

. Enter 2mm as D (offset value)

. Select “Make base construction” (so that the

projected curve will become a construction
element after this command)

. (Remark: the offset direction should be
downward; if not, click “reverse”)
. Press Enter key to complete

. Click “Exit Sketch” icon

A- 39
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7
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e .

v add dimensions

I_ Reverse
v select chain
[ Bi-directional

Make base
F construckion

I Capends

* fpcs
£ Lines

Surface-Trim3
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. Insert Tools  Floworks  Window  Help
u Orla Boss/Base Em@ 8 |E|

uk 4
Features L4 0 \
PatternyMirror 4 " Dir?-.ren:sriton L
b SeIeCt “Insert / SU rface / LOft” On the menU bar FeiErIg [FREiUE g ouse_mastermodel_a
. Select the Surface Edgef , giﬁ;ﬂ:
. 73 ’” Curve L4 @ T
SeIeCt SketCh1 3 Reference Geometry Ll:lFt...
. Select the Surface Edge3
. Press Enter key to complete

A- 40
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Tutorial 2B

To create a Fill Surface:-

Select “Insert / Surface/ Fill” on the
menu bar

Select the edge AN
Select “tangent” as curvature control

Select the edge i\z
Select “contact” as curvature control
Press Enter to complete

To create another Fill surface:-

Select “Insert / Surface/ Fill” on the
menu bar

Select the edge {)>
Select “tangent” as curvature control

Select the edge <>
Select “contact” as curvature control
Press Enter to complete

Version 1e- Nov08

Insert Tools FloWorks window  Help

Boss/Base r Em E 8 | ==
Cut *
Features 4 O \

] Srnart Line
Patkern/Mirrar 4 Dimension
Fastening Feature L4

Surface (3 Extrude. ..
Face 4 pfl; Revolve, .,
Curve 4 @ SIWEED. ..
Reference Geometry # 5 Loft...
Planar...
Sheet Metal 4 m
‘Weldments L4 @ FilletfRound. ..
Malds » Dy offset...
Radiate. ..
P part,,. @

= E‘§ Ruled Surface. ..

g

~

L
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Tutorial 2B

To join surfaces as one:-

. Select “Insert/ Surface/ Knit” on the menu
bar

. Select all surfaces

. Press Enter key to complete

#-"% mouse_mastermodel_a

% [T |2 |

Y Knit Surface

) X)2)
Selections - FI | I 1

Fill2

Loft3

Surface-Fill2

[ Try to form solid

A- 42
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Tutorial 2B
v) X))
To do the draft analysis on the surface:- Al Tl -
. Select “Tools / Draft Analysis” on the menu bar
. Select “Top Plane” on Direction of Pull :
’ Enter m as A (Angle) r Faczillca:l:::atinn
. Click “Calculate” icon -'
Color Settings o
™ Gradual bransition
. If the big surface has no undercut, it should either all Flo= o clieffe
Green or all Red. [ gt coor... |
Requires draft:
Green, draft > 1deg | —
Yellow, draft = 0deg egatve drat
Red, draft < -1 deg B oo |

(Dareen (top faces)

Mold out

direction
Top Plane

(Remark: the top faces are Green but the bottom faces
are Red; that means they must be molded out in
opposite directions) A- 43

DTop Flone

Red (bottom faces)
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Tutorial 2B

If the big surface has no undercut, it should
either all Red or all Green.

. We find a portion *with Zero Draft (Yellow) along
the parting line.

. Click OK to exit

To modify the curvature of the problem surface:-
. Right-Click “Sketch10” on the tree
. Select “Edit Sketch”

. Draw a new centerline (10deg from the existing

vertical centerline) as shown
. Delete the tangent relation /A (between the spline

and the vertical centerline)
. Add a tangent relation between the spline and the

new centerline centerline
. Click “Exit Sketch” icon to complete I:

. . A

(All surfaces will be updated automatically) / P -

¢ Draw a new centerline

A- 44
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Tutorial 2B

. Select “ Tools / Draft Analysis” on the menu bar
again to check if the Zero draft portion (Yellow
portion) has been totally removed

No Yellow
part here

% mouse_masktermodel_a

&]-{A | Annotations
- Diesign Binder
. (There should be no Yellow Portion on the surface (] Surface Bodies(1)
nOW) .3 Material <not specified:>

[#]-Js%] Lights and Cameras
@ Front Flane

.45 Top Plane

.45 Right Plane

L, Crigin
45y Planel
A5y Planez
A5y Planes
e -3 Fronk Views
E= (- Top view
% (-} Right View
/\Q} Planed

/\Q} Planes
Eﬂ"m Curvel

/\Q} Plane&

—E oG — — —
-5 SwfaceExtrudel |
22 3Dsketchi
[_]@3 Surface-Extrude? I
g 3DSketchz

_E Drafkl
E Draftz
o a

Now, the upper skin has been completed.

Show “3D Sketch1” & “3D Sketch2” on the tree

3D Sketch2

3D Sketch1
A- 45
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Tutorial 2B

We are going to build a lower skin...

To create an extruded surface:-

Select “Insert / Surface / Extrude” on the menu bar
Select “3Dsketch1” as profile

Select “Top Plane” as direction

Click “reverse direction” icon | %

Enter 20mm as D1

Press Enter key to complete

Hide “3Dsketch1”
Extrude3

To add a draft onto the extruded surface:-

Select “Insert / Features / Draft” on the menu bar

Select “Parting Line” as Type of Draft

Select “Top Plane” as Direction of Pull

Select the top edge of “Surface-Extrude3” as the parting line

(If “3Dsketch” has not yet hidden, you cannot select the surface edge)
Click “Reverse Direction” icon : % (so that the surface is tilted inward)
Enter 10deg as Draft Angle

Press Enter key to complete

—>
A- 46 10deg
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Tutorial 2B

System Optians | Document Properties

General

Go To Document ¢

To ENable auto-snapping to any geometry out of Do aaiialeEil,
the working sketch:- o (R —.
. Select Tools/Options/System Options /Sketch/Relations & L B e LD 2D
. Select “Snap to model geometry”
(

To draw 3D curves in 3D environment:- @ % s
R CIICk “3D Sketch,, iCOn Features 7 Sketch b Exit Sketd 3D Sketch
. Click “Centerline” icon
. Select the endpoint Y% of “3DSketch2” as the start point
. (a red local coordinate system appears at this point) A local
. To define the second point, move the mouse cursor near coordinate

the y-axis until it is snapped onto the axis system
. Click at the location where is around 20mm below the

local origin
. (a vertical centerline is created)
. Click “Line” icon
. Select the endpoint Y of “3DSketch2” as the start point S
. Press “Space” key on the keyboard |
. Select “Front” to switch the front view
. Draw an inclined line (~30mm Length) J £
. Add an angle dimension 10deg ::,4

/

. Click “3D Sketch” icon again to complete ~ A- 47 ]
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Tutorial 2B

Similarly,

Click “3D Sketch” icon
Click “centerline” icon

Select the other endpoint /A of “3DSketch2” as the
start point

(a red local coordinate system appears at this point)

To define the second point, move the mouse cursor
near the y-axis until it is snapped onto the axis

Click at the location where is around 20mm below the
local origin

(a vertical centerline is created)

Click “Line” icon

Select the endpoint /A of “3DSketch2” as the start
point

Press “Space” key on the keyboard

Select “Front” to switch the front view

Draw an inclined line (~30mm Length)

Add an angle dimension 2deg

Click “3D Sketch” icon again to complete

A- 48
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Tutorial 2B

To Create a Loft Surface:-

. Select “Insert / Surface / Loft” on the menu bar
. Select “3Dsketch3” & “3Dsketch4” as Profile

. Select “3Dsketch2” as guide curve

. Press Enter key to complete

. Hide “3Dsketch2” , “3Dsketch3” & “3Dsketch4”

I B
v)X)2) | sketcha

Profles o - / \,

= X\ i

Ll \ ?D

s ¥ sketch3

S el

Guide Curves . s

Guide curves influence

ITD Mext Guide

TStz nf%
Iﬁ L

3D5ketchz <4 »-Tangenc

INnne

Centerline Parameters hd ]—

o
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Tutorial 2B

o
To duplicate a surface by mirroring:- &4 B ® & 888 » ) (%) 2)
. “ . - Ribs Shell Coraft Hele ‘iizard Lirear —-) —-) :-j
. Click “Mirror” icon Pattern s——
s ! , — P Mirror Faceflane .. -~
. Select “Right Plane” as Mirror Plane A @ R - E (1 [rareane J
. Click on “Bodies to Mirror” ) U — — v
. Select the surface “Lofta” FtM .......................... , |
. Press Enter key o complete < 0 T E L
Bodies ta Mirrar -

To add a fillet between two surfaces:-

. Click “Fillet” icon FIEETYRS e S B
@ ™ Constark radius i T
* SeIeCt “Face F|“et” as Type Fillt ) yariable radius
. e %" Face fillet BOth .Fac?e No’r \
. Enter 4.5mm as Radius  Ful round Flet pointing inward” T~
4
) Sellect the face * ] Iems ToFillet -
. Click the entry box “Face Set 2” (pink color) A\ [+ <
. Select the face A ol =T
. Press Enter key to complete
& (F
A- 50
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To add another face fillet :-

Tutorial 2B

Click “Fillet” icon again F%
Select “Face Fillet” as Type

Enter 4.5mm as Radius

Select the face Y

Click the entry box “Face Set 2” (pink color)

Select the face A

Press Enter key to complete

To Trim the surface:-

.

Select “Insert / Surface / Trim” on the P

menu bar

Select “Standard” as Trim Type
Select “Top Plane” as Trim Tool
Click on the front portion of “Fillet4”
Press Enter key to complete

Click here to keep this
A- 51 portion after trimming
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Tutorial 2B

To create a bottom surface:-

Click “Sketch” icon
Select “Front Plane”

Draw a straight line on x-axis, which is
long enough to go across the whole
model

Click “Exit Sketch” icon to exit

Select “Insert / Surface / Extrude” on the
menu bar

Select the sketch as profile

(Direction of extrusion is the normal of the
sketch plane, by default)

Click “Reverse Direction” icon
Enter 120mm as D1
Press Enter key to complete

A- 52
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Tutorial 2B

To Trim the extruded surface by the upper -
surfaces:-

Knit2 + Trim4 => Knit3

v) %) 2)
. Select “Insert/ Surface/ Knit” on the =~ = =
menu bar Surface-Trimd
. Select surfaces “Knit2” & “Trim4”
. Press Enter key to complete
[ Try to Form solid )
. Select “Insert / Surface / Trim” on the Trim4
menu bar
. Select “Standard” as Trim Type
. Select “Surface-Knit3” as Trim Tool
. Click on the inner portion of the bottom
extruded surface Y%
. Press Enter key to complete

Click here to
keep this
portion after
trimming

A- 53
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Tutorial 2B

To Join all surfaces and form into a Solid it
. Select “Insert/ Surface/ Knit” on the v)X)2)
menu bar Selections
. Select all Surfaces W =
. Select “Try to form solid”
. Press Enter key to complete
¥ Try to Form solid

File/Save Mouse mastermodel_a.sldprt

{_| Annotations

A solid is created,;
. @- Design Binder

. Do — — o _all surface bodies
17 =~ {_| Surface Eh:u:lles{2]l | : Bl- {_I Solid Bodies( 1) I‘/are removed from
; Surface-knit4
:"" - e el e mam o s J
/JI Q;) SurFace-TrlmS | ::> g— Material <not specified = the tree
) ] _E Taterial <nof spectied= . Join a group [#]- Ll Lights and Cameras
2 Surfgces epsted, 5] ights and Cameras of surfaces % Front Plans
no solid bodies on <-> Frant Plane without open <‘~> TI_:lphF'lalne
the tree g ;Dphflpalne ends <;> el
ight Plane
Before After

A- 54 END of Tutorial 2B
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Tutorial 2C

We’ve built the upper skin & the lower skin of the mouse. Now, w x|
we are going to create parting surfaces, transform the ﬂl ® | %| 8
skin surface into a solid, and then split it into separate *ormal To "
components. *Eponk —

*Back,

. (Reopen the file “Mouse_mastermodel_a.sldprt”) ; *Left

. Press “Space” key to activate the orientation selection

. Click “Front View” icon to check the front view; *ngmm

. Click “Top View” icon to check the top view; *leomattic |

. Click “Right View” icon to check the right view; *Trimetric |

(Remark: the surface should match the three reference views)

(Remark: In the real case, the dimensions & locations of all
control curves of the surfaces should be referred to these
imported reference views)

| k = \\\\\@/J
A- 55 h
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Tutorial 2C

(5
To create a swept surface:- . ) X)) ?)
+ Show “3DSketch1” & “3DSketch2” ""% ! Sl
o e Profie andPath A
% {P_I:;:;iht e ¢ [[zosketchi<a>
. Select “Insert/ Surface/ Sweep” onthe 2> Planes
----- ; Plane & | [30Sketchz <5
menu bar - [Tf) Curvel A
. Select “3DSketch1” as profile g E:fe”teﬁe Optons -
. SeleCt “SDSketChZ” as path [_]@ curface-Extrude] Crientation)bwist bype:
« . ” . ) t 3 ITwisI: Along Path j
. Select “Twist along path” as orientation £ _
EI@ Define by:
. (Leave 0 deg as angle as default) [Degrees |
. Press Enter key to complete x| [1.00deg =
. (Remark: A gap is allowed between [# Show preview
Profile and Path, but the sweep surface d
must start from Profile) _
///—__\ ““\_K\

The surface just
touches 3Dsketch1,
but 3Dsketch2

e
/\

3DSketch1
3DSketch2 A 96
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Tutorial 2C

To extract a curve from the surface:-
. Click “ 3D Sketch” icon

. Multi-select all tangent edges (5 edges) T
. Click “Convert” icon
. Click “ 3D Sketch” icon again to complete
To create an extruded surface:- =3
. Select “Insert/ Surface/ Extrude” on the V) X)) 2)
menu bar o R
. Select the new 3DSketch (“3DSketch5”) | [Sketch Plane | =
* SeIeCt “TOp Plane” as DireCtion D'rect":'”l"f
. Enter 3.0mm as D1 % | Jeind
. Activate Direction2 7 IFm
. Enter 10.0mm as D2 «& [ro0m
* PreSS Enter key to Complete W Direction2 - J
[eind -
ofz [10.00mm iL
Sl COLs |
A- 57

Version 1e- Nov08 Written by Dickson Sham



Solidworks2006- surface modeling — Mouse

Tutorial 2C

_ “Surface-extrudeb”
Irs Offset Surface

To Create an Offset surface:-

. Select “Insert/ Surface/ Offset” on the TR A1k 3
menu bar n{j 5) -')
. Select “Surface-Extrude5” (Click it on the Offset parameters
tree to select all faces) S
. Enter 2.5mm as Offset value
. Click “ Reverse Direction” to make the
offset inward
. Press Enter key to complete

Hide “Surface-Extrude5”
Hide “3DSketch1” & “3DSketch2”

Hide the solid body

Result
A- 58
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Tutorial 2C

To extend a surface:-

Select “Insert / Surface/ Extend” on the
menu bar

Click on the edges i\(of “Surface-
Sweep1”

Enter 20mm as D1 (Extension Length)

Select “Same Surface” as extension type
(the surface will be extended according to
its curvature trend)

Press Enter key to complete

Similarly, extend the both edges of
“Surface-Offset1” by 10mm:-

Select “Insert / Surface/ Extend” on the
menu bar

Click on the edges A of “Surface-
Offset1”

Enter 10mm as D1
Select “Linear” as extension type
Press Enter key to complete

A- 59
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V) X) 2

Edges/Faces to Extend S

¥ Distance
- Up ta paink
" Up to surface

«@1 [0.00mm :II

Extensian Type £

" Same surface

% Linear

v) X))
EdgesjFaces toExtend -
E\\J |Edge::1:=-

End Condtion: -

{* Distance

i Up b0 paink

™ Up to surface
o1 [20.00mm j
Extension Type E

¥ Same surface
T Linear

Extended by
10mm
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Tutorial 2C

To create a line:-
. Click “ 3D Sketch” icon

. Click “Line” icon
. Select the two end points * of the
surface

. Click “ 3D Sketch” icon to complete

To create an extruded surface:-

. Select “Insert / Surface/ Extrude”
on the menu bar

. Select the new 3D Sketch as profile

. Select “Front Plane” as direction

. Click “Reverse Direction” icon

. Enter 50mm as D1

. Press Enter key to complete

Version 1e- Nov08
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Tutorial 2C

To Trim & Join surfaces:-

. Select “Insert/Surface/Trim” on the

menu bar
. Select “Standard” as Trim type
. Select “Extend2” as Trim Tool
. Click on “Extrude6”
. Press Enter key to complete Extrude6

Extend2

Similarly
. Select “Insert/Surface/Trim” on the

menu bar
. Select “Mutual” as Trim type S
. Select all surfaces | :>
. Click the entry box “Keep Selections” i /
. Click the three faces ¢ h’
. Press Enter key to complete

|

A- 61
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Tutorial 2C

To create 2"d parting surface:-

. Click “Sketch” icon
. Select “Top Plane”

. Multi-Select the three edges Yy of the
sketch “Top View”

. Click “Convert” icon

. Draw 2 horizontal lines to go across Project 3 curves
the model onto sketch

. Click “Exit Sketch” icon to complete

Draw 2 lines |

__— A- 62
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Tutorial 2C

. Select “Insert/ Surface/Extrude” on
the menu bar

. Select the new sketch as profile

. Enter 50mm as D1

. Press Enter key to complete

SHOW the solid body

(Do it yourself) Extrude?7

SolidBody

% mouse_mastermodel_a =]
@ Annokations
@ Design Binder
@ Surface Bodies{ 3
=.[@] 5olid Bodiesi1)

W o face-knit- Body
3= Material <not spe

Show Solid Body

[]% Il;l;guhr:::;::etamer Delete Body. ..

@ Top Flane fdd ko Mew Folder

@ Right Plane Insert inkto Mew Part. ..
-}y Origin fppearance 3
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Tutorial 2C

To add a fillet on the solid:-

. Click “Features” icon F%

. Click “Fillet” icon

. Select the edge

. Enter Imm as radius

. Select “Tangent Propagation”

. Press Enter key to complete

To hollow the solid:- &
. Click “Shell” icon ar Rib
. Enter 2.5mm as D1

. (Do not pick any face of the solid)

. Press Enter key to complete

File/Save

(The MASTER model is finished, and we

are going to split it into separate parts)
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Tutorial 2C

To create the upper body:- NEW PART
. Select File/New
. Select Part as type - [A] Annatations
. Click ok to complete - € Design Binder
@ Surface Bodies(3)
. Insert/Part... i (] Solid Bodest1)
..... ;— Material <not specified =
. Select “Mouse_Mastermodel_a.sldprt” . 41 (3] Lights and Cameras
. Click Open %5 Front Plane Solid & Surfaces
. Select “Surface” under the list of “Transfer” - g Top Plane from Master Model
. . Fight Plane
Click ok (or Press Enter key to complete) o /

_ . : QEJ mouse_raskermodel_a - >
(Remark: All Surfaces of MasterModel will be copied 1. [38] Surfacs Bodies(3)

and pasted onto this new part!) " - [@] Solid Bodies(1) I

(Remark: On the tree of the new part, we have three ~— — — — — —~ — — — — —
surfaces and a solid copied from the Master. If

External References For: mouse_mastermodel_a

. . Part: CDocuments and SettingsstaffiDeskiopiProject_2imouse_mastermodel _a. SLOPRT
the maSter IS Changed’ the four elements WI” be 1 lise modell's in-use of ast saved CD:Figuration o
u pd ated aUtOmatlcal Iy ') ! Use named confiquration | j
(Remark: If you right-click on “Mastermodel” and select T T

Body In context Body of mouse_mastermodel_a

“List External Refs...”, you can see that the
bodies have been linked to an external file
“Mouse_Mastermodel_a.sldprt”) d

I List Broken References

A- 65 mreskal | Lockal Uniockell | ok | cancel |
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Tutorial 2C

. Select “Insert / Surface/ Offset” on the menu bar

. Select “Extrude?”

. Enter 0.5mm as value

. Click “Reverse Direction” icon to make the offset
inward

. Press Enter key to complete

. Select “Insert / Cut / With Surface” on the menu
bar

. Select “ Offset1”

. Click “Reverse Direction” icon

. Press Enter key to complete

A- 66
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Tutorial 2C

. Select “Insert / Cut / With Surface” on
the menu bar again

. Select “Trim7”

. Click “Reverse Direction” icon

. Press Enter key to complete

Hide All Surfaces

L
. Click “Sketch” icon
. Select Top Plane
. Draw a profile as shown

. Click “Exit Sketch” to complete

A- 67 N
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Tutorial 2C

I
. Click “Features” icon V) %) &) )
’ C“Ck “EXtrUded Boss/Base” iCOﬂ e &
. Select the new sketch || BN E
IlEu.SDmy i’
. Select uoﬂ:setu |n the bOX uFrom” D:ct'lo;l:d:
. Enter 16.5mm 2 I
o1 [33:50mm i’
. Enter 33.5mm as D1 (Direction1) :
h E
[™ Draft outward
) Deselect “Merge Result” L =1
SE L s =
. Press Enter key to complete

The Extruded solid
body is not added
into the main body

A- 68
Version 1e- Nov08 Written by Dickson Sham



Solidworks2006- surface modeling — Mouse

Tutorial 2C

Neutral

. Click “Draft” icon Ca Plane
. Select “Neutral Plane” as Type of Draft Draft Face to draft
. Enter 20deg as Angle
. Select the side planar face as Neutral

Plane Y%
. Click “Reverse Direction “ to make the

arrow point backwards
. Select the bottom face as Face to Draft
. Press Enter key to complete

. Click “ Shell” icon

() Face to remove
. Enter 1.5mm as D1 (wall thickness) el
. Select the top face as face to remove
. Press Enter to complete
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Tutorial 2C

. Select “Insert / Surface / Offset” on the
menu bar
. Select the two faces of the main solid *
. Enter Omm as offset direction
. Press Enter key to complete
. Select “ Insert / Cut / With Surface” on the B Solid-shell1
menu bar V) X)) _. Surface-
. Click “Reverse Direction” to make the arrow Sufece Cutbarameters -
point upward ~
. Deselect “Auto-select” Peatwescope .. =
. Select the solid “Shell1” ;:"|bfdbd
. Press Enter key to complete o F:LBLV:
. Hide the cut solid & the offset surface
A-70
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Tutorial 2C

. Click “ Extruded Cut” icon;
. Select “Sketch1”

. Click “Reverse Direction” to make the arrow
point upward

. Select “Through all” as D1

. Press Enter Key to complete

. Select “Insert / Features/ Combine” on the
menu bar

. Select “Add” as Operation type

. Select the two solid bodies (one visible &
one hidden)

. Press Enter key to complete

. Click “Fillet” icon

. Select the three sharp edges A
. Enter 1mm as radius

. Press Enter key to complete

File/Save as “Upper_body_a.sldprt”

then File/Close
A- 71
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Tutorial 2C

To create the lower body:-

Select File/New

Select Part as type

Click ok to complete.

Insert/Part...

Select “Mouse_Mastermodel_a.sldprt”
Click Open

Select “Surface” under the list of “Transfer”
Click ok (or Press Enter key to complete)

Select “insert/ Surface/ Offset” on the menu bar
Select “Trim7”

Enter 0.5mm as value (offset downwards)

Press Enter key to complete

Select “insert/ Cut/ with surface” on the menu bar
Select the surface “Offset.1”

Press Enter key to complete

Hide all Surfaces

File/Save as “Lower_body_a.sldprt”
then File/Close

A-72
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Tutorial 2C

To create the Left Button:-

Select File/New

Select Part as type

Click ok to complete

Insert/Part...

Select “Mouse_Mastermodel_a.sldprt”
Click Open

Select “Surface” under the list of “Transfer”
Click ok (or Press Enter key to complete)

Select “insert/ Cut/ with surface” on the menu bar
Select the surface “Extrude?7”

(The arrow should point backwards)

Press Enter key to complete

Select “insert/ Cut/ with surface” again
Select the surface “Trim7”

(The arrow should point downwards)
Press Enter key to complete

Hide all Surfaces
A-73
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Tutorial 2C

. Click “Features” icon

. Click “Reference” icon, then “Plane”

. Select “Right Plane”

. Enter 9mm as value

. (the arrow should point to +ve X-direction)

. Press Enter key to complete

. Select “Insert/ Cut / with Surface” on the
menu bar

. Select “Plane1”

. Click on the arrow once if the direction is
incorrect

. Press Enter Key to complete

Hide “Planel1”

File/Save as “Left_Button_a.sldprt”
Then File/Close
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Tutorial 2C

Similarly, create the Right button...
. Select File/New
. Select Part as type

Flcine]

. (Ref to p.73, get the result as shown on the right)

. Click “Plane” icon

. Select “Right Plane”

. Enter 9mm as value

. (the arrow should point to -ve X-direction) l
. Press Enter key to complete

File/Save as “Right_Button_a.sldprt”
Then File/Close

. Select “Insert/ Cut / with Surface” on the
. Select “Planei”
. Click on the arrow once if the direction is e
incorrect
. Press Enter Key to complete &
Hide “Plane1” ] J
i /

A-75
Version 1e- Nov08 Written by Dickson Sham



Solidworks2006- surface modeling — Mouse

Tutorial 2C

Similarly, create the Middle button...

. Select File/New
. Select Part as type Plane2
R : lcne
. (Ref to p.73, get the result as shown on the right)
. Click “Plane” icon rgﬁh
. Select Right Plane =
. Enter 8.5mm as value l,
. (the arrow should point to +ve X-direction)
. Press Enter key to complete
— A
. Repeat the steps to create another offset plane
(8.5mm, on the negative side) Fldhe

KF"It:me]
. Cut the solid by these two offset planes \\?
Hide “Plane1” & “Plane2” %\l: oIS

7

File/Save as “Middle_Button_a.sldprt” T~
Then File/Close .
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Now we are going to assemble the parts into a product

Tutorial 2C

We have split the master into separate parts. We

should always follow the rule that one file
contains one part.

Select “File/New...” on the menu
Click “Assembly” and then OK

To insert existing parts into the assembly:-

Click “Browse...”

Select the file “Lower_body a.sldprt”
Click “Open”

Press Enter key to complete

Click “Insert Components” icon, repeat insert
other parts:

- Upper_body_a.sldprt .

—  Left_button_a.sldprt Ir%?it

- Middle button_a.sldprt Carmpane...
- Right_button_a.sldprt
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Tutorial 2C

Copy the part
(Your DVD drive) :\Model\
Scroll_button_a.CATpart , and Paste it into
your project folder.

. Click “Insert Components” icon
. Select the file, click Open
. Drop the part next to the assembly as
shown —
£ L)
Mowe R.otake

Component Component

. Drag the part above the assembly by
using these two commands “Move
component” and “Rotate Component”

. (Remark: the scroll button is not
symmetric, the side with a hole should
be closer to the center of the mouse)
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Tutorial 2C

. Click “Mate” icon; Y
. Select “Right Plane” of Scroll Button; [ate
. Select “Right Plane” of Upper_body;

. Press Enter key to confirm

. Select bottom facei’l7 of Scroll Button
. Select bottom face /¢ of the pocket of

Upper_body

. Press Enter key to confirm

. Drag the Scroll Button to the center of
the pocket

- - N

Cee— N

&
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Tutorial 2C

To add material properties onto the parts:-
Right-click “lower_body” on the tree

Select “Appearance /Color” on the contextual
menu

Enter Color Red 80; Green80; Blue80
Change the optical properties as below:

Transparency 0.0
Ambience 0.9
Diffusion 0.4
Specularity 0.6
Shininess 1.0
Emissivity 0.0

Press Enter to confirm

Repeat the steps onto other components except
the scroll button.

File /Save all

Enter “Mouse_assm_a.sldasm” as the file
name of the assembly

Version 1e- Nov08
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Tutorial 2C

The outlook of the mouse is controlled by the MasterModel
Master Model. If we make any change on it,
the linked parts will be updated
automatically. Also, because all
components are created from one model,
their surfaces & boundaries can match
among themselves when assembled
together.

Paste with link

Paste with link
I—

pasfe .
ith ling

Now we are going to modify the master
model and see what will happen
on the corresponding parts...

Scroll Button .

T
PCB >

A- 81 Signal Cord /
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- Skekche

](3 Surface-Extrudel
](3 Surface-Extrudez

+1

Tutorial 2C

+1

[ Draft1
[ Draftz
5 fff' ;“': Mirrorl
. File/Open... Mouse_mastermodel_a.sldprt ) Fillet1
- Fillet2
. ) . 1 &3 Plane?
. Right-Click “Sketch.8” on the tree (which is £-J7h surface-Loftt
under “Surface-Loft1” A () sketehi7
. Select “Edit Sketch” € 0 ke
. Change “37mm” to “40mm”
. Click ‘Exit Sketch” icon to confirm
. (Now the mastermodel will be updated)
. Select “Window/Mouse _assm_a.sldasm”
. Click Yes to rebuild the assembly
. (All parts will then be updated automatically)

A- 82 END of Tutorial 2C
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For enquiries, please contact:

Mr. Dickson S.W. Sham
Department of Mechanical Engineering,
The Hong Kong Polytechnic University

Tel : (852) 2766 4507
Email : mmdsham@polyu.edu.hk
Website : http://myweb.polyu.edu.hk/~mmdsham
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