gChapter 31

A. Sketch1 for Hook.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Click File Menu > New, click Part Metric and OK.

Tank

Antenna

-
Click Front Plane |;| in the Feature Manager and

o

click Sketch ||___ | on the context toolbar, Fig. 1.

h

Click Centerpoint Arc

Sketch arc centerpoint at Origin ‘ with

left endpoints to left of Orig

endpoint in upper right quadrant, Fig. 2.

Click Line :/: (L) on the Sketch toolbar.

Sketch vertical line up from

point and tangent line up from right endpoint of arc, Fig. 3.

(S) in the Arc flyout

£y~ on the Sketch toolbar.

in a ight

left arc end-

Fig. 2

Click right endpoint of arc and click Make Tangent (j\

context toolbar, Fig. 4.

5m

Click Smart Dimension | pinension
(S) on the Sketch toolbar. __~

&

art

Add dimensions, Fig. 2. To ¢

an angular 65° dimension between

L

three points, click Origin 4.

as the vertex of the angle. Chck

the other two points, left end-

point of arc and right endpoint of
arc. Move the cursor to show the

reate

$ Blo @

Nd

& part1 (Default)

» [A] Annot] — -
3MD@3
[ Front Plane

] Top Plane

LJ Right Plane

I_, Origin

Fig. 1

on the

Fig. 3

o
gpw@@@

angular dimension preview. Set L

value in the Modify box and click

to place the angular dimension.

G

Fig. 4

Click Exit Sketch | ¢ | on the

Sketch toolbar. -

Fig. 5
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B. Saveas "ANTENNA".
Click File Menu > Save As.

Step 1.

Step 2. Key-in ANTENNA for the filename and press ENTER.

C. Create Planel1.

Step 1. Click Top Plane |E| in the Feature Manager to display Plane is graph-
ics area, Fig. 6. t
Step 2. In graphics area Ctrl drag Front plane up Drag up
and release, Fig. 7. set distance 7
Step 3. In the Plane Property Manager set:
under First Reference, Fig. 8
Distance G 7 and press ENTER.
New plane should be above Top plane
click OK % .
Hold down
) Ctrl drag Top
D. Helix1. plane up A
i 3! . 1—
Step 1. Hide L Planel ﬁ, then click Planel
in the Feature Manager and click Sketch
i on the context toolbar, Fig. 9. v
Fig. 7
Step 2. Click Trimetric ﬁ on the Standard Views toolbar.
Step 3. Click Circle Gj (S) on the Sketch toolbar.
L
Step 4. Sketch a circle at Origin | , Fig. 10. Origin
e
& \K
Step 5. Click Smart Dimension | pimerron | (S) on the
Sketch toolbar. -
Step 6. Dimension diameter 4.5, Fig. 10. = AT
L
Fig. 10

SER S @
v

&) ANTENNA (Default)
4 Annotations
55 Material <not specified>
[j Front Plane
[j Right Plans
I_, Origin

C Sketch1

Fig. 6

‘ Plane @
v X+

Message

First Reference

@ ITop Plane

IL\] Parallel

m Perpendicular

Iﬁ] Coincident

lll“‘ 45.00deg

7.00mm =
.| Flip of&
1 ~

@ Mid Plane

Second Reference ~

e ]

Third Reference A

Y |
Fig. 8

SER S @
v

&%) ANTENNA (Default)

4 Annotations
55 Material <not specified>
[j Front Plane
ﬂ Top Plane

ER@L"ﬁ&
Cocpe o

Lj Plane1l

Fig. 9
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Step 7.

Step 8.

E. Helix2.
Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Click Insert Menu > Curve > Helix/Spiral.

In the Helix/Spiral Property Manager set:

under Defined By, Fig. 11

select Pitch and Revolution
under Parameters

select Constant Pitch

Pitch: .9

Revolutions: 10.25

Start angle 180

select Clockwise

click OK %# .

¢ BER S @
¥

=
. \ ) ANTENNA (Default)
Click Front Plane |,| A Am@
in the Feature Man- $5 Mater ~

ager and click Sketch L] Front Plane

[ ] Top Plane
e—

L__| on the context
toolbar, Fig. 13.

Click Circle Gj (S)
on the Sketch toolbar.

[,J Right Plane
I_, Origin
C Sketch L‘
[ﬂ Plane1

» S Helix/spiral1

Fig. 13

Fig. 12

Sketch a circle above Helix1 L Fig. 14.

Right click graphics area and click

Select
tool.

from menu to unselect Circle

Ctrl click centerpoint of circle and

P [oomm
Rev|to2s 2| |V X
o [923mm

Dia: |[4.5mm

: [09mm

Defined By:

-~ Pitch and Revolution ‘v
Parameters ~

(®) Constant pitch
(O variable pitch ‘
Pitch:

0.90mm ~
. v

[ Rever:

N

se ditection

g Helix/Spiral @

A

Revolutions:

10.25~ ~
"N v

Start angle”

180.00deg ‘ ~
a v
~ (® Clockwise
O Counterch&ise

Fig. 11

D3s

AN

Ctrl click center
point and Origin

Origin L to select both. Release Ctrl
key and click Make Vertical |

® 2

the context toolbar, Fig. 15.

&

Click Smart Dimension | ,,-m"

the Sketch toolbar. M

(S) on

Add dimensions, Fig. 16.

Tip: The 48 length dimension controls
the overall Antenna length, so if you
ever wish to change the overall length of
Antenna change this dimension.

/\\
Fig. 14
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Step 8. Click Insert Menu > Curve > Helix/Spiral.

Step 9. In the Helix/Spiral Property Manager set:

under Defined By, Fig. 17

select Pitch and Revolution
under Parameters

select Constant Pitch

Pitch: .8

Revolutions: 1.5

Start angle 180

select Clockwise

click OK %# .

F. 3D Sketch.

Step 1. Click 3D Sketch in the Sketch flyout

©
Step 2.

Entities

-

=4

5

W

«

3

3
—

15

;o [1.2mm

ia: |3.5mm

Fig. 18

E

Sketch

-

Click Convert Entities |c°™"| on the Sketch toolbar.

Step 3.

Step 4.

Step 5.

Step 6.

In the Convert Entities Property Manager:
under Entities to Convert, Fig. 19
expand the flyout Feature Man-
ager design tree in top left corner of the
graphics area and click Sketch1 and
both Helixes, Fig. 20

click OK % .

Click Line :/: (L) on the Sketch toolbar.

@ Convert Entities @

voX H

Entities to Convert

A

Sketch1
Helix/Spiral1

Helix/Spiral2

[] select chain
[Jinner loops one by one

Select all inner loops

Fig. 19

g Helix/Spiral @
v X
Defined By: A

Pitch and Revolution ~v
Parameters ~

(®) Constant pitch

(O variable pitch ‘

Pitch:

O.SOmms ~
. v

[ Reverse divection

Revolutions:
1.5 ~
5 R 2
Start angle:
180.00deg ~
‘7 2
(® Clockwise
O Counterch&ise

Fig. 17

QA

on the Sketch toolbar.

M %ANTENNA...
» [A Annota...

-

-

é% Materia...
LJ Front Plane
LJ Top Plane
LJ Right Plane
I—» Origin

LJ Plane1

28 Helix/s...

28 Helix/s...

(30 () 3DSketch1

Fig. 20

Sketch line between Helix1 and Helix2 along Y }.ﬂ_‘ e Fig. 21. If nec-

essary, use the Tab key to change the sketch plane to XY XY -

Right click graphics area and click Select m from menu to unselect Line

tool.
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Step 7.

Step 8.

Step 9.

Step 10.

Ctrl click an endpoint of line and Origin tho
select both. Release Ctrl key and click Maké

long Y

vt. | on the context toolbar, Fig. 22.

Click Smart Dimension
toolbar.

&

Smart
Dimension

-

(S) on the Sketch

Add dimensions, Fig. 23. To dimension the 5, press
Tab key twice to dimension along the Y axis.

save [ (Ctr1-S).

. 5
aT

A
13
b4
—H >
&
7> <

&

Ctrl click endpomt
and Orlgln

N

Fig. 22
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|

Helix1, Fig. 24. To zoom, place the
cursor over the area and spin the wheel
on mouse back.

G. Style Spline1. '
Step 1. Zoom in area between Sketchl and [

I

|

Step 2. Click Style Spline f\g“ in the Spline 2
flyout J'ﬂu ™ | on the Sketch toolbar.

Ti

Step 3. Sketch a 4 control vertex point
Spline between top endpoint of line in
Sketchl and bottom endpoint of con-
verted Helix1, Fig. 25. Press Escape to ~
end spline. i

Step 4. Click bottom control polygon seg-

ment and click Make Along Y vt
on the context toolbar, Fig. 26.

2
Step 5. Click spline endpoint at converted 4
helix and click Make Tangent a\ on
the context toolbar, Fig. 27.
Sﬁ:ﬁ oom
Step 6. Click Smart Dimension |Pimension | (S) = L

on the Sketch toolbar.

Step 7. Dimensions control polygon segments, Fig. 28.

Fig. 27
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H. Style SplineZ2.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

\D

Pan up to area between line and bottom
Helix1. Use Ctrl Down Arrow key to
pan, Fig. 29.

Click Style Spline .Sp“\gp in the Spline
J'nu = | on the Sketch toolbar.

Sketch a 4 control vertex point Spline
between bottom endpoint of line and top end-
point of converted Helix1, Fig. 30. Press

flyout

Escape to end spline.

Click top control polygon segment and

click Make Along Y 1. on the context
toolbar, Fig. 31.

Click spline endpoint at converted helix

and click Make Tangent (3\ on the con- 24
text toolbar, Fig. 32.

&
Click Smart Dimension | " | (S) on
the Sketch toolbar. -

Dimensions control polygon segments, Fig. 33.

\

vt iy
+ dooLa

]

KX
i
4744

V

0

LR XK
i
%)

v/

Fig. 29 /
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I. Style Spline3.
Step 1. Pan up to area between line and Helix2, 5
Fig. 34. Ctrl Down Arrow key. J\

Step 2. Click Style Spline f\g“ in the Spline
e 7.001]1 =
flyout ﬂ_,lr ™ | on the Sketch toolbar.

Step 3. Sketch a 4 control vertex point Spline
between top endpoint of line and right
endpoint of converted Helix2, Fig. 35.
Press Escape to end spline.

Step 4. Click bottom control polygon segment

and click Make Along Y i | on the con-
text toolbar, Fig. 36. '

Step 5. Click spline endpoint at converted He-

lix2 and click Make Tangent a\ on the
context toolbar, Fig. 37.

&
Step 6. Click Smart Dimension |, > | (S) on
the Sketch toolbar. Z

Step 7. Dimensions control polygon segments,
Fig. 38.

Step 8. Save [ (Ctr1-s).

Ogl= 2 8 (X jy
il =‘@"<>\<\)Q
K ¥ 2t @if—»l J s \
B SRy —7
[ 7 *
e i
i
J 7 | |

Fig. 36 Fig. 37 Fig. 38
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J. Sweep.

Step 1.

Step 2.

Step 3.

Clle OK J . [ Thin Feature v
Curvature Display v
- - Fig. 39
K. Hide Helixes. e
Step 1. Hide both Helixes B To hide, Ctrl click ? e @ >
both Helixes B in the Feature Manager and @ antenna oefau
4 Annotations

Step 2.

L. Download and Copy File.

Step 1.

Step 2.

Step 3.

Click Features | Features | on the Command Manager toolbar.

Click Swept Boss/Base ‘@ swept Boss/Base | on the Features toolbar.

In the Swept Boss/Base Property Manager: fs: - .
under Profile and Path, Fig. 39 orofile and path ~

(O Sketch Profile
(® Circular Profile

S

select Circular Profile

Diameter @ J

Path (_ click 3D sketch, Fig. 40

Solid Bodies(1)

§5 Material <not specified>
[ Front Plane

[J Top Plane

[ Right Plane

I_, Origin @ l

C Sketch1

Hide ;q: on the context toolbar, Fig. 41. ’
Don’t hide Sketch1 as we will use the
sketch in the Assembly mates.

SaVe ﬁ (Ctrl-s)' [j Plane1
S Helix/Spiral1
(S Helix/spiral2

l: Sketch3

4 fSweem

-

4

Download camouflage-green.png from the

Tank web page at cudacountry or use this Fig. 41

link: click here to access camouflage-green.png.

Use File Explorer (Windows-E)

| @ < | C:\Users\cudac\Documents\Tech Ed 21-22\Tank

to copy the camo file from your bome | share  View
Downloads folder to your Tank ~ » [] % famoss: | Xoue:
W= Copy patl
fOIder, Fig. 42 Pmatcocg;mk COPY PO ] paste shorteut CopVICRgl sl nane
Clipboard Organize

A > This PC > Documents > Tech Ed 21-22 > Tank

Switch back to your Antenna file

> TechEd 14-15 o

n SOLIDWORKS. Tech £d 15-16 ?!‘1
> TechEd 16-17 !

> TechEd17-18 3 i"

Tech Ed 18-19 @J

Tech Ed 19-20 I. ‘“

> Tech Ed 20-21
camouflage-green.png

v Tech Ed 21-22

Path(3DSketch1)

D

Fig. 40
ig.
- O X
~ @
-
B~ Open ~  H selectall
e Edit Select none
New Properties
folder . o History  ¢f Invert selection
New Open Select
v U £ Search Tank

MULTIBODY
CHASSIS.SLDPRT

Tank 714
> Tutorials \
/4
S
N ROLLER AXLE.SLDPRT ROLLER
12 items ASSEMBLY.SLDASM
.
Fig. 42
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SPACER.SLDPRT

v,

BOGIE ASSEMBLY.SLDASM ¥

==


www.cudacountry.net/assets/images/camouflage-green.png

M. Appearance.

Step 1.

Click Antenna to select the part, click Appearance Callout

o~

IxpPLB

N
\\ |
e

on the context toolbar and click ANTENNA %, Fig. 43.

Step 2. In the Appearances Property Manager:
click Advanced button, Fig. 44
under Appearance

click Browse button

Step 3. In the Open dialog box:
navigate to your Tank folder
change File Type to All Image Files

open camouflage-green.png, Fig. 45.

e color @

v X =

Advanced

b. lllumination Surfahish

Tech Ed 16-17
Tech Ed 17-18

=2

Color/Image

Selected Geometry

<& Mapping

A

ANTENNA.SLDPRT

CICIRICT =

Remove Appearance

|

A

Erowse.~

Save Appearance...

& open x
Appearance
<« v 4 « Tech Ed 21-22 » Tank v A Search Tank .
Appearance file path:
Organize = New folder =- T @ ‘C:\Program Files\SOLIDWORKS (‘
Tech Ed 15-16 2

Tech Ed 18-19 X Color ~
Tech Ed 19-20 camouflage-gree ‘I
Tech Ed 20-21 n.png .
Tech Ed 21-22 =
Tank
. x
- u
v
File name: [camouflage-green.png v ‘ ‘AII Image Files (* bmp;*.hdr;* jp¢ ¥ ‘
Open |V‘ Cancel -
Fig. 45
. . 245 =
Step 4. In the Save As dialog box click Save to save as W -
army-green-camo.p2m, Fig. 45. JES 2
[ ]
% Save As X . 246 'j
1+ « Tech Ed 21-22 > Tank v 19 P Search Tank @ RGB O Hsv
.
Organize ~ New folder = (%) ‘ Flg‘ 44
Tech Ed 17-18 ~
Tech Ed 18-19
Tech Ed 19-20
Tech Ed 20-21
> TechEd21-22 army green high
Tutorials gloss plastic.p2m
File name: ‘ camouflage-green.p2m v
Save as type: Appearance Files (".pZm]‘ v
Description: Add a description
[JRemove bend lines [ Export only model
geometry
 Hide Folders Cancel

Fig. 46

i Face<1>@S..

@Sweem
a Bady

G ANTENNA@
XRemove Al x

Click body |

Fig. 43
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Step 5. Back in the Appearances Property Manager: @ cmouflagegreen (@

click the Mapping tab < Mapping| Fig. 47 v "Ad _
under Size/Orientation 5 lumination] B8 Surface Finh]
H | Y umination | [ggy Surface Finis
Width D 15 Tip: The green camo Color/lmage | & Mapping “
click OK % . appearance now appears at - S EEriEr
bottom of Appearances. =
Step 6. Save ﬁ (Ctrl-S). u}':l
N. Open Tank Assembly and Insert
Antenna- Mapping ~
Step 1. Open your Tank Assembly file. —— —
Fixed aspect ratio
Step 2. Isolate Lower Hull, Fig. 49. To Isolate, right click EE::"‘;:;“‘{
Lower Hull in the graphics area and click Isolate from the

et E d 9 \ @ 1‘ % I 28.96098733mm E
@ @ 0' & Aspect ratio: 0.52: 1

[[]Mirror horizontally

Yoy

- ! , ™)

ﬁ‘ t @ &. @ @ ] Mirror vertically ;‘ ;‘:—\Y:\

e =

Selection Tools . S [

Fig. 47 Tl

Zoom/Pan/Rotate ’ LR, |
o

Recent Commands g N -}

I

Save Selection v ot =~y

Component

\
\§ Make Virtual

Isolate

[@ Configure' Component

Component Display >

=
Fig. 49
Step 3. Rotate view to view Antenna boss on

rear of Lower Hull. Use Front @
on the Standard Views toolbar. (Ctrl-1

then Right Arrow key 3 times

and Down Arrow key 2
times, Fig. 33.

e
-

Step 4. Click Insert Components
i

Insert
Components

-

on the Assembly toolbar.

Step 5. Select your ANTENNA file and place your
file just outside the Antenna boss and zoom in, )
Fig. 50. Fig. 50
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O. Mate: Antenna.

Step 1. Click Mate n§e on the Assembly toolbar.

Step 2. Click side face of Antenna boss in Lower Hull
and cylindrical face of hook on Antenna, Fig. 51.

Step 3. In the Mate Property Manager set:
under Mate Type, Fig. 52
Mate alignment: click

Anti-Alignment %a
click OK % .

Step 4. Click cylindrical edge of
Screw hole in Antenna > Fig. 51
boss in Lower Hull and ? § Tangentt @

arc in Sketchl in Antenna, v x =@
. [ Advanced | & Analysis
Flg' 53' A Standard |/ Mechanical

Mate Selections ~

Step 5. Click Add/Finish Mate

" |in Mate pop-up

Mate Type A
toolbar to add a Concentric <. Coincident
mate, Fig. 54. \ Parallel
| Perpendicular
Iangent
O) Concentric
@) o

o l8.0092435mm =
2 [3000deg =

Mate alignment:

Mates ~ ~

(s]

Options ~
[] Add to new folder

Show popup dialog

Show preview

[ use for positioning only

[[] Make first selection transparent

Fig. 52

Fig. 54
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Step 6. Expanc_1+_‘che flyout Feature Manager design tree, click T_i)_r @ 1ANK ASSEMBLY
Plane | J_| , expand ANTENNA and click Right Plane ! ], ' ?’:""‘t’t;““’”f‘
Fig. 55. ,s

Cj Right Plan

I—. rigin
Step 7. Click Angle |l in Mate ‘i\l\\u_ |@| H @ @B)PEER HULL<1> ->7
pop-up, Fig. 56. Sctangle | " “omy |- iy

128 and press ENTER. Fig' 56 & FRONT AXLE<1>
Click Flip Mate Align- G () ReAR AXIE<1>

A ‘ @ () SPACER<1>
ment and click @ (3 spacER<2>

@ () IDLER <1> -
% () sprocket<1>

' @ BOGIE ASSEMBLY < 1>
% PLATE<1> ->

+
Flip Dimension @:
in the Mate pop-up.

Click Add/Finish @ FENDER <15

% <1>
Mate| ¥ |to add rmerers
Angle mate. (CTCTIPIN

% TRACK<1> ->
' @ MOTOR ASSEMBLY <1>
' @ BATTERY HOLDER 2X3X AA ASSEMBLY <1>

Step 8. Click OK % 3
v _-'f_ANTENNA<1>

in the Prope o
p rty » [&] Annotations
Manager. + [® solid Bodies()

@
23 Material <not specified>

Fig. 57 (7 Front Plane

m Top Plane

I—. Origin ‘
C Sketch

[ﬂ Plane1

£ Helix/spiralt

£ Helix/spiral2
fSweem

@@ Mates

EE DerivedLPattern1

Step 9. Hide Sketchl L__
To hide, Click Sketchl

in graphics area
and Hide | | on

the context toolbar,
Fig. 58.

EE LocallPattern1

v v v v

Step 10. Save [ (Ctr1-S).

Hﬂ MirrorComponent1

Fig. 55

Fig. 58

SOLIDWORKS 22 ANTENNA TANK PAGe31-13



P. Insert Screw.

Step 1.

Step 2.

Click Insert Components
sembly toolbar.

Select your SCREW file and place your file just
outside the Antenna boss and zoom in, Fig. 59.

Q. Mate: Screw.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

N

Click Mate | mate | on the Assembly toolbar.

Click cylindrical face of Screw hole in Antenna
boss and a cylindrical face of Screw, Fig. 60.

Check Lock Rotation and if necessary, click

D_%‘@

nsert ' on the As-

Components

-

Flip Mate Alignment e

, then Add/Finish

Mate | ¥ |in

Mate popup |\ | L[ ]@I@[ [ [2] =]~

toolbar to add

Lock rotation
a Concentric %ig. 61

mate, Fig. 61.

Click cylindrical face Spring hook and hide top
face of Screw, then click bottom face of Screw,

Fig. 62.

Click Add/Finish

Mate | ¥ |to add
Tangent mate.

Click OK
in the Property
Manager.

Save

(Ctrl-
S).

Fig. 62 Fig. 63
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