Chapter 13 Tank

Lower Hull

A. Open Assembly File and Edit Lower Hull.
Step 1. Open your Tank Assembly file.

Step 2. Click Lower Hull component in the Feature

: 7
Manager and click Edit Part % on the context | @ankassemeLy

. 4 mAnnotatiuns
toolbar, Fig. 1. [ Front Plane
C}j Top Plane
- ﬁ] Right Plan dlola
B. Extrude Hinge. L orign %%g@&“ N
Step 1. Expand LOWER HULL in the Feature Man- i
ager, click Right Plane [ﬂ and click Sketch i 00 vates_ 1 ‘; ER @
on the context toolbar, Fig. 2. Fig. €8 TANK ASSEMBLY
4 Annotations
) . . G“E‘$“‘> [ Front Plane
Step 2. Rotate and zoom in on the hinge, Fig. 3. - | [ Top Plane
) TANK ASSEMBLY (!l Right Plane
» [A] Annotations 1, origin
mj Front Plane - % (f) UPPER HULL<1> >
[ Top Plane » [/ Annotations
[ Right Plane » @) Solid Bodies(1)
1., origin ?5 Material <not specified>
» €@ (f) UPPER HULL<1> -> [ Front Plane
~ @ () LOWER HULL<1 g [ Top Plane
. » [A&) Annotations s [J Right Plane
Fig. 3 » (@] Solid Bodies(1) 1, origin
' = (¥ Stock-MULTIBODY HULL-
Step 3. Expand UPPER HULL in the Feature Manager, e B Filt1
expand Boss-Extrudel and click Sketch1 to [ Right Plane] =
select the sketch, Fig. 4 and Fig. 5. L, orgin @ e W
(¥ Stock-MULTIBODY HULL- » @ split Linet
0 Mates 3 Dome1
Fig. 2 I3 Mirror1
» @ Cut-Extrude2
4 @ Split Line2
8 Dome2
4 @ Cut-Extrude3
» ﬂ Boss-Extrude2
E Draft1
@ Chamfer1
3 Vent1
® Fillet2
. 4 ﬁ Boss-Extrude3
Flg. 5 E Draft2
@ ® Fillet3
e ® Filleta
Step 4. Click Convert Entities |enities | on the Sketch toolbar, Fig. 6. [“C“]:'k‘"":m
etcl
T L Axis1
+ @ () LOWER HULL<1> ->
» [A& Annotations

v

Solid Bodies(1)

Ei Material <not specified> -
C}] Front Plane

mj Top Plane

Cj] Right Plane

I_, Origin

@ Stock-MULTIBODY HULL-
() Sketcht

0 Mates

Fig. 6 Fig. 4
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Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Click Features | Features | on the Command Manager toolbar.

@

Extruded
Eoss/Base

Click Extruded Boss/Base on the Features toolbar.

In the Boss-Extrude Property Manager set:

under Dll’ectlon 1, Figo 7 ﬁ Boss-Extrude @
End Condition Mid Plane v x ®
Depth @ 72 ’
click OK % . DM@A
o AN
: 9 £y 72.00mm =
Edit Verae N
Click Edit Component Component =
on the Features toolbar to exit. Draft outvard
Fig. 7

Save All (Alt-F L). File Menu > Save All.

C. Open Lower Hull and Split Body at Right Plane.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Click LOWER HULL in the Feature

Fig. 8

| LA IE
Manager and click Open Part E on -
the context toolbar, Fig. 9. ®N“SSET"B”
» [A] Annotations
m Front Plane
. . . [ﬂ Top Plane
R P e Fesis Mo | s g o e
. . ngln e, .
g - HI8 > @ () UPPERG, v 0 b
»
Click Insert Menu > Features > Split. 00 Mates
Fig. 9

In the Split Property Manager:
under Trim Tools, Fig. 11
Right Plane was preselected
click Cut Part button
under Resulting Bodies

check Body 2 [¥] box

check Consume cut bodies
click OK ## . "

save [ (Ctr1-s).

C ER S
4

) LOWER HULL (Default) ->
» [A] Annotations
» Solid Bodies(1)
32_3 Material <not specified> ->
ﬂj Front Plane
mj Top Plane
ﬂj Right Plane,
I_, Origin ‘
@ Stock-MULTIBODY HULL-1 ->
4 ﬁ Boss-Extrudel{ ->}

Fig. 10
@ split ®
v X

Trim Tools ~

@

[

Resulting Bodies A
S Title
110

<None>

"
./>
Auto-assign Titles

Consume cut bodies
[] Propagate visual progh

Fig. 11
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D. Cut Hinge.
Step 1. Rotate view to view inside left rear corner, Fig. 13. Use Left @ on the Standard Views

Step 2.

Step 3.

Step 4.

Step 5.

toolbar (Ctrl-3), then Left Arrow key twice and Down Arrow key twice.
Zoom in.

Click Right Plane [j:] in the
Feature Manager and click

Sketch ﬁ on the context
toolbar, Fig. 14.

Expand Boss-Extrudel in the
Feature Manager and click
Sketch1 to select sketch,

Fig. 15.

i C
Click Offset Entities | offset | on
the Sketch toolbar. |

Fig. 13

¢ ER S >
4

& LOWER HULL (Default) ->
Annotations

Solid Bodies(1)

Es_g Material <not specified> ->
m Front Plane

E] Top Plane

m Right Plane

I_, Origin

@ Stock-MULTIBODY HULL-1 ->
- ﬁBoss—Extrudeﬂ»}

(@ split1

[ () sketchz

Fig. 15

In the Offset Entities Property Manager set:

under Parameters, Fig. 17

Distance & 3
(clearance)

click OK % .

T offset Entities @
v X

Parameters A

-

Add dimerisions
[JReverse
Select chain
[IBi-directional
Cap ends
Arcs
Lines
Construction geometry:
Base geometry

[Joffset geometry

Fig. 17

o ER S
%

&) LOWER HULL (Default) ->
» Annotations
’ Solid Bodies(1)

33_5 Material <not specified> ->

mj Front F7.—

m Top Pl @i@ &

1, Origin

@ Stock-MULTIBODY HULL-1 ->
» ﬁ Boss-Extrude1{ ->}

(¥ split1

Fig. 14

Fig. 16

Fig. 18
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Step 6. Click Features | Features | on the Command Manager toolbar.

@

Step 7. Click Extruded Cut | Bxruded

Cut

on the Features toolbar.

Step 8. In the Cut-Extrude Property Manager set:

under Direction 1, Fig. 19 ot Extrade 2
Depth @ 26.3 “" © :
Reverse Direction A

click OK . l:

Step 9. Save ﬁ (Ctrl-S).

E. Dome for Hinge.

Step 1. Click the face of cut and click

Sketch t on the context

toolbar, Fig. 21.

G w

[IFlip side to ¥t

Draft outward

Fig. 19

Step 2. Click Circle (Ej (S) on the Sketch toolbar.

Step 3. Sketch circle at centerpoint of cut, Fig. 22. To
wake up centerpoint, hover cursor over circular

edge of cut.

Step 4. Click Smart Dimension
Sketch toolbar.

&

Smart
Dimension

-

(S) on the

Step 5. Dimension diameter 3.1, Fig. 22.

Step 6. Click Insert Menu > Curve > Split Line.

Step 7. In the Split Line Property Manager:

under Type of Split, Fig. 23

select Projection

under Selections E
Sketch preselected

in Faces to Split field ﬁ

click side face, Fig.
click OK %" .

e Dome @

24

Parameters

. 0.70mm i

CIS
-

[] ENliptical dome
Show preview

Fig. 23

BRI« R
@D&@&@@

Fig. 24
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Step 8. Click Dome on the Features toolbar.

8 Dome @

v X

Step 9. In the Dome Property Manager set:

under Parameters, Fig. 25 Parameters ~
click split line face, Fig. 26 ® Iw

Distance .9 (clearance .2)

Reverse Direction e @
Dome should be inward @
click OK % . g E—
SEnn
Step 10. Save [ (Ctr1-S). Fig. 26 Fig. 25

F. Fillet1 Under Hinge.
Step 1. Rotate view to view inside under of hinge, Fig. 28. Use Up Arrow key @ four times.

@ FilletXpert @
: . @ v X 5
Step 2. Click Fillet |Fil'et| on the Features toolbar.
T Add | Change | Corner
Step 3. In the Fillet Property Manager set: ttems To Fillet ~
select FilletXpert, Fig. 27 ©
. Show selection toolbar
Radius R o < :
click edge under hinge, Fig. 28 )
Clle OK f . Options A
Select through faces
Tangent propagation
(® Full preview
(O Partial preview
(O No preview

Fig. 27
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G. Axle Holes. N EEEEE
v
Step 1. Click Right Plane [ﬂ in the Feature Manager and click Sketch E ‘% LOWER HULL (Defautt) -> |
on the context toolbar, Fig. 30. [ irscites
» [@) Solid Bodies(1)
§i Material <not specified> ->
. . ﬁj Front
Step 2. Click Normal To $ on the Standard Views toolbar. (Ctrl-8) @
1, origin
Step 3. Click Circle @ (S) on the Sketch toolbar. } EEZZZ“&?:L??DT PO
(W split1
Step 4. Sketch two circles, Fig. 31. | g Sl
B D-ome1
Step 5. Right click graphics area and click Select [,:,\ from menu to unselect £ Fllle;ig 30

Circle tool.

Fig. 31

Step 6. Ctrl click both circles to select both. Release Ctrl key and click Make Equal
context toolbar, Fig. 32.

on the

Q>0 =,
2 i om0

OO L&y

Fig. 32

&

Smart

Step 7. Click Smart Dimension | pinension | (S) on the Sketch toolbar.

-

Step 8. Add dimensions, Fig. 33.

Fig. 33
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Step 9. Click Features | Features | on the Command Manager toolbar.

Step 10. Click Extruded Boss/Base

]

Extruded
Eoss/Base

Step 11. In the Cut-Extrude Property Manager set:

under Direction 1, Fig. 34
End Condition Through All

Reverse Direction e
click OK % .

on the Features toolbar.

Cut-Extrude @
v X ®
From ~

Direction 1

Through All
2

[IFlip side to cut

(

[] Draft outward

Fig. 34

S
10.6
i

H. Cut Roller Axle Square.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Click Right Plane ﬂ] in the Feature Manager

and click Sketch t on the context toolbar,
Fig. 36.

Click Polygon @ on the Sketch toolbar.

In Polygon Property Manager set:
under Parameter, Fig. 37

Number of Sides@ 4

Sketch polygon, Fig. 38.

175.6
Fig. 35

!

A

~

G ER S @
v

) LOWER HULL (Default) ->
» [A] Annotations
v [@) Solid Bodies(1)

gi Material <not specified> ->

E] Front

I_, Origin

@ Stock-MULTIBODY HULL-1 ->
» ﬁBoss-ExtrudeH»)

([ split1
4 @ Cut-Extrude1
» & split Line1

8 Dome1

® Fillet1

@ Polygon
v

Options

[ For construction

4 @ Cut-Extrude2

Fig. 36

Parameters

@ a4

®
g
)
=3
@
=%
=
a
©

O Circumscribed circle

173.20508076

0.00°

New Polygon

Fig. 37

Right click graphics area and click Select [} from menu to unselect Polygon tool.

< >

0o

Fig. 38
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Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Step 12.

Step 13.

Step 14.

Click two opposite vertices of polygon and click Make

Horizontal —| on the context toolbar, Fig. 39.
o

Click Smart Dimension | oimention

toolbar. .

Dimension segment 5.3, Fig. 40.

C
Offset
Entities

Click Offset Entities

In the Offset Entities Property Manager set:

(S) on the Sketch

on the Sketch toolbar.

under Parameters, Fig. 41

Vv X =

[T offset Entities ®@

LA & Vi
TR PROCG

Fig. 39

Distance {E .59
(clearance) &

check Select chain

under Construction geometry
check Base geometry
click polygon, Fig. 42

click OK % .

Click Features | Features | on

the Command Manager toolbar.

@

Extruded
Cut

Click Extruded Cut

In the Cut-Extrude Property Manager set:
under Direction 1, Fig. 43
End Condition Through All

Fol

Reverse Direction
click OK w# .

save 5] (Ctri-s).

I 40.6 |

SOLIDWORKS 22 Lower HurL TANK

0.59mm ~
i v
Add dimen¥ions
[ Reverse
Select chain
O Bifdirectionas
| | cap ends

(®) Arcs

() Lines

on the Features toolbar.

2 [

Construction geometry: £O.
Base geometry
[Joffset geometlys

Fig. 41

Cut-Extrude @
v X ®
From ~
Direction 1 ~
Through All ~
g RN
[ Flip side to cut
[ "] Draft outward
Fig. 43

Fig. 44

40.6 |
Fig. 40

Fig. 42
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I. Linear Pattern1 Roller Square Cut.
Step 1. Click Cut-Extrude3 (roller square cut) in the
Feature Manager to select the feature, Fig. 45.

[HH]
ElE]
. . Li
Step 2. Click Linear Pattern | ... | on the Features
toolbar. -

Step 3. In the Linear Pattern Property Manager set:
under Direction 1, Fig. 46
click top edge, Fig. 47

Spacing @ 34.3 i
Number of Instances |:|..# 4

Reverse Direction A
under Features and Face
Cut-Extrude3 was preselected

click OK % .

Fig. 47

G ER© @ >|
v
J. Cut Plate Square. G LOWER HULL (Default ->
Step 1. Click Top Plane[1] in the Feature Manager and click || :;:'j:;:;n
Sketch ﬁ on the context toolbar, Fig. 48. :g? Zjﬂ@% JIoE g
E}] Right Plane
Step 2. Click Normal To &. on the Standard Views toolbar. L, origin
@ Stock-MULTIBODY HULL-1 -5
(Ctl‘l-S) » @) Boss-Extrudel( ->}
(W split1
» @ Cut-Extrude1
Step 3. Click Polygon @ on the Sketch toolbar. ' ESD'Z':;:““
® Fillet1
Step 4. In Polygon Property Manager set: : gz:z;::::
under Parameter, Fig. 49 EE Lpatternt
Number of Sides@ 4 Fig. 48
( Polygon @
Step 5. Sketch polygon, Fig. 50. ‘/_
g [JFor construction
Step 6. Right click graphics area and click Select b from r— -
menu to unselect Polygon tool. @ @.F ’

& E RS @

7 |

&%) LOWER HULL (Default) ->

4 mAnnotations

Solid Bodies(1)

Ei Material <not specified> ->
C}] Front Plane

mj Top Plane

C}] Right Plane

1, origin

ﬁj Stock-MULTIBODY HULL-1 ->,
ﬁ Boss-Extrude1{ ->}

(W split1

Cut-Extrude

% Split Line1

8 Dome1

® Fillet1

4 Cut-Extrude2

EE Linear Pattern @
v X
Direction 1 S

ESpacing and instances

(O Up to reference

-
sl ¥

Direction 2 A
]
(®) Spacing and instances

O Up to reference

T

.
2

[] Pattern seed only

Fig. 4

Edge

Eeat and Faces A

G Cut-ExirudeSi
]

[

[ Bodies v
Instances to Skip v
Options v

Fig. 46

~ Fig. 49

Fig. 50
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| &y
FRWPLPLROO L&)

Step 7. Click a polygon segment and click Make

Horizontal |=—| on the context toolbar,

Fig. 51.
&
Step 8. Click Smart Dimension Dimension (S) on the
Sketch toolbar. .
Step 9. Dimension segment 5.3 and others from center-

point of polygon to Origin, Fig. 52.

(w Fig. 51 Fig. 52
Step 10. Click Offset Entities | °''*** | on the Sketch toolbar.

Entities

Step 11. In the Offset Entities Property Manager set:

under Parameters, Fig. 53 C offset ntiies @
v X +
Distance {E .59 (clearance) Parameters A
. G 0.59mm :
check Select gham
under Construction geometry OReverse
check Base geometry Bt Cha‘"s
. . [] Bi-directiona
click polygon, Fig. 54 .
click OK % . e
Base geometry
Step 12. Click Features | Features | on the Command EE—
Manager toolbar. Fig. 53
. @
Step 13. Click Extruded Cut Bxtruded | on the Features toolbar.
Step 14. In the Cut-E.xtru.de Property Manager set: B cortarade )
under Direction 1, Fig. 55 & 3
End Condition Through All o ~
Reverse Direction A Drection 1 ~
click OK . 1% & O
2
[JFlip side to cut
Draft outward
Fig. 55

Fig. 56
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K. Linear Pattern2 Plate Square Cut.

Step 1. Click Cut-Extrude4 (plate GIE 2D @ > | Lincarrattem @)
square cut) in the Feature Man- ¥ v X
. fault) -> N
ager to select the feature, Fig. 57. %V:ER L Gefy Directon 1 A
A] Annotations Fdge<1>
3 Solid Bodies(1) 1 s
Bk 35 Material <not specified> -> Spacing and instances
ElE] m Front Plane O Up to reference
Step 2. Click Linear Pattern | oo | on gléphf';“e G @
i Rigl ane .
the Features toolbar. M 1., origin I s&j
@ Stock-MULTIBODY HULL-1 -> Direction 2 ~
i e Bt |
Step 3. In the Linear Pattern Property 0 spit EP—
. y Cut-Ext[ude‘] acing and Instances
Mal’lagel' Set. . . » @ split Line O Up to reference
under Direction 1, Fig. 58 @ Domer &
click a top edge of side of =5 '~ L =
Hllll, Flg- 59 r Cut-Extrude3
B LPattern1 Features and Faces N
[EIE)

spacing & a4s Sy
Number of Instances % 3 Fig. 5 @ S

pattern should be to rear, if oppisite direction o . —
click Reverse Direction ~ Instances to Sidp M
click OK % . Fig. 58
L. Battery Holder Post Extrude.

Step 1. Click top face inside bottom of Hull

and click Sketch E on the context
toolbar, Fig. 60.

SEITa@ R
FCPLPE

Step 2. Click Circle (Ej (S) on the Sketch
toolbar.

Step 3. Sketch circle, Fig. 61.

Step 4. Click Smart Dimension | "%
on the Sketch toolbar. M

Step 5. Add dimensions, Fig. 61.
125

Fig. 60

Fig. 61
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Step 6.

Step 7.

Step 8.

Step 9.

C
Click Offset Entities | >"= | on the Sketch toolbar.

In the Offset Entities Property Manager set:

under Parameters, Fig. 62 T offset Entities @
v X
Distance < o .15 (clearance) parameters ~
click circle, Fig. 5 & °-15""mir :
check Reverse Efsslcl s
. . . Reverse
offset on inside of circle saemb
: [ Bi-directional
under Construction geometry S
check Base geometry ®hrcs
() Lines
Click OK f . Construction geometry:
Base geometry
[JOffset geometrys

Rotate view to view inside
left rear corner, Fig. 64.

Use Left @ on
the Standard Views
toolbar (Ctrl-3), then

Left Arrow key
twice and Down Ar-

Fig. 62 Fig. 63

row key twice.

Click Features | Features | o the

Command Manager toolbar.

@l

Step 10. Click Extruded Boss/Base | Extruded | on the Features toolbar.

Step 11. In the Boss-Extrude Property Manager set:

Eoss/Base

under Direction 1, Fig. 65

ﬁ Boss-Extrude @
Depth @ 1.2 vx®
click OK % .

’ I
& [1.20mm i =
Merge reMit

®

|| Draft outward

Fig. 65
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M. Battery Holder Post Top Extrude.

Step 1. Click the top face of Battery Post and click Sketch

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

C

With face still selected click Offset Entities

on the Sketch toolbar.

on the context toolbar, Fig. 67.

C

Offset
Entities

In the Offset Entities Property Manager set:

under Parameters, Fig. 68

Distance @ 5
offset outside, Fig. 69

click OK %

Click Features | Features | on

the Command Manager toolbar.

Click Extruded Boss/Base
L]

Extruded
Eoss/Base

on the Features toolbar.

T offset Entities ®
vV X n

Parameters A

<\ 0.50mm i ~
) v
Add dimersions

[ Reverse
[ Iselect chain
[]Bi-directional
| | capends

(®) Arcs

) Lines
Construction geometry:
Base geometry
[] Offset geometry

Fig. 68

In the Boss-Extrude Property Manager set:

under Direction 1, Fig. 70

Depth @ 1

click OK % .

Save E (Ctrl-S).

ﬂBoss-Extrude @
v X ®

From -~

Sketch Plane b

Direction 1 ~

) I
& 1.oommi =
[Y] Merge reNAit

®

|| Draft outward

Fig. 70

Fig. 67

Fig. 69

Fig. 71

Fig. 72
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N. Motor Frame.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Click Front Plane |E| in the Feature Manager and click Sketch %}[_

on the context toolbar, Fig. 73.

Click Normal To ,J,.

Click Wireframe [;]__-{_]

Click Convert Entities

on the Standard Views toolbar. (Ctrl-8)

on the View toolbar.

©

Entities

-

In the Convert Entities Property Manager:
under Entities to Convert, Fig. 74

click top edge of bottom of Hull, Fig. 75

click OK s .

Click Line n/: (L)

on the Sketch toolbar.

Sketch the 5 chained
lines starting end-

point of converted
line, Fig. 76.

Click Smart Dimen-

sion

o

Smart
Dimension

2" (S) on

the Sketch toolbar.

Add dimen-
sions, Fig. 77.

Click Shaded

With Edges

O

comert) o1 the Sketch toolbar.

@ Convert Entities @
v X .

Entities to Convert ~

[Jselect chain

[Jinner loops one by one

Select all inner loops

Fig. 74

Q

¢ E RS @
v

& LOWER HULL (Default) ->
4 Annotations
» Solid

O— il =\
$33 Materi L JJJ} >
Lj Front Plane!

[j Top Plane

Lj Right Plane

1, origin

@ Stock-MULTIBODY HULL-1 ->,
éﬂ Boss-Extrude1{ ->}
(W spiit1

@ Cut-Extrude1

@ Split Line1

8 Dome1

® Fillett

@ Cut-Extrude2

@ Cut-Extrude3

EE LPattern1

@ Cut-Extruded

EE LPattern2

4 éﬂ Boss-Extrude2

4 éﬂ Boss-Extrude3

Fig. 73

I N

Fig. 75

]
3
i

Fig. 76

on the

f
1.45
f

View toolbar.

~——9.75

D)

“~

Fig. 77
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Step 11. Rotate view to view inside front, Fig. 78. Use Left @
on the Standard Views toolbar (Ctrl-3), then

Right Arrow key twice
and Down Arrow key

twice. Zoom in.

Step 12. Click Features

Features | on the
Command Manager toolbar.

@l

Step 13. Click Extruded Boss/Base baruded [ on the Features toolbar.

Step 14. In the Boss-Extrude Property Manager set:
under Direction 1, Fig. 79
End Condition Up to Body
Solid/Surface/Body click Hull, Fig. 80
under Direction 2
End Condition Blind

Depth €} 38.65
under Selected Contours

click the contour
uncheck Thin Feature

click OK % . Body

Fig. 78

Contour

ﬁ Boss-Extrude ©)
v X ®

From ~
Direction 1 ~

7 Up To Body v
M
3 A
Q I BosstxtrudeSi
Merge result

[ Draft outward

Direction 2 A

Blind 7
&y 3865mm =
[ Thin Feature v
Selected Contours ~
0 Sketch9-Region<1>—,

Fig. 79

Fig. 81
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O. Motor Frame Extrude Arc.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Click the rear face
of Motor Frame and

click Sketch ﬁ on
the context toolbar,
Fig. 82.

SRt @ R

With the face still se-
lected, click Convert

Convert
Entities

Entities | . | on the
Sketch toolbar,

Fig. 83.

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

Sketch two lines,
Fig. 84. A vertical
line up from Origin

Land horizontal
ine from top right
endpoint of top frame

line to the vertical
line.

Click Circle [(2}| (S)
on the Sketch toolbar.

Sketch circle start-
ing at top of vertical
line, Fig. 85.

Click Smart Dimen-

o

Smart
Dimension

sion| - [(S)on
the Sketch toolbar.

/

Dimension line
to Origin

Add dimensions,
Fig. 86. Dimension

to Origin (blue),

not to edge of body. Fig. 86
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Step 9. Click Features | Features | on the Command Manager toolbar.

]

Step 10. Click Extruded Boss/Base Edtruded | ON the Features toolbar.

Step 11. In the Boss-Extrude Property Manager set:

under Direction 1, Fig. 87 PP— =
Depth @ 2.25 “ * @ )
Reverse Direction A
under Selected Contours 7] “:d v"
A

click contour, Fig. 88 %
click OK % .

-

Merge reMIit

Step 12. Save [ (Ctr1-S). ®
|| Draft outward
[ pirection 2 v
[J 1hin Feature v
Selected Contours A
L@ QY 5keich10-Region<1>

. Fig. 88
Fig. 87
P. Fillet Motor Frame and Battery Post.
m @ FilletXpert @
Step 1. Click Fillet |Filet| on the Features toolbar. v ox 9
.
Step 2. In the Fillet Property Manager set: Ao R

Items To Fillet ~

select FilletXpert, Fig. 89

Radius f{ i

click top edges of Motor frame (4), Fig. 90
click Apply

Show selection toolbar

f( 0.70mm v
v
Apply

Options A
Select through faces

Tangent propagation
(® Full preview
(O Partial preview

(O No preview

Fig. 89
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Step 3.

Q. Antenna Hole.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

In the Fillet Property Manager set: @ Filletxpert @
v X 5
Radius K S
click top circular edge of battery holder post Extrude3, Fig. 92 | [change| comer
CliCk OK f . Items To Fillet ~

Show selection toolbar
K 0.50mm v |
v

Apply

Options ~
Select through faces
Tangent propagation

(@ Full preview

Fig. 91

SEI"e@ 9
FC LI B

Click outside upper
rear face below Hinge

and click Sketch E
on the context toolbar,
Fig. 93.

Click Circle Gj (S) on the

Sketch toolbar.
Sketch circle, Fig. 94.
o
Click Smart Dimension |, ™" | (S) on the Sketch toolbar.

Add dimensions, Fig. 94.

Click Features | Features | on the Command Manager toolbar.

@

Click Extruded Cut Bxtruded | on the Features toolbar.
In the Cut-Extrude Property Manager: =@ cuvexrude @

under Direction 1, Fig. 95 ;/ @ —

End Condition Up To Next
click OK ) pirection 1 .
Pa
Save ﬁ (Ctrl-S). [JFlip side to cut
Fig. 95 Fig. 96
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R. Antenna Mount.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Klnside face

Rotate view to view
inside left (driver
side) rear corner,
Fig. 97. Use Left

@ on the Standard .
: Fig. 97
Views toolbar and Left Arrow key once. Zoom in.

Click inside side face of Hull and click Sketch t on the context toolbar, Fig. 97.

©

Unselect face and click Convert Entities E:;‘t';’: on the Sketch toolbar.

-

In the Convert Entities Property Manager:
under Entities to Convert, Fig. 98 | © convert entities @

click rear edge of face and v X
top curved edge, Fig. 99 Eres o convr ,\
click OK %" .

s
[Jselect chain

Click Line | /7| (L) on the Sketch T i
toolbar. Fig. 98 Fig. 99

Sketch two lines, Fig. 100.

Click Smart Dimension

&
omer | (S) on the Sketch

Dimension

toolbar.

Add dimensions, Fig. 101.

Click Features

Fig. 100
Features | on the Com-
mand Manager toolbar. &) Boss-Extrude ©)
vV X ®
From A
_ @
Click Extruded Boss/Base | Extruded | | a
EBoss/Base
on the Features toolbar.

In Boss-Extrude Property Manager: | <& %‘ﬂ
under Direction 1, Fig. 102 IMerge

Depth@ 3.3 o D-Vaﬂoutward

under Selected Contours SO N
click the contour, Fig. 103 )

click OK % . Fig. 102 Fig. 103
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S. Draft.

Step 1. Click Draft on the Features toolbar.
E Draft1 @
Step 2. In the Draft Property Manager set: |v * ' @
under Type of Draft, Fig. 104 f —
select Neutral plane %Tg:ha.r:.anes
under Draft Angle g;td" e
450 Draft Angle
Neutral Plane ¢ 4500deg‘
click outside face Neutral Plane
Faces to Draft ] i
click bottom face e
@
check Show preview I g
click OK " .
[V Show preview
T. Hole Wizard. Fig. 104
_ &
Step 1. Click Hole Wizard | "' |on the Features toolbar.
Step 2. In the Property Manager on the Type tab set:
under Hole Type, Fig. 106 B Hole specitiation @ @
select Legacy Hole f% ,V * -
:r'_I Type 'ﬁ' Positionseg, |
under Type e N
select Tapered = T [
under Section Dimensions
Imm Minor Diameter 10
3mm Depth ‘TT“Z)G 7
2.5mm Major Diameter M
under End Condition:
Blind
Step 3. Click Positions tab | TT Postions ot~ .
top of the Property Manager. Value  Dimension
Step 4. Click side face as face for holes, o e
Fig. 107. End Condition
) e
(\ Tolerance/Precision v
Step 5. Click Smart Dimension | ™" Fig. 106
(S) on the Sketch toolbar, -~
Step 6. Add dimensions, Fig. 108.
Step 7. Click OK #%# in Hole Property Manager..
Step 8. Save [ (Ctr1-S). Fig. 109
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U. Receiver Board Post Extrude.
Step 1. Rotate view to view inside
bottom of Hull, Fig. 110.

Use Left @ on
the Standard Views
toolbar (Ctrl-3), then

Left Arrow key
twice and Down Arrow

key @ twice.
Fig. 110
Step 2. Click the top face inside Hull and click

Sketch ﬁ on the context toolbar, Fig. 110. Zoom

Step 3. Click Circle (Ej (S) on the Sketch toolbar.

Step 4. Sketch circle, Fig. 111.

Fig. 111

&

Step 5. Click Smart Dimension |,,>™" | (S) on the Sketch toolbar.

-

Step 6. Dimension 89.9 to Origin I_. in the Feature Manager and centerpoint of circle first, then
add the other two dimensions, 112. To dimension to Origin I_., click Origin I_. in Feature
Manager, click centerpoint of circle and click to place dimension.

& LOWER HULL (Default) ->
» Annotations
» [@) Solid Bodies(1)

35 Material <not specified />
mj Front Plane
mj Top Plane
[ Right Pt

] Stock-M&BODY HULL-1 ->

ﬁ Boss-Extrude1{ ->}
@ split1
Gl t

Fig. 112
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Step 7. Click Offset Entities

C
Offset
Entities

on the Sketch toolbar.

Step 8. In the Offset Entities Property Manager set:
under Parameters, Fig. 113

Distance {E 2

(clearance)
check Reverse

click circle, Fig. 114
yellow offset should be

inside of circle

under Construction geometry

check Base geometry

click OK % .

[T Offset Entities ®@
v X k

Parameters A

G 0.20mm i' :
Add dimen%ions
Reverse
Select chb

[]Bi-directional
| | cap ends

(@) Arcs

() Lines
Construction geometry:

Base geometry
[J offset geometrys

Fig. 113

Fig. 114

Step 9. Click Features | Features | on the Command Manager toolbar.

Step 10. Click Extruded Boss/Base

]

Extruded
Eoss/Base

Step 11. In the Boss-Extrude Property Manager set:
under Direction 1, Fig. 115

Depth $ 4

click OK % .

Step 12. Save [ (Ctr1-S).

ﬁBoss—Extrude ®
v X ®

From ”~

Sketch Plane =

Direction 1 ”~

"1
& [4.00mm

Merge

[ =

[ | Draft outward

Fig. 115

on the Features toolbar.

Fig. 116
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V. Fillet Receiver Board Post. @ Filletxpert @

m v X 5
. . 8
Step 1. Click Fillet |Filst| on the Features toolbar. e

Items To Fillet ~

Step 2. In the Fillet Property Manager set:
select FilletXpert, Fig. 118

Show selection toolbar

Radius f( 1 R g
click top circular edge of post, Fig. 119 —
click OK % . Fig. 118

Fig. 119
W. Linear Pattern2 Receiver Board Post and Fillet. | i tnerpatem @
B v X
bb Direction 1 ~
Step 1. Click Linear Pattern | l"e=" | on the Features toolbar. E@dgm
atEern &7
Step 2. In the Lineal Pattern Property Manager set: O Up o reference
=
under Features and Face, Fig. 120 <\
click Fillet4 and Boss-Extrude? the post features, Fig. 121 zsj
under Direction 1 'm:’\
CliCk inside COl'llel' edge (®) Spacing and instances
(O Up to reference
Spacing @ 17.8 ] &
Number of Instances =% 2
Reverse Direction |7 Fiplﬁdesly ~
click OK % ..
.

Fig. 122
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X. Extrude Wire Run.
Step 1. Click inside port side
face and click Sketch

ﬁ on the context
toolbar, Fig. 123.

BTSSR
FCLLBE

Face

Step 2. Click Center Rectangle

E in the Rectangle flyout
D ™ | on the Sketch toolbar.

Fig. 123

Step 3. Sketch center rectangle on side of Hull with edge
coincident with bottom edge of Hull, Fig. 124.

Fig. 124
&
Step 4. Click Smart Dimension |, >™" | (S) on the Sketch toolbar.

Step 5. Dimension 118.15 to Origin L in the Feature Manager and centerpoint of corner
rectangle first, then add the other two dimensions, 125. To dimension to Origin I_., click
Origin L in Feature Manager, click centerpoint of rectangle and click to place dimension.

) LOWER HULL (Default) ->

» Annotations

3 Solid Bodies(1)
?3 Material <not specified />
mj Front Plane
ﬂj Top Plane
[ Right Pl
® Stock—M“BODY HULL-1 -3

» ﬁ Boss-Extrude1{ ->}
@ split1

» @ Cur-Fytrdet
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Step 6. Click Features | Features | on the Command Manager toolbar.

]

Step 7. Click Extruded Boss/Base | Extruded | on the Features toolbar.

Eoss/Base

Step 8. In the Property Manager set: ) Boss-Extrude ®
under Direction 1, Fig. 126 v X ®

Depth €01 2.7 "

Direction 1

click OK % . . _

Y. Wire Run Hole. & Im:
Step 1. Click front face of wire run Mg'g
E

Draft outward

extrude and click Sketch

on the context toolbar, Fig. 128. Fig. 126
GBI @ @
Step 2. Click Circle (Ej (S) on the Sketch toolbar. £LBa

Step 3. Sketch circle, Fig. 129.

&
Step 4. Click Smart Dimension | ,;.mr. | (S) on the Sketch
toolbar. z

Fig. 128
Step 5. Add dimensions, Fig. 129.

Step 6. Click Features | Features | on the Command Man-
ager toolbar.

@

Step 7. Click Extruded Cut Brtruded | on the Features toolbar.

Step 8. In the Cut-Extrude Property Manager set:
under Direction 1, Fig. 130

@ Cut-Extrude @
End Condition Up To Next . x ®
click OK W . N
Step 9. Save [ (Ctr1-s). I E
[]Flip side to cut
Fig. 130

Fig. 131
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Z. Chamferl1.

@ @
Step 1. Click Chamfer |chamfer | in the Fillet flyout | 7't on the Features toolbar.
T @) Chamfer ©)
Step 2. In the Chamfer Property Manager set: Vo
under Chamfer Type, Fig. 132 Chamtery

53
>

=

[x]
select Angle Distance Jﬁ_
under Chamfer Parameters

Distance & .6

A
Angle |l 45°
click top 3 edges of wire
run extrude, Fig. 133

click OK % .

Tangent propagation
(® Full preview

(O Partial preview

(O No preview

Chamfer Parameters ~
[IFlip direction

& 060mm
[ 45.00de g i
Chamfer Options

Fig. 133 Fig. 132

Step 3. Save [ (Ctr1-S).

SOLIDWORKS 22 Lower HurL TANK PaAGe 13-26



AA. Roll Back and Mirror.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Do not print until after
the indents are created in
Assembly Chaper 14. Fig. 138

Grab the rollback bar at bottom of Feature Man-
ager and drag the bar up under Fillet3 (Fillet on
battery post), Fig. 135.

Expand Solid Bodies EI folder in the Feature

Manager. Ctrl click Fillet3 i body and Right
Plane [ﬂ to select Body and Plane, Fig. 136.

Click Mirror on the Features toolbar.

& LOWER HULL (Default) ->

In the Mirror Property Man- i“] ':'(‘mf @O

ager Clle OK f > Mirror Face/Plane ~
Fig. 137 :

Secondary Mirror Face/Plane

Right click in the Feature Festuresto ireer v
Manager and Roll to End, | .. —

Fie- 139, ©

Options A

save 5] (Ctri-s).

[C]Knit surfaces

Propagate visual
properties

O Full preview

(®) Partial preview

Fig. 137

SOLIDWORKS 22 Lower HuLL

¢ ER S @
v

4 mAnnotations
> [@) Solid Bodies(1)
Eq_; Material <not specified> ->
[ﬂ Front Plane
mj Top Plane
[ﬂ Right Plane
1, origin
@ Stock-MULTIBODY HULL-1 ->,
4 ﬁ Boss-Extrude1{ ->}
(W split1
» Cut-Extrude
» 1 split Linet
e Dome1
® Fillet1
Cut-Extrude2
Cut-Extrude3
EE LPattern1
Cut-Extruded
EE LPattern2
ﬁ Boss-Extrude2
ﬁ Boss-Extrude3
ﬁ Boss-Extrude4
ﬁ Boss-Extrude5
® Fillet2
® Fillet3

(@ Cut-Extrude Nl
1) Boss-Extrude6

B0 Draft1

[:_\ Hole1

uij Boss-Extrude?

3 Fillet4

EE LPattern3

) Boss-Extrude8

[@ cut-Extrudes

@] Chamfer1

Fig. 135

¢ ER @
v

) LOWER HULL (Default) ->
4 m Annotations
~ [@) Solid Bodies(1)

[ Filleﬁﬁ
53_3 Material <ncpecified> ->

mj Front Plane

!l Top Plane

[] Right Plane:

I_, Origin '.
@ Stock-MULTIBODY HULL-1 ->
ﬁ Boss-Extrude1{ ->}
@ split1
Cut-Extrude1

@ Split Line1

e Dome1

® Fillet1
Cut-Extrude2
Cut-Extrude3

EE LPattern1
Cut-Extruded

EE LPattern2

ﬁ Boss-Extrude2
ﬁ Boss-Extrude3
ﬁ Boss-Extruded
ﬁ Boss-Extrude5
® Fillet2

® Fillet3

[@ Cut-Extrudes
uij Boss-Extrude6
B Draft1

[;_\ Hole1

) Boss-Extrude7
@ Filleta

EE LPattern3

uij Boss-Extrude8
(@ Cut-Extrudes
@] Chamfer1

Fig. 136

(8 Stock-MULTIBODY HULL-1 ->
ﬁ Boss-Extrudel{ ->}
{8 split1
Cut-Extrude1

@ Split Line1

e Dome1

B Fillet1
Cut-Extrude2
Cut-Extrude3

EE LPattern1
Cut-Extrude4

EE LPattern2

-

<

<

<

<

-

> ﬁ Boss-Extrude2
» ﬁ Boss-Extrude3
4 ﬁ Boss-Extrude4
» ﬂBoss-ExtrudeS
® Fillet2
® Fillet3
B Mirror1
» (@ cut-Extrudes
» @) Boss-E| Roll to Previous
E:I':] Draft1 ‘ Roll to End ‘
» L:_\ Hole1 s
v & Boss-E Collapse ltems
Lﬁa Filletd Document Properties...
EE Lpatte Hide/Show Tree Items...
’ @ Boss-E Customize Menu
r (@ Cut-Extrae
@) Chamfer1

Fig. 139
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