Circuit Cubes All Terrain

@hapter 20
Hatch

A. Extrude1 Sketch1 Hinge.

Step 1. Open your Hatch part file.
pl. Openy P SERC[@] >
Step 2. Click Right Plane [j:] in the Feature Manager and click Sketch E HATCH (Default) ->
ﬁ on the context toolbar, Fig. 1. : %thﬁtdm
33 Material <not specified> ->
[ﬂ Front Plane s
Step 3. Click Normal To ‘L. on the Standard Views [J Top P'w@l
toolbar. (Ctrl-8) i e
@ Stock-MASTER MODEL-1 -> (Defa
Step 4. Zoom on front of body, Fig. 2. Fig. 1
Step 5. Click Circle (=) (S) on the —
Sketch toolbar.
Step 6. Sketch circle near bottom cor- L L N Fig. 2
ner of body, Fig. 3. Zoom
o
Step 7. Click Smart Dimension | ,.m" | (S) on the Sketch toolbar.
Step 8. Add dimensions, Fig. 4. O
Step 9. Rotate view to hinge, Fig. 6. Use Right Arrow key
once and use Up Arrow key @ once.
Step 10. Click Features | Features | on the Command Man-
ager toolbar.
: @]
Step 11. Click Extruded Boss/Base | edrudea | on the Features 15.24
Boss/Base
toolbar. 295
Fig. 4
Step 12. In the Boss-Extrude Property Manager set: K @ 5
under Direction 1, Fig. 5 v ':“:mde
End Condition Mid Plane o ~
Depth €01 71 o :
click OK % . Ifsﬁ
Step 13. Save E G mmms
8 Merge
Fig. 6 Fig. 5
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B. Extruded Cut1 Sketch2 Hinge.

Step 1. Use Previous View d on the Standard Views toolbar.
(Ctrl-Shift-Z) to return to previous zoomed in view.

* Oy

Step 2. Click the side face of hinge Extrude and click Sketch
t on the context toolbar, Fig. 7.

Face —&

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

Step 4. Sketch circle at centerpoint of hinge Extrude,
Fig. 8. To wake up centerpoint, hover cursor
over circular edge.

Step 5. Click Line n/: (L) on the Sketch toolbar.

Step 6. Sketch a line coincident with circle along bot-
tom edge and vertical line up to circle, Fig. 9. Fig. 8

&

Smart

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

-

Step 8. Add offset dimension .3 from circular edge and 2.5, Fig. 10.

Step 9. Rotate view to hinge, Fig. 12. Use Previous View d on the
Standard Views toolbar. (Ctrl-Shift-Z) (Right Arrow key

B TqaS @
wedPEd

Fig. 9

once and use Up Arrow key once). 25 F
Fig. 10
Step 10. Click Features | Features | on the Command Manager toolbar.
@ Cut-Extrude @

Step 11. Click Extruded Cut |exruded | on the Features toolbar. vV X ®

Cut

From

Step 12. In the Cut-Extrude Property Manager set:

Sketch Plane

Pay

~

Directi

b,

under Direction 1, Fig. 11
End Condition Blind

ion 1

Blind

1>

Fal

Depth @ 19

~
a
v

& ‘19.00mm
under Selected Contours OFip sade(&
click the three contours, Fig. 12 = — S
CliCk OK f . ) Direction 2 v
D Thin Feature v

You might have to tinker with

Instant 3D - turn on and off.

Selected Contours

Sketch2-Region<1>
Sketch2-Region<2>

Step 13. Save = (Ctr1-s).

Fig. 12
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C. SplitLine and Dome Sketch3 for Hinge.

Step 1. Click the side face of hinge and click Sketch E on
the context toolbar, Fig. 13.
Step 2. Click Circle (Ej (S) on the Sketch toolbar.
Step 3. Sketch circle at centerpoint
of cut, Fig. 14. To wake up
centerpoint, hover cursor
over circular edge of cut.
Step 4. Click Smart Dimension
o
Smart
Dimension
(S) on the .
Sketch toolbar. Fig. 14
Step 5. Dimension diameter 3, Fig. 15.
Step 6. Click Insert Menu > Curve > Split Line.
Step 7. In the Split Line Property Manager set:
under Type of Split, Fig. 16 | & suieuine ®@
select Projection v X
under Selections E = :
Sketch is selected °"'°Jmi°"s
() Intersection
in Faces to Split field ﬁ Selections A
click side face, Fig. 17 s
click OK % . @ I’—m
Step 8. Click Dome on the DSins'edivfmiofo
Features toolbar. e
Fig. 16
Step 9. In the Dome Property Manager set:
under Parameters, Fig. 18 E! bome ®
click split line face, Fig. 19 |~
Distance .7 Parameters
click OK %" . I
step 10. Save [ (ctr1-s). 2| o —
64 | \
. | |
[ Elliptical dome
B show preview

Fig. 18
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D. Mirror Hinge.

Step 1.

Step 2.

Step 3.

Step 4.

Ctrl click Right Plane [ﬂ , Cut-Extrudel,
Split Linel and Domel features to select
Plane and features, Fig. 20.

Click Mirror on the Features

toolbar.

In the Mirror Property Manager click OK

W
save I (ctri-s).

¢ BElRlele >
v

€Y HATCH (Defauly) ->

4 Annctations

Solid Bodies(1)

55 Material <not specified> ->
E] Front Plane

1 Top Plane

[[2] Right Plane

L Origin

@ Stock-MASTER MODEL-1 -> (Defa
ﬁ Boss-Extrude1
Cut-Extruded

& Split Linet

-

v v -

[h‘ﬂ Mirror
v X

S

Mirror Face/Plane

@ |Righl Plane

Secondary Mirror Face/Plane

Features to Mirror

> < />

@ Cut-Extruded
Split Line1
Dome1

Faces to Mirror

Bodies to Mirror

3 Domet

Fig. 20

Options
D Geometry Pattern
(B Propagate visual properties
() Full preview

© Partial preview

Fig. 21
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E. Extruded Cut2 Sketch4 Catch.
Step 1. Click Right Plane [ﬂ in the Feature Manager and click Sketch

C

on the context toolbar, Fig. 24.

¢ ERe[@ >
Nd

4 HATCH (Default) ->
4 ﬁ Annotations
» Solid Bodies(1)

G
2% Material <not specifiec!> ->

. . m ront Plang &~
Step 2. Click Normal To $ on the Standard Views toolbar. (Ctrl-8) [ :op p:ne@
Step 3. Zoom in on rear Of bed, ] St:i::MASTER MODEL-1 -> (Defa
. 4 ﬁBﬂss—Extru el
Flg. 25. > Cut-Exirudjll
» [ split Linet
Step 4. Click Circle [%zl‘_“"e:
(Ej (S) on Fig. 24
the Sketch _I
toolbar. Fig. 25 Zoom
Step 5. Sketch a circle slightly inside rear of bed,
Fig. 26.
. &
Step 6. Click Smart Dimension pomart (S) on the
Sketch toolbar. -
Step 7. Add dimensions, Fig. 27. Fig. 26
Step 8. Rotate view to view cut, Fig. 29. Use Iso-
metric i on the Standard Views toolbar.
(Ctrl-7) and Down Arrow key once.
Step 9. Click Features | Features | on the Com-
mand Manager toolbar.
B Fig. 27 1.65
Step 10. Click Extruded Cut Eruded | 0N the Features toolbar. Cut-Extrude ®
u v X ®
Step 11. In the Cut-Extrude Property Manager set: e —— =)

under Direction 1, Fig. 28
End Condition Mid Plane

Depth @ 5.2

click OK w# .

Step 12. Save E
(Ctrl-S),

Fig. 29
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Direction 1 ~

Mid Plane
d B

-

&5 [5.20mm =
rip sidht

|

a
[¥]

[ Draft outward

Fig. 28




F. Extruded Cut3 Sketch5 Windshield. s B R e >
Step 1. Click Front Plane [j:] in the Feature Manager and click Sketch ¢

{8 HATCH (Default) ->

ﬁ on the context toolbar, Fig. 30. o s
> Salid BOdI@

35 Material <
Step 2. Click Normal To on [ Top Plane
the Standard Views toolbar. EZ"J:‘P'
(Ctrl-S) @ Stock-MASTER MODEL-1 -> (Defa
4 ﬁ Boss-Extrude1
» Cut-Extrude1
. A . » & splitLinet
Step 3. Click Centerline |¢+* |in D Domet
[i‘ﬂ Mirror1
the Line flyout T|on » (@ Cut-brtrude2
the Sketch toolbar. Fig. 30

Step 4. Sketch vertical centerline

L
from Origin L, Fig. 31. Fig. 31
C
Step 5. Click Offset Entities | °™ ' on the Sketch toolbar.

Step 6. In the Offset Entities Property Manager set:

under Parameters, Fig. 32 T
Distance & 1 vox
check Reverse Forameer

G 1.00mm

uncheck Bi-directional 57
click side edges of I!ﬁ“ﬁa
fillet (2) at cab on one égzir;i:m
side, Fig. 33 '?‘C;Pe"ds
yellow offset on inside L

click OK % twice. mm——

() Offset geometry
Step 7. Click Line I/ (L) on the Fig. 32 Fig. 33

Sketch toolbar.

Step 8. Sketch two horizontal lines from centerline to
offset, Fig. 34.

Fig. 34
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o

Step 9. Click Smart Dimension | _ ™ | (S) on the

Dimension

Sketch toolbar. -

Step 10. Add dimensions, Fig. 35.

Step 11. Click Sketch Fillet _1 on the Sketch
toolbar.

Step 12. In the Sketch Fillet Property Manager set:
under Fillet Parameters, Fig. 36

Radius /™ 4 Fig. 35
click top corner entities, Fig. 37
click OK w#* ) ketch it @
v x &
Message v
Entities to Fillet ~
©
Fillet Parameters ~
(R 400mm ﬂ
B keep c ined corners.
") Dimension each fillet

Fig. 36 Fig. 37
Radius I(( 2, Fig. 38
click bottom corner entities, Fig. 39

click OK f twice. ) sketchFillet ©)
v x
Message v
Entities to Fillet A

_

)

Fillet Parameters

f( 2.00mm s
B Keep constained corners

() Dimension each fillet

Fig. 38 Fig. 39
Step 13. Ctrl drag a selection to select all, Fig. 40.

~
=l
=1

Step 14. Click Mirror Entities ‘[?'H] Mirrer Entities | on the Sketch toolbar, Fig. 41.
R4

13

13

R2

48 & 48 5

Fig. 40 Fig. 41
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Step 15. Click Isometric a on the Standard Views toolbar.

Step 16. Click Features | Features | on the Command Manager toolbar.

@

Step 17. Click Extruded Cut |E&druded | on the Features toolbar.

Cut

Step 18. In Cut-Extrude Property Manager: D @
under Direction 1, Fig. 42 - —
End Condition Sketch Plane .
Thr()ugh All Direction 1 A
. Through All ~
click OK ## . !I ~
() Flip side to cut
Step 19. Save (=) (Ctrl-S). = i‘
Fig. 42
s[EReS >
v
d HATCH (Default) ->
G. Extruded Cut4 Sketch6 Side Window. : %?EE‘S:;"Z@ orl
Step 1. Click Right Plane [j:] in the Feature Manager and click Sketch 3 Materil J-’;l
ﬁ on the context toolbar, Fig. 44. [fg porrere
L Origin
. . @ Stock-MASTER MODEL-1 -> (Defa
Step 2. Click Normal To &. on the Standard Views toolbar. (Ctrl-8) » @] Boss-Extrude”
4 Cut-Extrude1
» [ spiit Line1d
Step 3. Click Line n/: (L) on the Sketch toolbar. E‘?],[:’m:
4 Cut-Extrude?

Step 4. Sketch a quadrilateral with the bot-
tom line horizontal, Fig. 45.

Step 5. Unselect Line tool. To un-
select, right click gra&hics

area and click Select

from menu. Fig. 45
/'/ J_ S’ = H ”'V@
Step 6. Ctrl click front edge ® |2 &) DO La

of cab and front line to
select both. Release Ctrl
key and click Make Par-

Ctrl click edge
and line

allel Q:.‘ on the context
toolbar, Fig. 46.

Fig. 46
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Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Ctrl click edge
Ctrl click top edge of cab and and line\>

top line to select both. Release

Ctrl key and click Make Paral-

lel % on the context toolbar,
Fig. 47.

Click Smart Dimension

o

Smart
Dimension

~ |(S)onthe
Sketch toolbar.

14.7

Add dimensions,
Fig. 48.

Click Sketch Fillet

_1 on the Sketch
toolbar.

47.6

In the Sketch Fillet ——%* 40
Property Manager set:
under Fillet Parameters, Fig. 49

Radius I{( 6

click top left corner, Fig. 50 14.7
click OK f ) Sketch Fillet ®@

v x &

T 474

/& 600mm ﬂ
B keep c&ned corners L
() pimension each fillet - i ‘G i 31

Fig. 49 Fig. 50

Radius I{( 3, Fig. 51
click right top and bottom, Fig. 521 44 .

click OK f ) Sketch Fillet @
v x [
Message v
Entities to Fillet A
Fillet<1>
h_ 47.6
(5]

Fillet Parameters ~
/R, 300mm s ﬂ

B Keep constrained corners L

C] Dimension each fillet i 40 | 31

Fig. 51 Fig. 52

SOLIDWORKS 25 HATcH CCAT PAGE 20-9



Radius I{( 2, Fig. 53
click bottom left, Fig. 54

click OK W twice.
") Sketch Fillet @
v x &
(R, 200mm . j‘
B keep constined corners r L
() pimension each fillet i 40 | 31
Fig. 53 Fig. 54
Step 12. Click Isometric a on the Standard Views toolbar. (Ctrl-7)
Step 13. Click Features | Features | on the Command Manager toolbar.
. @
Step 14. Click Extruded Cut | ®"4¢| on the Features toolbar. ot Extrade ®
v X ®
Step 15. In Cut-Extrude Property Manager: From ~
under Direction 1, Fig. 55 —— E

End Condition Through All - Both

Through All - Both s v

click OK . 1 |
[ Flip side to cut
Step 16. Save = (Ctr1-s). C =
|_| Draft outward
B Direction 2 A
| =
Fig. 55
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H. Extrude2 Sketch7 Bed.
Step 1. Click Right Plane [ﬂ in the Feature Manager and click Sketch

t on the context toolbar, Fig. 58.

Step 2. Click Normal To ‘L. on the Standard Views toolbar. (Ctrl-8)

Step 3. Click Line ,/: (L) on the Sketch toolbar.

Step 4. Sketch vertical line down from vertex of cab-bed and horizontal
line to rear of bed, Fig. 59.

Fig. 59
C
Step 5. Click Offset Entities | °! | on the Sketch toolbar.

Step 6. In the Offset Entities Property Manager set:
under Parameters, Fig. 60

Distance ’e} 1.5
click a line, Fig. 61
uncheck Reverse
check Select chain
uncheck Bi-directional

yellow offset to front and bottom
check Cap ends Lines

click OK % .

Step 7. Click Smart Dimension

&

Smart
Dimension

- |[(S) on the Sketch
toolbar.

Step 8. Add dimensions, Fig. 62.

Fig. 62
SOLIDWORKS 25 HATcH CCAT PAGe 20-11

s ERe@ >
g

dB) HATCH (Default) ->
4 ﬁ Annotations
» Solid Bodies(1)
55. Material <not spedified> ->
D] Front Plan|| z—
] Top Plane
Ej Right Plane
I_. Origin
@ Stock-MASTER MODEL-1 -> (Defa
ﬁ Boss-Extrude1
Cut-Extrude1
» [ split Linet
e Dome1
[i‘ﬂ Mirror1
Cut-Extrude?
Cut-Extrude3
Cut-Extrude4

v v

v v v

Fig. 58

@ Offset Entities @

v Xk

Parameters

G 1.50mm
B Add dir&)ns
D Reverse s
B select chain
O Bidirectiuna&
B capends

O Arcs

O Lines
Construction htry:

D Base geometry
() offset geometry

Fig. 60

I




Step 9. Rotate view to view bed, Fig. 64. To rotate, click Isometric a on thYe Standard Views

toolbar (Ctrl-7), then Shift click the Y axis of the Reference Triad A
7

Step 10. Click Features | Features | on the Command Manager toolbar.

Step 11. Click Extruded Boss/Base Eﬂﬂed on the Features toolbar.
Boss/Base ) Boss-Extrude ®
Step 12. In the Boss-Extrude Property Manager set: Ve —
under Direction 1, Fig. 63 e =
End Condition Up To Next Direction 1 ~
under Direction 2 T Nms -

“1

End Condition Up To Next

CliCk OK . ’Merge result
v \ =
|| Draft outward
Step 13. Save [ (Ctrl-S). - 8 orecion: -
\ ~ =
Fig. 63
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I. Section View.
Step 1. Rotate view up to view ragged faces on

cab pillars, use Trimetric i on the
Standard Views toolbar and Up Arrow

key four times, Fig. 66.

Step 2. Click Section View ﬁ in View toolbar.
Or View > Display > Section View.

Step 3. In the Section View Property Manager:
under Section 1, Fig. 67

click Front Plane ﬁ’ Fig. 66
Offset Distance € Ef =70 G0 section View @
click OK % . o
Step 4. Zoom in on cab pillar, Fig. 68. ::iom..hod ~
© Planar
(O Zonal
Section Options ~

Offset perpendicular to:
© Reference plane
() Selected plane
B show section cap

8 Keep cap color
[C) Graphics-only section

Section 1 ~

e
ﬁn R .e—|
G -70.00mm
E 0.00deg ‘
|¢i 0.00deg

’— Edit Color

D Section 2

Lele felr o]

D Section 3

Fig. 68 d Section by Body

O Transparently Section Bodies

(I SR+

Enable selection plane

Preview

Save

Fig. 67
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J. Delete Face cab Plllars- D?SSOUDWORKS File Edit View Insert Tools Window " D 5 B

Step 1. If necessary, turn on Surfaces Command G 9 o swertoosyome B W e
Manager. TO tum On’ right click Sketch BE)druded Revolved 8 Lofted Boss/Base Extruded I—!nle Revolved @ Lofted Cu
0ss/Base Boss/Base @ S ———— Cut Wizard Cut @ —
Sketch | on the Command. Manager toolbar resture |G LTS i
select > Tabs > Surfaces, Fig. 69. T Enable CommandManager
B Use Large Buttons with Text
; \!‘E‘ Tabs v || ¥ | Features
Step 2. Click Surfaces | Surfaces | on the Command |@ uaronperas oobars + ] sketch
Manager toolbar. » m Annotatio Customize... ) Sketch Ink
4 @ Solid Bodies(1) ‘ ‘ Surfaces
gi Material <not specified>-> = Sheet Me&
Step 3. Click Delete Face on the Sur- Fig. 69
faces toolbar. § Delete Face @
v X
Step 4. In the Delete Face Property Manager: Selections A
under Selections, Fig. 70 ® e
click the 2 faces of bottom of pillar, lower face first poce<
(both sides), Fig. 71 N
under OpthIlS Show selection toolbar
select Delete and Fill °""‘gsDelete -
check Tangent fill O Delete and Patch
® Delete and Fill
click OK % .
[ Show preview s
Fig. 70
Fig. 71 Fig. 72 Fig. 73 Fig. 74

Step 5. Turn off Section View ﬁ in View toolbar. Or View > Display > Section View.

Step 6. Save = (Ctr1-s).

Fig. 75 Fig. 76
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