hapter 12 CO2 Shell Car

A. Sketch Centerpoint Arc.

Eye Screw

Step 1. Click File Menu > New, click Part Metric and OK.
Step 2. Click Front Plane @2 in the Feature Manager and click
Sketch E on the Context toolbar, Fig. 1. %{gtﬁ.ﬁf 0
. : ] o ﬁ| 2
Step 3. Click Centerpoint Arc |7 [ (S) in the Arc flyout |5+8|™ | on g oo
the Sketch toolbar. ::;. Oorigin
Fig. 1
Step 4. Draw a slightly open arc starting from the Origin , Fig. 2.
To draw the arc, click the Origin to place the center of the arc.
Start the first endpoint directly above the Origin, then swing the
arc to the right around counterclockwise. Click to place the sec-
ond endpoint leaving a small gap in the arc, Fig. 2.
Use the inferencing line, the dotted line that appears when you
draw the arc.
o Fig. 2
Step 5. Click Smart Dimension | pimeceion | (S) on the Sketch toolbar.
Step 6. Dimension arc radius 2.2, Fig. 3. k2.2
Step 7. Click Zoom to Fit @ (F) on the View toolbar.
L
B. Save as "EYE SCREW".
Step 1. Click File Menu > Save As.
Step 2. Key-in EYE SCREW for the filename and press ENTER.
Fig. 3
8/19/15
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C. Line.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Click Line
toolbar.

N

(L) on the Sketch

Draw line, Fig. 4. Draw line up from
the arc endpoint that is directly above

Origin.

Click Smart Dimension | gimension
the Sketch toolbar. =

o
Smart

(S) on

Dimension arc gap .5 and the line 6,

Fig. 5.

Click Zoom to Fit

toolbar.

D. Sketch Fillet.

Step 1.

Click Sketch Fillet

2

(F) on the View

|

Step 2. In the Sketch Fillet Property Manager set:
under Fillet Parameters, Fig. 6

Radius ?'\, 2

click intersection of line and arc, Fig. 7
click OK twice ﬁ

Exit

Step 3. Click Exit Sketch [***1| on the Sketch toolbar.

-

E. 3D Sketch Profile.
[3 on the Standard Views toolbar. (Ctrl-7)

Step 1.

Step 2.

Step 3.

Step 4.

Click Isometric

(S) on the Sketch toolbar.

R2.2
L
Fig. 4
[ Sketch Fillet 7|
R U
|Messsge ¥|
Entities to Fillet ]

Fillet<1>

Fillet Parameters A
7 =
?\‘ 1.75mm =

I~ Keep constrained
carners

™ Dimension each fillet

Fig. 6

Click Sketch | Sketch | on the Command Manager toolbar.

Click 3D Sketch in the Sketch flyout

Click Circle

G

(S) on the Sketch toolbar.

Sketch

-

Step 5. Use the Tab key to change the sketch plane to ZX ;&

S

R2.2

Fig. 5

Fig. 7

on the Sketch toolbar.
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Step 6. Draw a circle top endpoint of line, Fig. 8. Start circle __& 2
at endpoint”
o of line Zo

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

-

Step 8. Dimension circle 1.2 diameter, Fig. 8.

Step 9. Exit the 3D Sketch. To Exit, click Exit 3D Sketch Ezg in top right
corner of graphics area.

F. Sweep.

Step 1. Click Features | Features | o, the Command Manager toolbar.

Step 2. Click Swept Boss/Base ‘ (5 Swept Boss/Base | on the Features toolbar. ig. 8
: Profile
Step 3. In the Swept Boss/Base Property Manager: : . < (circle)
under Profile and Path, Fig. 9 ES;" ]
Profile d click circle, Fig. 10 Profte 00 Puth : <«—Path
Cj C° Wooskes ]
Path click any geometry in Sketchl | C | EEE——
click OK %% . Fig. 9

Step 4. Save. Use Ctrl-S.

G. Fillet Edge.

Step 1. Click Fillet| Fillet | on the Features toolbar.

Step 2. In the Fillet Property Manager:
select FilletXpert, Fig. 11

[P Filetxpert 7
Radius }‘] 2 @ %D
click edge at bottom end of sweep, Fig. 12

click OK ﬁ Add

Items To Fillet k]

Step 3. Save. Use Ctrl-S. i

?\ IIJ.?.IJmm~ vlj

Apply |

A

¥ Select through faces

¥ Tangent propagation
& Full preview

 Partial preview

" MNao preview

Fig. 11 Fig. 12
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REler 2 1 A E

N

H. Threads Sketch for Sweep Cut.
Step 1. Click the top face of the sweep and click Sketch Top Face 7§

E on the Context toolbar, Fig. 13.

2
Step 2. Click Offset Entities | 27 | on the Sketch toolbar.
Step 3. In the Offset Entities Property Manager set: | x
under Parameters, Fig. 14 Fig. 13
Posettntites ]
Distance @ 27 @ X 4
check Reverse [Paametes 4]
The yellow offset should be on inside of face, |« Iﬂ-z?mms =
Fig. 15. If it is not, uncheck Reverse. i““d et
Click OK " F sicaaty
- r Egzksirﬂ?:;ieon
I. Helix for Sweep Cut. I Cop encts
Step 1. Click Insert Menu > Curve > Helix/Spiral. e
. . Fig. 14
Step 2. In the Helix/Spiral Property Manager set:
under Defined By, Fig. 16

Fig. 15

select Pitch and Revolution

¥

under Parameters

SeleCt Variable PitCh IPitch and Revolution j E.a I
under Region Parameters € Constant pitch
. % Variable pitd
set Pitch .7 all rows T R
Region parameters:
P Rev H Dia

. . 1(0.7 [1} [1} Q.66
click in Row 2 of Rev column o 7mm| < [2.amm [0 g6mm
and set 4 and Dia .66 2L S 2amn LA

click in Row 3 of P column

4 3

and set.7, Rev 5 and Dia 1.2 7 Reverse drection

Start angle: ~
i 1 0.0ldeg _‘I
check Reverse direction [27000des g =
T Clodawise
' Counterclockwise
Start angle 270 Fig. 16 N

check Counterclockwise

click OK J

Fig. 17
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Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

J. Sketch Thread Profile.
Click Front Plane @ in the Feature Manager and g oz seen oo
click Sketch E on the Context toolbar, Fig. 18. g: ﬁm@
% e
. A \<>\ Top Plane
Click Normal To -&- on the Standard Views | - <§ Right Plane
toolbar. (Ctrl-8) @ oot
[]g S:ESpirall
Zoom in around top end of Eye Screw, Fig. 19. Fig. 18
To zoom, place the cursor over the top end of Eye
Screw and spin the wheel on mouse back. While
spinning the wheel keep cursor on top of Eye
Screw.
Click Line | ™| (L) on the Sketch toolbar.
Draw four lines, Fig. 20. Draw the side lines ver-
tical. Keep sketch out in space and not attached to
the Eye Screw.
Right click drawing and click Select from menu Fig. 20
to unselect Line tool. — 1 LN
a2 5 R G O E
Ctrl click top and bottom lines to select both
lines, Fig. 21. Release Ctrl key and click Make Ctrl click
4« top and
Equal| = |on the Context toolbar. bottom lines
o
Click Smart Dimension | pimeceion | (S) on the
Sketch toolbar. _
Add dimensions, Fig. 22.
Right click graphics area and click Select - 28 =

Step 10.

from menu to unselect Smart Dimension.

| 56°

Fig. 22
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Step 11. Ctrl click ﬂ 28
bottom right—|—
K[8]

endpoint of iy )

the sketch 45 KW evo
and helix to < Ctrl click bottom
select both, left endpoint and
Fig. 23. S helix
Release Ctrl

key and click Make

Pierce # on the Con-
text toolbar. Make Pierce

adds a Pierce relation
between sketch and helix. Fig. 23 Fig. 24

Step 12. Click Exit Sketch on the Features toolbar.

L~ |
Step 13. Save. Use Ctrl-S.

K. Sweep Cut Helix.
Step 1. Click Features | Features | on the Command Manager toolbar.

Step 2. Click Swept Cut on the Features toolbar. |

Step 3. In the Cut Swept Property Manager:
under Profile and Path, Fig. 25
Path -

Profile d click sketch, Fig. 26 (helix)

Profile
(sketch)

Path Cj click helix

click OK #

Step 4. Save. Use Ctrl-S.

Fig. 26 Fig. 27

SOLIDWORKS 15 EYE SCREW CO2 SHELL CAR PAGE 12-6



L. Chamfer.

Step 1. Click Isometric

Step 2. Rollback the Cut-Sweep. To rollback, click Cut-Sweep in the Feature | i tetel cotsectes>

a on the Standard Views toolbar. (Ctrl-7)

Manager and click Rollback | “T | on the Context toolbar, Fig. 28.

Step 3. Click Chamfer

1

hamErl on the Features toolbar.

Step 4. In the Chamfer Property Manager set:
under Chamfer Parameters, Fig. 29

select Distance distance

Step 5.

Depth 1 \(;\1 9
Depth 2 {E\z .6

click top edge of
Eye Screw, Fig. 30

click OK g

the Cut-Sweep. To roll &
forward, right click

Cut-Sweep in the Feature ST
. v Tangent propagation
Manager and click Roll & Full preview
Forward in the menu, © partial preview
Fig. 32 and Fig. 33. € Mo preview
Fig. 29

© Angle distance

% Distance distance
7 ertex ~

r Equal distance

Roll forward to display & 0.90mm =

0.60mm E
¥ Select th'ough faces

M. Material Steel 304.

Step 1. Right click Material "§= in the Feature
Manager and click Edit Material. NP =)
I:I-- Annotations
. . 3= Material <not specfied>
Step 2. Expand Steel in the material tree and select | - g Frantlplane
Steel AISI 304. Click Apply and Close. S
..... 1, Origin
[]--@ Sw’gep]_
Step 3. Save. Use Ctrl-S. - Filet
Roll Forward P
T Roll ta Previous_
Roll to End
Fig. 32

Fig. 28

8 EYE SCREW (Default)
[]--@ History
[]-- Annotations

Q Front Plane
\<§\ Top Plane
<52 Right
1, ongr| @ 18[9]
[]--@ Sweey G° @l &‘

ERI=] Cut-Sweep

Fig. 31

d

Fig. 33
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N. Open Assembly File.
Step 1. Open your ASSEMBLY file.

Step 2. Click BODY in the Feature Manager and click Open Part

=

O. Hole Wizard.
Step 1. Click Bottom @

Zoom in around front axle hole, Fig. 35. To zoom, place
the cursor over the area at front shell and spin the wheel on
mouse back. While spinning the wheel keep cursor on area at
front shell.

on the Context toolbar, Fig. 34.

on the Standard Views toolbar (Ctrl-6).

Step 2.

@
Hole
‘Wizard

Step 3. Click Hole Wizard on the Features toolbar.

Step 4. In the Property Manager, on the Type tab set:

under Hole Type , Fig. 36

click Hole
under Standard:

select ANSI Metric
under Type:

Drill sizes
under Size:

select .9
under End Condition

Blind Depth Hole m 1.5

click Positions tab [T Pesitions] o

at top of Property Manager.

Click
bottom face..

Step 5. Click bottom face of Body one

time as face for hole, Fig. 37.
Step 6. Click to place hole in the center of
Body forward of wheel shell. Use
the inferencing line, the dotted
line that appears to align point in
center of Body, Fig. 37.

Step 7. If necessary, to reposition Point,

turn off Point | # |on the Sketch
toolbar.

Fig. 37
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Y9 SHELL CAR ASSEMBLY (Default)

- [58] History

-- Annotations

BESkHE

=% () FRONT AXLE<1>
=% () FRONT SPACER <1
-5 () REAR AXLE<1>
- () REAR SPACER <1>
-8 () WHEEL GTF<1>
=% () WHEEL GT-R<1>
=% () WASHER <1>

-l Mates

-} Mirrorcomponent1

Fig. 34

Standard:

[ anist metric 4|
SRR

IDriH sizes; j

Size:
@o0.a -

[ Show Sstam sizing

|[endcondition  a]
'UHT:’

| [T Mear side countersink |

" Fig. 36




Step 8. Scroll down to the rear shell, Fig. 38. To
scroll, hold down Ctrl and press up arrow
key.

Step 9. Add a point for the rear Eye Screw. Click bot-
tom face of Body one time as face for hole and
click to place the hole between wheel shell and
cut under Cartridge hole. Use the inferencing
line, the dotted line that appears to align point
in center of Body, Fig. 38.

Step 10. Click OK # in the Point Property Manager.

Step 11. Click OK 'ﬁ in the Hole Wizard Property
Manager.

Step 12. Save. Use Ctrl-S.

P. Insert Eye Screws into Assembly. Fig. 38  Fig. 39
Step 1. Switch back to the ASSEMBLY file. Use Alt-Tab.

Step 2. Hold down middle mouse button (wheel) and drag to rotate view as shown in Fig. 40.

g
Insert

Step 3. Click Insert Components |components| On the Assembly toolbar.

-

Step 4. Click Keep Visible == in the Property Manager.
Step 5. Click Browse in the Property Manager.

Step 6. Select your EYE SCREW file and click Open. ?

Step 7. Insert two Eye Screws approximately where the
Eye Screws are positioned in Fig. 40. Click

OK # in the Property Manager when
done.

Fig. 40
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Q. Mate: Eye Screws and Body.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Zoom in around front Eye Screw and hole, Fig. 41. To
zoom, place the cursor over the Eye Screw/hole and
spin the wheel on mouse back. While spinning
the wheel keep cursor on Eye Screw and
hole.

Click Mate | Mate | on the Assembly
toolbar.

Click cylindrical inside face of the hole in
Body and cylindrical face of Eye Screw
just above the threads, Fig. 42.

Check Lock Rotation and Add/Finish Mate

¢ in Mate pop-up toolbar to add a Con-
centric mate, Fig. 43.

If the Eye Screw be-
comes hidden inside
the Body, first close
Mate Property Manager. Fig. 43
Click the part in Feature Manager (first

Eye Screw). Then, click Move Component
©

Move
Component

- on the Assembly toolbar and drag
down in graphics area away from any
part. Do not drag on any part. Click OK

# in the Property Manager when done
with move.

NL @] A = @l

V¥ Lack Ratation

Fig. 44

If necessary, click Mate | Mate | on the As-
sembly toolbar.

Click bottom face of the Body and circular
edge of the Eye Screw, Fig. 44.

Click Add/Finish Mate |% | in Mate pop-up |
toolbar to add a Coincident mate, Fig. 45.

Click Zoom to Fit Q (F) on the View
toolbar.

Fig. 45
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Step 9. Zoom in around rear Eye Screw and hole, Fig. 46. To zoom,
place the cursor over the area and spin the wheel on mouse
back. While spinning the wheel keep cursor on area.

Step 10. Click cylindrical inside face of the hole
in Body and cylindrical face of Eye
Screw, Fig. 47.

Step 11. Click Lock Rotation and Add/Finish

Mate ‘@ in Mate pop-up toolbar ??
to add a Concentric mate, = W
Fig. 48.

If the Eye Screw becomes
hidden inside the Body, first

click OK ﬁ to close Mate
Property Manager. Click the
part in Feature Manager (sec- S
ond Eye Screw). Then, click =

> F

Moaowve
Component

Move Component| - NI E R E NP

on the Assembly toolbar and drag down in graphics area. |z "= ™

Do not drag on any part. If Eye Screw does not drag out Fig. 48
of the Body, confirm that the Eye Screw is selected in the )
Feature Manager before you click Move Component.

Step 12. If necessary, click Mate
3

Mate

on the Assembly
toolbar.

Step 13. Click bottom face of Body
and circular edge of the Eye N
Screw, Fig. 49. ”

Step 14. Click Add/Finish Mate o
in Mate pop-up toolbar to add . > _— =
a Coincident mate, Fig. 50. o = =

Step 15. Click OK % in the Prop-
erty Manager when done.

Step 16. Save. Use Ctrl-S. o
4/,,,,,
Fig. 50
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