hapter 2 Whomp Rocket
< Nut

A. Extrude.

Step 1. Click File Menu > New, click Part Metric and OK. ) =R JE
. -+ . . %Pam (Default)
Step 2. Click Top Plane | ;_| in the Feature Manager and click Sketch i " [& Annotations
on the context toolbar, Fig. 1. EZ::J Cw 0L
s
. . [j Right Plane
Step 3. Click Circle @ (S) on the Sketch toolbar. 1., origin
Fig. 1
. - . »18
Step 4. Sketch two circles at Origin , Fig. 2.
®11.5
&
Step 5. Click Smart Dimension |, | (S) on the Sketch o
toolbar. v
Step 6. Dimension diameters 18 and 11.5, Fig. 2.
Step 7. Click Features | Features | on the Command Manager
toolbar. Fig. 2
. @
Step 8. Click Extruded Boss/Base | Exruded | on the Features toolbar.
Boss/Base =,
= - &S
Step 9. In the Boss-Extrude Property Manager set:
under Direction 1, Fig. 3 @) Bome Extrue T
End Condition Blind vV X®
} From ~ r{
Reverse Direction Sketch Pane v

Depth {3 6 @md .

lick OK % . »> v

& eoomms
B. Save as "NUT". S

Step 1. Click File Menu > Save As. Fig. 3 Fig. 4

Step 2. Key-in NUT for the filename and press ENTER.
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@
Step 1. Click Thread in the Hole Wizard flyout Jole.

C. Thread Feature.

Step 2. In the Thread Property Manager set:

under Thread Location (b', Fig. 5
click top inside circular edge of Extrude, Fig. 6
check Offset
Offset Distance 2

Reverse Direction ~

Thread location
inside edge

under End Condition
select Blind

Depth &5 10

under Specification
Type Metric Die
Size M14x2.0

Thread method Cut thread

on the Features toolbar.

@ Thread @

v X

Favorite ~
No Favorite Selected >

Thread Location A

@) I Edge<1> ‘

ol

M offset
2.00mm s +
¥ 0.00deg‘ =

End Condition ~

i .
&3 10.00mm :
| Mainlairh length

Specification A
Type:

Metric Die ~
Size ‘

M14x2.0
N
2.00mm

Thread method

(® Cut thread
(O Extrude thread

<

< 4

check Mirror Profile Fig. 6 “"‘g;“;';'fi'imm..y
select Mirror horizontally Oriascty T
[~ 0.00deg =
under Thread Options Thread Options ~
select Right-hand thread o N
CliCk OK J . E:;Jr:i::iihsli:nface
[Jrim with end face
T st prien -
(®) Wireframe preview
v
O partial preview
Fig. 5
Fig. 7
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D. Chamfer.

@
Step 1. Click Chamfer .;hg]fer in the Fillet flyout | riiet| on the Features toolbar. o @
T v X
Step 2. In the Chamfer Property Manager set: Chamter Type ~
@

”L“QZ

&
b

under Chamfer Type, Fig. 8

Items To Chamfer A

@ Edge<1>
Edge<2>

Tangent propagation

[x]
select Angle Distance “5'
under Chamfer Parameters

Distance & 8

_ ) | (®) Full preview
N O Partial preview
'-f o oY « () No preview
Angle |_ 45 P [ — ~
. . . [ B = []Flip direction
click both outside circular LN | | ¢ asom =
edges, Fig. 9 [§ 450000 z
click OK . Fig. 8

Fig.o N ¢ ER @
v

E. Helix Knurl.

e - & NUT (Default)
Step 1. Click Top Plane |£| in the Feature Manager and click Sketch ﬁl_ on |’ An_nmauo_ns
the context toolbar, Fig. 10. Lo e pedel)
¢ firietiis S
[J Top Plane
E—I'j [1 Right Plane
. e onve I_, rigin
Step 2. Click Convert Entities |;or: | on the Sketch toolbar. » %ﬂ:osgs{xtrudﬂ
h @ 3::\(:;1
Step 3. In the Convert Entities Property Manager: Fig. 10
under Entities to Convert, Fig. 11
click outside circular edge of top chamfer, Fig. 12
CliCk OK -d. . @ Convert Entities @
v X =
Step 4. Click Insert Menu > Curve > W
HellX/Splral [ select chain ’
[Jinner loops one by one
Step 5. In the Helix/Spiral Property Fig. 11
Manager set: Edge

under Defined By, Fig. 13
select Pitch and Revolution
under Parameters
Pitch: 40
check Reverse direction
Revolutions: .15

{2 Helix/spiral ®@
v X

Defined By: ~

Pitch and Revolution ‘ v
Paramet ters A

(®) Constant pitch

Start angle 0
select Clockwise

click OK w# .

(O Variable pitch
Pitch:

Revolutions:

Start angle:

40.00mm A
e —

Reverse direction

~

0.15 A
~ :
0.00deg A
e S
(®) Clockwise
O Coumercluhe

Fig.

13

Fig. 14
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F. Sweep Cut Knurl.

Step 1. Click Top Plane |E| in the Feature Manager
and click Sketch g}[_ on the context toolbar,
Fig. 15.
Step 2. Click Normal To ,;_I;.. on the Standard Views
toolbar. (Ctrl-8)
Step 3. Click Polygon E} on the Sketch toolbar.
Step 4. In Polygon Property Manager set
under Parameters, Fig. 16
Number of Sides@ 4.
Step 5. Sketch polygon below the part, Fig. 17.
Step 6. Unselect Polygon tool. To unselect, right click
graphics area and click Select |,» from menu.
Step 7. Ctrl click opposite vertices of polygon and
click Make Vertical I on the context
toolbar, Fig. 18.
Step 8. Ctrl click centerpoint of polygon and helix to
select both. Release Ctrl key and click Make
Pierce é on the context toolbar, Fig. 19.
Make Pierce adds a Pierce relation between
sketch and helix.
&
Step 9. Click Smart Dimension | >™" | (S) on the
Sketch toolbar. -
Step 10. Dimension opposite vertices 2, Fig. 20.
A
¥
Ctrl click
center point
and helix =

Fig. 19
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% [% '@' Q > {-) Polygon @
v 7
& NUT (Default) -
» [A] Annotations Options
v [@] solid Bodies(1) [JFor construction
é% Maten’a@ Parameters
T e I P
L Top Plane| s z
[ Right Plane (® InscWbed circle
1, origin O Circumscribed circle
| o e @
» (8] Thread1 .
» {8 Helix/Spiral1 O ’W‘ :
Fig. 15 Fig. 16
C; Fig. 17
"\ P
i W #,
DS VR QNP

LN

Ctrl click vertices

Fig. 18

Fig. 20




L
Step 11. Click Exit Sketch | 4, on the Sketch toolbar.

-

Step 12. Click Features | Features | on the Command Manager toolbar.

Step 13. Click Sweep Cut on the Features toolbar.

Step 14. In the Cut Sweep Property Manager set:

under Profile and Path, Fig. 21 @C:'S‘"”F ®
Profile 0 click Sketch3, el 2
Fig. 22 s
Path ( click Helix = — »
click OK % . -
Fig. 21
Step 16. Save E (Ctrl-S). S 1g
Fig. 22 A

G. Circular Pattern Knurl.
Step 1. Hide Helix/Spiral1S. To hide, click the Helix

in the graphics area and Hide ’\'{‘ on the context
toolbar, Fig. 23.

Selection Tools

Zoom/Pan/Rotate *

Recent Commands *
Feature (Helix/Spiral)
N Hide
Comme
Parent/Child...

LI T v

Step 2. Click Circular Pattern |"E‘ﬂ LI LT | in the Lin-

b
[EIE]
ear Pattern flyout | ;™" | on the Features toolbar. Fig. 23
B CirPattern1 ®
Step 3. In the Circular Pattern Property Manager set: o v X
. e SRS RS —_—
under Features and Faces, Fig. 24 _— /4—\\\\\ "“"' -
click Cut-Sweep1 in yo N\ Omgw
. . / e T \ )
graphics area, Fig. 25 / [ (/ P e \\\ \,\ . DR e
. . E T e R AR\ I 360.00de :
under Direction 1 \_A —= P e -
click in Pattern Axis box Dmmﬁﬁ o
click cylindrical face [ Festures and Faces ~
select Equal spacing By,
ol @
Number of Instances 5% 1
click OK J . [eodies v
, Instances to Skip v
Step 4. Save E S
(Ctrl-S) . (O Full preview
(®) Partial preview
Fig. 24

Fig. 26
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H. Mirror Circular Pattern Knurl.

Step 1. Ctrl click Front Plane |ﬂ and Circular Pat-
ternl feature in the Feature Manager to select
plane and feature, Fig. 27.

Step 2. Click Mirror on the Features toolbar.

Step 3. In the Mirror Property Manager click OK W
Fig. 28

Step 4. Save E
(Ctrl-S).

=R JE
¥

@ NUT (Default)

4 mAnnotations

» Solid Bodies(1)
35 Material <not specified>
[ﬂ Top Plane
[ﬂ Right Plane
I_, Origin

4 @Boss{xtrudﬂ

» (8] Thread1
@) Chamfert

» 2 Helix/spiral1

4 HE Cut-Sweep1

iv) .
.d CirPattern1

[5] Mirror ®@
v X

Mirror Face/Plane A
@
Secondary Mirror Face/Plane A

Mirror seed only

Features to Mirror A

@

Fig. 27

I. Appearance: Blue.
Step 1. Click the part to select part,
click Appearances Click

part
Callout on the context

toolbar and click NUT &,
Fig. 30.
Step 2. In the Appearances Property
Manager set:
under Color, Fig. 31
set RGB values
R 112
G128
B 144

click OK %# .

Save E (Ctrl-S).
Note: The knurling design is
deep cut for 3D printing.

Step 3.

SOLIDWORKS 24

i Face<1>@Bos...

@ Boss-Extrude1
a Body

N
@ NUT x ’
x Removemr...

Faces to Mirror v
Bodies to Mirror v
Options ~

[[] Geometry Pattern

Propagate visual properties

O Full preview

(®) Partial preview

Fig. 28
ig.
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