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Chapt 1
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A. New Metric Part.
Step 1. Click File Menu > New.

Step 2. Click Part Metric from the list and click OK,
Fig. 1. If you are not using SolidWorks templates
(you should be), to change units - click Tools
Menu > Options. Click Documents tab at top of
dialog box and click Units in left column, select
MMGS and click OK. Or in 2012, click Units in
Status Bar at bottom right corner of your display.

B. Body.
Step 1. Click Right Plane @ in the Feature Manager

and click Sketch E from the Content toolbar, Fig. 2.

Step 2. Click Line \ (L) on the Sketch toolbar.

Step 3. Starting at the Origin L__ draw the sketch in Fig. 3.

Use the inferencing line, the dotted line that appears when you draw

the lines to keep the side lines vertical
and the bottom line hori-

zontal, Fig. 3. Do not

add any extra lines. If Origin

you make a mistake, use

% Partl {Default)
@ Annaotations

I.. 2rigin

Fig. 1

Undo, Ctrl-Z.

Step 4. Click Smart Dimen-
o

Smart
sion |Dimension| (S) on the

Sketch toolbar.

4
Step 5. Add dimensions as shown 2g

Fig. 3

in Fig. 4. To Smart f

dimension click the line

then move the cursor out

away from the line and click.

Key-in the dimension and press ENTER.
Arrange the dimensions as shown in Fig. 4.

Step 6. Click Zoom to Fit Q (F) on the View toolbar.

305

Fig. 4
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] i
Step 7. Click Features Features | . the Com- |v x &
mand Manager toolbar. Feom A
ISketch Flane 'l
Direction 1 Q
Step 8. Click Extruded Boss/Base EWUS;‘; on [aree g = plane
the Features toolbar. _ ” I
|42
Step 9. In the Property Manager set: lj i
End Condition Mid Plane, Fig. 5 S T—
Depth ¥t 42 Fig. 5 Fig. 6

click OK ﬁi? , Fig. 6.

C. Save as "BLANK".
Step 1. Click File Menu > Save As.

Step 2. Key-in BLANK for filename and press ENTER.

D. Cartridge Hole. Back face .

Step 1. Click Back @ on the Standard Views toolbar.

(Ctrl-2) [
Fig. 7 Fig. 8
Step 2. Click the back face of the body and click Sketch
E on the Content menu, Fig. 7.
—|iII,§
Step 3. Click Wireframe @ on the View toolbar. RIGL AT AY
)
: : Citrl click center
Step 4. Click Cirele | () | (S) on the Sketch toolbar. point and Origin
Step 5. Draw a circle for the cartridge hole, Fig. 8. \
!
Step 6. Right click drawing and click Select from menu to unselect Circle tool. Fig. 9

Step 7. Ctrl click centerpoint of circle and Origin to select both, Fig. 9.

Release Ctrl key and click Make Vertical I on the Content menu. _
o
Step 8. Click Smart Dimension | _*"9" |(S) on the Sketch toolbar.
Imension
Step 9. Add dimensions as shown in Fig. 10. To Smart dimension circle, 34

click the circle then move the cursor out away from circle and click.
Key-in 20 for diameter and press ENTER. To add other dimensions, [
click circle and edge of body, move cursor just off of body and click. Fig. 10
Key in dimension and press ENTER.
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Step 10.

Step 11.

Step 12.

Step 13.

Step 14.

Click Features M on

the Command Manager toolbar.

@
Click Extruded Cut | Extruded | on
the Features toolbar. cut

In the Property Manager set:
under Direction 1, Fig. 11

Depth D1 52
click OK ‘ﬁﬁ#, Fig. 12.

Click Isometric [3 on the Standard Views toolbar. (Ctrl-7)

Save. Use Ctrl-S.

E. Axle Holes.

Step 1.

Step 2.

Step 3.

Step 4.

Click Right Plane @ in the Feature Manager and click Sketch

from the Content toolbar, Fig. 13.

Click Normal To _LL on the Standard Views toolbar. (Ctrl-8)

I CutExtrude 7 |

7 % G&f

From A

ISketch Flane 'l

Direction 1 A

|§| [Bind |
s N

& |52 i’

™ Flip Side to cut
@] =

[T Draft outward

Fig. 11

Click Circle @ (S) on the Sketch toolbar.

Fig. 12

N8 BLANK (Default)
-- Annotations
Material <not specified>

> Front |E|ﬂ’ @% —\L

> Top Pl

Qriiaht Plane|
Crigin

+ Boss-Extrudel

@ Cuk-Extrudel

Fig. 13

Draw two circles for the axle holes, Fig. 14. Draw the back hole slightly above the front
hole. Do not align circles, do not use the inferencing line, the dotted line that appears when

you draw the second circle.
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Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

2
Smart

Click Smart Dimension | _ .
Dimension

(S) on the Sketch toolbar.

Add dimensions as shown in Fig. 15. To Smart dimension circle, click the circle then move
the cursor out away from circle and click. Key-in 3.18 for diameter and press ENTER. To
add other dimensions, click circle and edge of body, move cursor just off of body and click.
Key in dimension and press ENTER. Arrange the dimensions as shown in Fig. 14.

Click Features | Features |

on the Command Manager

©3.18

toolbar. 6 r8
Click Extruded Cut ‘ ‘ ‘
Extruded
xéﬂt : on the Features toolbar.
Click Isometric 3 on the
Standard Views toolbar. [T ——
v R &
In the Property Manager set: melWlf
under Direction 1, Fig. 16 —— -
End Condition Mid Plane IW—LI
P N
CliCk OK J s Fig' 17' \gn\‘ |:2Flip side ko cut j
@] =
SaVC USC Ctl’l—S. IT Draft outward
Fig. 16 Fig. 17

F. Rename Features.
Click Shaded With Edges a on the View toolbar.

Step 1.

Step 2.

Rename Features in the Feature Manager. To rename, slowly click twice over the Feature
name (F2) and key-in new name, Fig. 18 and Fig. 19.

Change:

Boss-Extrudel to BODY
Cut-Extrudel to CARTRIDGE HOLE
Cut-Extrude2 to AXLE HOLES

sEREe >
T )
R BLANK (DeFault)
[]--@ Annatations
35 Matetial <not specified=
Q Frant Plane
%y Top Plane
%> Right Plane

-1, origin

ez @ Boss-Extrudel
[]--@ Cut-Extrudel
[]--@ Cut-Extrudez

Fig. 18

Change >
>

\AAJ

=N EALE)

T

F8Y BLANK (Default)

[]-- Annotations

§E Material <not specified=>
& Frant Plane

----- %3 Top Plane

----- %> Right Plane

..... L, origin

([ BoDY

- [@] CARTRIDGE HOLE

@[ AxLE HOLES

Fig. 19
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G. Mate References.

=5 o .%%IJM@?[IV@@E

Step 1. Click Filter Faces (X) on the Selection Filter Fig. 20
toolbar at the bottom of the display, Fig. 20. If neces-

sary, use FS5 key to display the toolbar. R EEee >
/?—‘\I

Step 2. Click Right Plane %}\ in the Feature Manager to select Plane, Fig. 21. [® 4 befan)

LA Annatations
§E Material <not specified>
@ Front Flane

. N @ Top Flane
Step 3. Click Reference Geometry |ieor=s | on the Features toolbar and Mate T :-
Reference from the menu. | & :33'\7

-{[@) CARTRIDGE HOLE
- [ AXLE HOLES

Fig. 21

Step 4. In the Mate Reference Manager:
under Primary Reference Entity, Fig. 22

set Mate Reference Type %

® Mate Reference

W R

COincident Reference Name o
|Defau|t—
under Secondary Reference Primary Reference Entity A
El’ltlty l Right Plane
. ) . % ICoincident =
click in Entity box @t [ —]
and click inside cylindrical face of front axle hole, Fig. 23 :
Secondary Reference Entity 2
click OK #g# B=og |
LY IDeFauIt =
Step 5. Click Right Plane Q in the Feature Manager to select Plane, Fig. 21. | % i |
Tertiary Reference Entity 3
| I CY [—
Step 6. Click Reference Geometry | ceonetry | On the Features toolbar and Mate N a—
Reference from the menu. - A=
Fig. 22

Step 7. In the Mate Reference Manager:

® Nate Reference

under Primary Reference Entity, Fig. 24

Mate Reference Type % Coincident v
Reference Name A
under Secondary Reference Entity —
Primary Reference Entity 3
click in Entity box T
and click inside cylindrical S [Concident gg ¥
face of rear axle hole, Fig. 25 Face | ™ |H_;|
click OK w? Secondary Reference Entity %
Do pe |
Q foerar
Step 8. Turn off Filter Faces ﬁ . 2 [ -
(X) on the Selection Filter ' Fig. 25 -
toolbar at the bottom of the dis- ii[
play, Fig. 26. Or F6 key to turn I ,;t | ¥ [V F | =
off all filters. - Fig. 26 oo =
Fig. 24

Step 9. Save. Use Ctrl-S.
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H. Material Balsa. ERRLDEE
/?—‘\I

Step 1. Right click Material 3= in the Feature Manager and click Edit [224% C=b

[]--{E Annotations
Material’ Fig. 27. ?E Material <not specified=
<> Front Plane !E Edit Material |
\Q Top Plane |% Configure Ma&
-&5; Right Plane Manage Favarites

Step 2. Expand Woods (click the +) in the material tree and select Balsa, | 1 o

i I i []--{SJ MateReferer Elain Carbon Steel
Fig. 28. Click Apply and Close, Fig. 29. il Erzion
=-[[@) CARTRIDGE AES FC
Step 3. Save. Use Ctrl-S &= (@) axe Holes Malleable Cast Iran

Fig. 27
atena x|

—_— - - )
[#5] solidwarks DIN Materials Properties |Tables & Curves I Appearance I CrossHatch | Custam | Application Data I A I L4
=115 salidworks Material
= Q' o aterial Material properties

[]"k::I Steel Materials in the default lbrary can not be edited. You must First copy the material to
-3 Tran a cuskom library to edit it
-4=] aluiriumn Al
B AL A Mode! Type: ILinear Elastic Isotropic j
+-#=| Copper alloys
- =] Titanium Allays Wits
U"‘% Zinc Allays Categary: I ‘Woods
[+-#=] Other Alloys
[ #=) Plastics [ame: I EBalsa
[+-#=] Other Metals Default Failure IUnkann j
[-#=| Other Non-metals criterion:
- 1) Gereric Glass Fibers Description: I
[ #=) Carbon Fibers
e Saurce; I
+-#=] Silicons
- =) Rubber -
§E Woods Property “Walle Unitz =
Elzstic Modulus 2999999232 |Mim*2
Poizzons Ratio 0.29 T,
Shear Modulus 299999910.5 |Min"2
Density 159.99 kgm*3
Tensile Strength in X [im"2
Compressive Strencth in X P2
“ield Strength 19999972 Mim*2
Thermal Expansion Coefficient in X M
Thermal Conductivity 0.05 W) e
- Specific Heat Jikg-K)
[ sustainabily Extras Material Damnine Ratin hA, id|
[]--@ Custarn Materials

Apply I glosel‘gave | Conﬂg...l Help |
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I. Enable PhotoView 360.
Step 1. If necessary, turn on PhotoView 360. To turn on PhotoView 360,  [Adveadbis Eiile |

38 20 Instant website

click Tools Menu > Add-Ins. [ & Ciritworks
[ %5 Featureworks
7€ Fhataview 360

Step 2. In the dialog box scroll down to PhotoView 360 and place a gy

[ & Solidworks Design Checker

check in the check box under Active Add-Ins and Start-Up, F%?I‘SKWE o

Fig- 30 Clle OK. Ff’ Solidworks Simulation

[T Solidworks Toolbhox

~ tﬁ’ Solidvworks Toolbox Browser
—_=

J. Rotate Mapping. Fig. 30
Step 1. Click PhotoView 360 Menu > Edit Appearance.

LRt R e o e s A |

' ¢ polished beech 2d ?

v X
Step 2. In the Property Manager: -

. . % Mappmg . { Basic | Advanced |
click Mapping tab , Fig. 31 ———

under Mapping controls, E{:ﬁ:&ezg:;' :
click Surface mapping ‘@ }%
set Rotation 90 =
: o @
click Small mapping size

click OK ## | Fig. 32.

ing Controls A

Mapping skyle:

. | mEg
N @ 3

< a0.00deq E

1 U I B B |

Step 3. Save. Use Ctrl-S.

Mapping siz:

B8 8

Fig. 31
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