LUT

University

Xy

T




Exercise 2 Tutorial: ‘_y i ity
Bottle Modeling

Exercise 2 task:

Measure bottle with measurement tool(s) (such as ruler, measure tape) that is/are available with you and
make 3-D model based on those measurements. Convert 3-D model into a technical drawing. You are
encouraged to use other features in SolidWorks to perfect your design. If you have any questions, you can
send email or attend the exercise class in LUT campuses at Lahti or at Lappeenranta.

Contact Email:
Changyang.li@Lut.fi
Tomi.suikkari@student.lut.fi




Exercise 2 Tutorial: t}c i ity
Bottle Modeling

In this exercise we are going to model a bottle. First of all, you need to find
a bottle, we suggest you find some bottle with symmetrical structure. If
your bottle cap has thread, you can ignore or using thread feature, there
are lots of Youtube video teaching you how to model in SolidWorks using

different features. e

Methods:
1. Measure the dimension of any bottle that you have with ruler
2. Model the bottle using basic features given in this tutorial

Goal:

1. Able to measure dimensions of simple object using ruler and apply
them to make 3-D CAD model using SolidWorks

2. Able to assemble two objects in SolidWorks

3. Able to make assemble drawing
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Exercise 2 Tutorial:

BOttle MOdeIlng 1 ' F_‘ﬁi — > Thickness of bottle: 8 mm
il "

To start with this exercise, first step is to o0 mm

collect the measurements of the bottle using
ruler (accuracy: 1 mm). Some measurements
methods are introduced in the next slide.

Figure on the right side is the example of the

dimension of the bottle measured by ruler.
160 mm

1.  The bottle will be modeled first
2. The cork stopper will be modeled next
3. The bottle and cork stopper will be

assembled
4. The technical drawing will be made
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There are different ways to measure the diameter of the bottle/stopper in a more accurate way than using
ruler directly.

[0 [3A0E

N
- SRl P “'J“lr"l
« Using tape or string to circle * Using caliper is more « Using other objects has
the bottom, then use ruler to accurate if you have one straight side to surround a
measure the length of string, rectangle area, measure
which is the perimeter of the the diameter using ruler.

circle, then calculate the
diameter of the circle
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Rl 151 |- L 1. Click “New”
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New SOLIDWORKS Document t x
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o Ll 2. Click “Part”
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Bottle Modeling
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Sketch| | smart Convert Offset Rapid |Instantzo.
Cymension Entities On Sketch H 11 ”
> ic etc
Ej o 5 > .

Features | Sketch | Markup | Evaluate | MBD Dimensions | SOLIDWORKS Add-Ins | Simulation | Analysis Preparation | SOLIDWORKS CAM | SOLIDWORKS CAM TEM

" » @ Part! (Defauttc<Defau.n SPELPEB- T SR
s = iy

S Blo €.

Edit Sketch @

X

Message ~

Select a plane on which to create a

sketch for the entity.

7. o

— 4. Click “Front Plane”
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. “ »
o ¢ [} e s - » 5. Click “Line
Exit Smart oy 10 P Trim Convert Offset [EI-

Sketen| Dimension | 11 @~ A eotities etities Entites Gl LnedrSKeteiuP

@-E \-= e % B Move Entities
Features | Sketch | Markup | Evaluate | MBD Dimensions | SOLIDWORKS Add-Ins | Simulation | Ar

SE[R[e[E.T

7

§% B Part2 (Default<<Default=_Dis|
Folder
Sensors . ) ' ' .

- —— 6. Click two point to draw vertical straight line
25 Material <not specifieds

|E| Front Plane

ﬁl Top Plane
[] Right Plane
I_. Origin

B ) Sketch2 L]
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# Note: Later we use revolved Boss/Base to make the hollow
— bottle, this line drawn here is “For construction” purpose,
Ifi'fo - and work as central axis for the revolving, the “Infinite

length” is for visualization purpose.

(i) Fully Defined

Add Relations ~ —» 7. Click this line
— Haorizontal
| | vertical
X _ 8. Select “Fix”, “For construction” and “Infinite
o M length”
[ For construction
I infinite tength Note: Add Relations will constraint the geometry in
Parameters A different ways, if you over constraint the geometry, the
[ [s000 o error happens, for example, you cannot fix one line, and

set it as horizontal or vertical again.
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2 © C

!. - Trim Conwvert  Offset
Line (L)
¢
[ R,
= 4 | 9. Select “Line” and draw the outer surface
_I of the bottle
i |
fau Note: the top side is opened so we can
R B | make hole later, but bottom must be closed
and release wl
< | €an also use t i m
points.
o
E =i
i =
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B | e e > 10. Select “Smart Dimension” to dimension each line based
e e [ o i | SR [ S on your measurements.

G[ER %] é‘"f_?; i

.? yJS_\ , Value “17.50 mm” is the radius of the bottle opening, which is

| ot also the radius of the cork stopper, calculated as 35 mm /2 =
Sl ] 17.50 mm.

[ Top Plane ™
[# Right Plane

| 60,00'

L, origin

B () Sketch2 B

Value “60.00 mm” and “160.00 mm” refer to slide 4, which is
| the length of the bottle.

=
| 160,00 |
7

" ~ Value “47.50 mm?” is the radius of the bottle bottom,
b 22 ~ calculated as 95 mm /2 = 47.50 mm.
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11. Click “Offset Entities”

12. Click this line, the “Select chain” will automatically select
other connected lines

13. Set value to “8 mm”, which is the thickness of the bottle

14. If the offset is outside the selected line, then select
“Reverse”, to ensure the offset is inside the selected line

15. “Accept”
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16. Select “line”, then connectepen points by drawing two

lines marked as “|”, then click “Exit sketch”
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17. Click “Sketch”

S SOLIDWORKS File Edit View Insert Tools

Simulation  Window

e0-B-@-&

of° Swept Boss/Base

& LuT

Y2 ® University

—> 18. Click “Revolved Boss/Base”

Extruded (Revolved
Boss/Base [Bass/| Base|

B torted Boss/Base

) Boundary Boss/Base

Features | Sketch | Markup | Evaluste | MBDD

S EIB[GIe T
'

B Part2 (Default=<Default=_Displal

e Chigin—

wwwwwwwww

|SUL\DWORKSAdd-InS Simulation | Analysis Preparation | S

60,00 \

160,00
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ARG
olve @ |

J IReve
et —> 19. The “axis of revolution” should be automatically
o detected as the line marked as | ” after previous step 18.
[+ [s60.000e0 5
[ pirection2
O Thi
B

-
20. Click “Accept” /.j\\
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95 SOLIDWORKS File Edit View | Insert | Tools Simulation Window A f [J - |37 - Vo A
o ; - o [ “wree ” w
@ 3 fmem 8 @ @ Eewe [B]n 21. Select “Fillet
EBdruded Revlved g | ooopo oo Edruded  Hole Revolved () | onieq e Fillet finesr—r > . z&»
Boss/Base Boss/Base & Lofted Boss/Base Cut  wizara  cut QU Lofted Cu ttern N
@1 Boundary Boss/Base { @ hAN
— ) il
epi % =

/ S [

g BlR[e[€
v

& Part2 (Default<<Default= Displa|
Folder
Sensors
Annotations
Solid Bodies(1)

855 Material <not specified>

22. Select edge marked as | It is difficult for you to
measure the fillet radius by hand tool, so | estimate it
and try different values to make the visualization as

Bees similar as possible, here | set the radius to “25 mm”. Then
®® “Accept”

Show selection toolbar
[ Tangent propagation
@) Full preview

(O Partial preview

()Mo preview

Fillet Parameters

Symmetric

) (25.0000mm




Exercise 2 Tutorial:
Bottle Modeling

s

v X

Manual | Filletpert |

Fil

Items To Fillet

@ EEEEEE >

Show selection toolbar
[ Tangent propagation

@) Full preview
() Partial preview

[ partial Edge Parameters

D [Edget>

Distance Offset

2 [llo.0000mm

Eeee

~

% LUT

University

23. Apply the same “Fillet” feature on another edge marked
, here | set the estimated radius to “5 mm”, and then
“‘Accept”.
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LY Hillet (&)
v X

Manual |Filletxpert |

Fillet Type ~
ftems To Fillet ~

@ Edge<1s ®

Edge<2>

Edge<i> M

Show selection taclbar

24. Apply the different “Fillet” feature on another edge marked
as well, here | set the estimated radius to “2 mm”, and then

“Accept”.

[#] Tangent propagation
(@) Full preview
) Partial preview

O No preview |
Fillet Parameters ~
Profile:

Circular >
Setback Parameters hd

O Partial Edge Parameters ~

D [E

e |
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o= » 25, Click “Section View”

Section View

Displays a cutaway of a part or assembly using
planes or faces.

=

e

v|—> 26. Click “Accept”
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Bottle Modeling -

@ o ,é Rib @ Wrap °§-j

Fillet | Linear Reference Curves
Fattern ﬁ:\j Braft E!"! Mtersect Geometry

- [ shen [H] Mirror v z
Heve B 28. Select the edge of the inner side of the bottle bodly, |
ey o E set “17 mm” for this, 17 mm is calculated as 25 mm
Brosbialannmhallete ool bic (outer radius of the edge) — 8 mm (Thickness) = 17 mm,
and set bottom fillet to “2 mm”, you can decide the value

v

27. Click “Fillet”

Fillet PropertyManager to select the fillet type and
then set other options appropriate to that type.

Hiet Parameters ~
2ms To Fillet
D Symmetric k4
Sl Edge<1>
=] [2.0000mm
| [] multi Radius Fillet
Show selection toolbar | rofile:
Taﬂgent propagation [ ¢ ‘
ircular v
(®) Full preview
() Partial preview ] etback Parameters v —
() Mo preview | /_N
] partial Edge Parameters ~ .I 2
llet Parameters 1 @ [Edge=1> ] 5 ==
Symmetric
17.0000mm l Distance Offset [ Radiuz:
DMulti Radius Fillet ! - W =

20
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e e , 29. Click “Section View” again to exit section view
MO ER O Y oa e o

Section View
Displays a cutaway of a part or assembly using
planes or faces.

e e
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SP | B | gt x|

= Jf@%.'&EQEQ@) BL

i 1 1
_;@ Part2 || abaals I_C-;;J;je rances plal 1
i older GETe |

Sensors _Part (Part2) |

» 30. Right click the “Part”, and select “Appearances”

Annotati Hidden Tree ltems »
[§)solid Bof  Rename Part 31. Then based on the bottle, | select
3= Material smirien b “ .
P ;ems;ay } Appearance(color) — Glass — Thick Gloss —
g::phm:ln e Clear thick glass”, you should choose
1ght Pla - = . .
L, oo Cosfoureton bl different appearance based on your bottle.
@ Revolve3 ppealrance /
@ Eillet1 Material »
: ille = Top Level Transparency
g Ei::ez Purge Unused Features...
| Convert to Bodies...
Rename tree item
Hide/Show Tree items...
Collapse ltems
Customize Menu

22
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s—> 32. Save this part to SLDPRT format with a
name, here | use “Bottle_body” as the file name

o]
L]
L]

T

23
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| SOLIDWORKS File | Edit View Insert Tools Simulation Window ﬁ E

ot e 1% Open-. w0 | ([ toftedcot 7
4 Open Recent @ Boundary Cut
stures | Sketch | o Bl Open Drawing fdT e Simuletion |
fi’l Close Ctel+W

1| =

B __ | [% ‘ 1 8 Make Drawing from Part
' ﬂg Make Assembly from Part
F Part2 (Default<<

5 Foder & crres 33. Then we are going to model the cork stopper
i]';gn;m—s =l Save As...

S Aotations | 1@ Save separately in another file, click “New”, and then “Part”

il Sclid Bodies(1)

E Page Setup...
5 Mater|a|| shotspy ‘B Print Preview...
Front Plane
g Print... Ctrl+P
i Top Plane
: PrintaD...
1 Right Plane o
4 Crigin §2 Publish to eDrawings
§ Revolve3
3 Fillett E’ Pack and Go...
3 Fillet2 Send Tow
B Filletz

Find References..,

Properties...
Exit

Customize Menu

24
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== e o " Partd (Detault<<Detau...
glElBle€ 1
8]) Boss-Extrude @

2 X o

rom

Sketch Plane

iirection 1

2| ina v

1 Direction 2

1 Thin Feature

elected Contours

)
&2
(D',‘)

& LuT

Y2 ® University

34. Sketch “Circle”, and recall steps in exercise

1, model a cylinder with diameter “35 mm”

35. and click “Extruded Boss/Bass” thickness “12

mm” from measurements. Then “Accept”.

PS5 SOLIDWORKS File Edit View Insert Tools Simu
o )
@ |
Extruded | Revolved
Boss/Base ss/Base
| SO

= Pt
= Extruded Boss/Base

g
3 W
&

Extrudes a sketch or selected sketch contours in

one or two directions to create a solid feature. Use
the Extrude PropertyManager to control where the

extrude starts from, and the PropertyManager or
the Instant 3D drag handle to define its direction
and extent.

e

25
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36. First, click the bottom surface of the cylinder Click
D Fovne |8 @ @ Bows [ Edm O | W BB “Sketch”, draw a circle with diameter “20 mm”.

sossronst] et B T B en e e O Al P T R
@ Boundary Bass/Base = @) Bounday Cut |~ - [ shen [ mirror
Features | Sketch | Markup | Evaluate

v

Geametry

| MBD Dimensions | SOLIDWORKS Add-Ins | Simulation | Analysis Preparation | SOLIDWORKS CAM | SOLIDWORKS CAM TBM |

SBR[l O ® o PEERRE ©- 1 37. then click “Extruded Boss/Base” and set thickness
% | B & \_@ 7B G @ @] sossearuaer

7 ' s “20 mm” from measurements. Then “Accept”.
& B Part3 (Default< <Default>_Dis|

Folder

A

; B[ RIS1€ ]
R @) Boss-Bxtrude @
v X ®
[] Front Plane om ~
(] Top Plane
[] Right Plane
L. origin

v )] Boss-Extrudet

26
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v

Features | Sketch ‘ Markup | Evaluate

S E[R[&[€.[-
@ Fillet @
v X

Manual | FilletXpert

Fillet Type -~

CEIC

ftems To Fillet ~

@ |Fate<1>

|Edge<1>
|Edge<2>

fEdge<3>

Show selection toolbar
FATangent propagation
®) Full preview

() Partial preview

O No preview

Symmetric

 S—

] Multi Radius Fillet
Profile:

[ wep Dimensionsl SOLIDWORKS Add-Ins | Simulation | Analysis Prep

v @ part3 (Defaukt< <Defau...

Circular

8 LUT

"2® University

38. Click “Fillet”, put “1 mm” fillet on each edge
of the cork stopper.

Note: fillet feature is good for assembly and
ergonomic consideration in many field.

27
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Ay

\D | o |1 pe

il 1
T Part? (lhet BT

L[;«ppe rancesl e
older 5 T

Sensors | Part (Part2)
Annotati Hidden Tree ltems »

Solid Ba Rename Part

35 Material Comment b
ﬁ Front Pla Tree Display L
Q Top Plan Document Properties..,

[l Right Pla

Configuration Publisher...
I_. Origin
@ Revolve3
[P Fillett
Prillerz | @

[P Fillet3

Appearance b
Material »
Top Level Transparency
Purge Unused Features...

Convert to Bodies...

Rename tree item
Hide/Show Tree items...
Collapse ltems

Customize Menu

39. Right click the “Part”
and click “Appearances”

R LUT
«?® University

® =@ =& T

v [[@ Wood
[ Ash
|3’ Besch
[ Birch
ﬁ Cherry
[ Mahogany

[ ™aple
B
=

F=s o

Default Appearance: color
Select an appearance.

40. Here | choose “Oak”,
Click “Accept”

polished oak 2d satin finished cak 2¢

28
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» Exercise 2

H Bottle body.SLDPRT

-, 41. Save this part to SLDPRT format with a
el : name, here | use “Stopper” as the file name

fREFEERI(T): | 5O

(=5 b=

AL
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Bottle Modeling

Now, we have 2 parts, cork stopper and
BN « bottle body, the next step is to assemble
them together

% @ | 42. Create new, and select “Assembly” this
] .
time

\ 4

Part Assembly Drawing
@ 30 representation of a single design a pD arrangement of parts and/ar othe| a 2D engineering drawing, typically of a
component assemblies part or assembly
@ SOLIDWORKS Tutorials
Advanced Cancel Help
T T =

30
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S E[E[e]E T
) 99 Begin Assembly @

~

insert, then place
area or hit OK to locate

" Or design top-down using a Layout
with blacks, Parts may then be created
“ from the blacks.

43. If you did not close previous part file window, you

can find open documents here, otherwise, you need
> to browser and find the file

Click “Bottle_body”, and put it in the space

Create Layout

Part/Assembly to Insert ~

pERE BRI —
) Bottle bady

Configuration:

Default v

Browse...

Thumbnail Preview v

Automatic Browse when creating
eeeeeee mbly

[ Graphics preview
[ Make virtual

Cenvetope
7] Shaw Retata rantavt taninar

31
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S BB 2]

Insert Mate Linear Component Smart
omponents PITTETTT Fasterer

T S} DT .i-"""""'"Add-Ins
i Insert Components

~T

&
EE X ?ﬁ’
’ o

| R
é? Insert Component @
v X +

Message

Select a part or assembly to insert and
then place the component in the

_ graphics area. Use the push pin to insert
multiple copies of the same or different
components,

Hit OK button to insert a component at
- the origin.

Part/Assembly to Insert ~
Open documents:

- @

Bottle_body

4

Stopper

»

» 44, Click “Inset Components”

45. Click “Stopper”

S Lut

‘«#® University

Ky
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v

46. Drag the “stopper” to any location, but prefer
somewhere near your desired location, later we will
put the stopper in exact location
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B2 1S EE 2
Insert Mate Linear Component  Smart Maove .
Companent} Frtterm Fastem TP > 47_ CIle “Mate”
Assembly Layout Sket E— — e — W
L T Mate (Al i

i ¥ 48. Click two cylinders
% o & surfaces of stopper and bottle

[ - Sensors

e 3 Annotatio

i |E| Frant Plan ) ) )

iﬁ - H-l Top Plane Creates geometric relationships between

E components, to define the allowable directions of
’Ej - |:| Right Plan [inear or rotational motion of the components.

I_. Origin

L4 Qb ﬁ (f) Bottle_body=<1= (Defau

‘\?gs:

K7
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% Concentricl (‘:’)

v x o[ This shows the mate selections

: /EI/ Advanced ‘ Analysis |

) MR Standard ! 0 kMechanlcaI

Mate Selections M

. nj["j Face<1>@5topper-1

ol e o on 49. This is usually automatically chosen based on
— chosen surface/axis/point, select “Concentric”

. Mate Type A
%: Parallel

: J_ Perpendicular
é\ Tangent /I
DL“ - 50, Now the model looks
i like this, click “Accept”

=
(=%
A a“r

35
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51. Then select the top surface of the bottle body
and the surface of the cork stopper, we want them to
be “coincident”, then select “Accept”

N

Face<1> @Botlle_bod| g == -
opper-1 AT\\J_EﬁH /—‘= i \/‘

~
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52. Select “Shaded” from “Display Style”, this style
removes the edges, and it is more realistic for
visualization

v

« 4 B BKI0A6101 Technical Documentation and 3D Modeling > Exercise 2

|R Y EENEE
B wE 2 EIER

ERSERE AT,

53. Save file as “SLDASM”

(o]
[ )
[ )

radi e

37
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54. Select “Make Drawing from Assembly” from “File”

File | Edit View Inset Tools Simulation Window

T = ’: Sheet Format/Size X
| -
# D New... Ctrl+N - -
sert =% owe (® Standard sheet size
/¥ Open.. Ctrl+0 Preview:
onen D HED r tor [~ only show standard formats IELIRY
¥ Open Recent i
L | A1 (150}
] A2 (150)
t| | E Open Drawing i IS; |
fi’l Close Cirl+W
= | | =
- | . — =
;_! E Make Drawing from Assembly a4 -iso.sidart ! Brouiori
ﬁ% Make Assembly from Assembly [] Display sheet fornat Width: 210.00mm
= Height: 297.00mm
ottle (O Custom sheet size
=] save Ctrl+S
bl e e Helo
g Save As..
ot B Save All
v

55. Select “A4 (ISO)” as template, then click “OK”

38
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==l

8] Drawing View1 @

4

eference Configuration ~
B pefaur ~

rientation
Standard views:

-
AEDIE
B

More views;

*Trimetric
*Dimetric

o

tirror v
nport options v

isplay State ~

o Display tate-t

isplay Style
T Eew
(®) High quality
(O Draft quality

(D) Use sheet scale
@ Use custom scale

)

56. Select “Isometric” and drag the bottle to
empty space

57. To scale the size, “Use custom scale”
and set the parameter to “1:2”, or any value
that the figure, notes, details are visible.

*Front

k

§

“lsometric

*Current

& LuT

Y2 ® University

*Right *Top
*Left *Bottom
*Dimetric *Trimetric

39
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FEOZCRECS
3

- ' 58. Click on the bottle, then select “Shaded”
el =

E 59. Right click the drawing, and click “Edit Sheet
e A Format”, then add related information

o _'_ o ¥ Select Ofher

%‘ 4 Selectiof Tools

Zoom/Pdn/Rotate

Recent Jommands

Sheet (Sheetl)
Lock Sheet Focus
Add Sheet..

(@ copy

¥ Delete B
Relations/Snaps Options..

INLESS OTHERWISE SPECIFIED: | FINISH]
ARE IN MILLIMETERS
S

DO NOT SCALE DRAWING REVISON

Bottle
rjf:v AT DWG NQ. A
Exercise 2 b
4 3 2 ]

40
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60. Click the bottle or <

L
A LUT

‘«#® University

: ﬁ} Ballooh vl‘ Surface Finish B Geometric Tolerance

S| nutooeicen Jr<iviummees) - st e » 61. Click “Auto Balloon”, this automatic
[:I:H Ma < e n e ~ )
2 Auto Balloon

e ” . identify different parts in this assembly and
arkup | B8l |nserts balloons to all components in the selecte .
views. Include an associated bill of materials (BOM) glve ba”oon for eaCh .

for the feature to work properly. Use the =
4 PropertyManager to customize the balloons.

this area, so this object
is selected

|
M

E e = *‘\ ' =
\

D

41
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o | o [ 2] . e
- pPBAd4 T BB ceerlTebi —  63. Click “Bill of Materials”, this

ZLCBE

) Hole Table |_> automatic identify different parts

i 3 ) By Bill of Materials

% Excel based Bill of Materials in this assembly and give
e balloon for each. Then click

i Bl Weld Table
@/‘v % Bend Table “Accept”
/l I % Punch Table

e .
St
i @\ General Tolerance Table
-
A

62. Click the bottle or <
this area, so this object
is selected
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Bottle Modeling

c
ITEM NO. PART NUMBER Material Qry.
5 Botlle_body Glass 1
Stapper Dak 1
- Bottle
A= :
i Glassf Cak Exercise 2
4 3 ) 1

ad

R LUT
«?® University

64. You can modify the content in the table,
here | add the materials of each part

Bottle. SLDDRW

SOLIDWORKS Drawing (*.drw:*.slddrw)

SOLIDWORKS Drawing
Adobe lllustrator Files

Adobe Photoshoo Files (*.psd) 0

\dobe Portable Document Format (*.pdf) 65 Save the flle as “*- pdf”
Letached Urawing (~.slddrw)

Drawing Templates (*.drwdot)

Dwg (*.dwg)

Dxf (*.dxf)

eDrawings (*.edrw)

JPEG (*jpg)

Portable Metwork Graphics (*.png)

Tif (*.tif)
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Bottle Modeling
nish | Geometre Tolerance @ center Marc

i R > 66. Next, you should make drawings for each part, in this stage,
PBERCEI you should be able to do it after exercise 1
67. The bottle is symmetric, to avoid repeat dimension, First
i - » click “Centerline”, then click sides of bottle marked as “|”, then
the centerline is drawn and marked as “|”

Note: After the sheet format edit, quiet the edit mode by click
“[ C¢l| 7 » then save as PDF format.

Glass

A
Bottle_body *

4 T3 2




Exercise 2 Tutorial: t}c i ity
Bottle Modeling

68. The finished drawing will be 1 PDF file with 3 drawings PDF inside.

4 3 2 1 4 4 3 2 1

F : F K ‘ / } ‘\\ F
| [ 7 \\\ \ = = =
i : = \|
= N | \\ A 4 I \‘
E { \ £ E E 2 & S — —— !
- \\ )l
N /s
B N | A
D { D D 7 i \ D D D
o e——
| |
c C C c c i o

M NO. X Material QY.

Bottle Botfle_body = B Oak stopper

Glass/ Oak Exercise 2 Glass Exercise 2 0 Exercise 2

SOLIOWORKS Ecucaibns Product. Fox nstructionsi Uk Only: 2 1
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Bottle Modeling

Summary:

New features used in this exercise 2:
- Part (Sketch)

- Part (Revolved boss/bass)

- Part (Appearance)

- Part (Offset entities)

- Part (Display style)

- Assembly (Mate)

- Technical drawing (Assembly) =il
- Technical drawing (Bill of material) S O ==
- Technical drawing (Balloon) - e




