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Package Structure & Mechanism Design with SolidWorks 2012

Chapter 2
Design of a bottle and a cap

1. Start off with a new Part Document in SolidWorks.

3 a 30 representation of a single design component
Part

a 3D arrangement of parts and/or ather assemblies

Aszembly

a 2D engineering drawing, typically of a part or assembly

Diravving

K, I [ Cancel ] [ Help

2-1



Package Structure & Mechanism Design with SolidWorks 2012

2. Next, choose which plane to sketch on. For this container, choose the top plane.

3. Choose the Circle tool and draw a circle beginning at the origin.
Make sure you’re making a center creation circle.

Parameters
@ Center creation

0 Perimeter creation

&% 0.0
v [o.mo

PO -
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Design of a bottle and a cap

You can then adjust the Radius of the circle to 1.125in.

n Under Defined

Add Relations

M\ | 33.18782555 :

Click the Check button.

4. Click321" on the Extruded Boss/ Base button. You want to Extrude the thickness of
the bottom of the bottle to 0.0125in.

[ Extrudel

@ onme |2
-

[ |Draft oubward

[] Direction 2
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5. Next click View then Toolbars and check the Surface button. And look for Offset

from the Surface toolbars. Click on the first circle drawn and drag upwards to
1.25in.

I Surface-Dffset3

6. You just created a Lofted Surface. From here, you want to draw the next circle.
Click on the Circle t/ool. Starting on the Origin, create a circle with a 2in radius.

Circle

[CFaor construction

Parameters

@ Center creation

0 Petimeter creation
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Design of a bottle and a cap

7. You can now create a Loft between two surfaces. Click on the Lofted Boss/Base
button.

Merge tangent Faces
[ close loft

show presview
Merge result

Centerline Paramekers

[] Thin Feature

You should end up with something like this. If not, you might have to play around with
where you click on the two surfaces.
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8. Next create another Lofted Surface by clicking on the Offset Surface button. This
surface should be lofted up 6.75in.

I Dffset Surface

9. Draw a circle on the new surface, starting at the Origin, with a radius of 0.5in.
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If the Lofted Surface is distracting, you can click the Hide option in the Feature Manager

Design Tree.

Feature {Surface-Offset4)
Edit Feature

12 Suppress
Rollback
Comrmenk

Parent/Child. ..

x Delete..,

Add to Mew Folder
Appearance
[%f Properties. ..

Body

Appearance 4
@ Properties. ..
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10. Create a Loft between the new surface circle and the base.

Merge tangent Faces
[ close loft

Show preview
Merge result

Zenterline Parameters

11. Draw a circle on the surface, starting at the Origin, with a radius of 0.5in. Next,
Extrude the circle up 0.1875in.

[ EXtrude

& o 2

Merge result

CY/—
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12. Draw a circle on the top surface, starting at the Origin, with a radius of 0.5625in.
Extrude this circle up 0.125in.

13. Draw a circle in the top surface, starting from the Origin, with a radius of 0.5in.
Create an Offset Surface 0.25in away from the top surface.

I Dffset Surface

Ll i £

Offset parameters

Draw a circle on this new surface, starting from the Origin, with a radius of .4875in.
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14. Use the Lofted Boss/Base tool to connect these two circles.

Merge kangent Faces

[ <lose laft
B B R e e

Be sure to click on different places on each circle to create the indent between the two
circles.

15. Draw a circle, starting at the Origin, with a 0.5in radius on the top surface.
Extrude this circle up 0.51n.
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16. The body of the bottle is now complete! The final step to finish it off is to make the
bottle hollow. Click on the Shell tool.

I~i[shell1

[ shell outward

[ shaw preview

Change the Shell thickness to 0.05in. After shell, you should check if there is any
lofted surface inside the bottle, if yes, you should remove it by click “Hide” as the
lofted surface is used ONLY for construct the bottle.
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The bottle is now complete!

Now we will add Screw Threads on the bottle and Bottle Cap.

17. Create the circle that dictates how wide the Helix will be. Inset a Reference Plane on
the top surface of the bottle.

olidWo de esip Acade g () Bo
% File Edt View Tools  Window Help
”DBE BossBase 4 %E'|.|E'Tﬁ
Cuk 4
ﬁ Features L 5?’ m
Features |7 Sk . ded Extruded Rewvolved Rewal
PatternMirror b iBase Cut Eioss Base Cu
| @BEE s | ¥ @ Qe o
Face 4
veNe{ lu=maae
I Reference Geometry  * g
™, fixis...
Sheet Metal " i
Annokations weldments » b Coordinate System...
s # Foint...
i+ B, Malds
; m] Mate Reference. ..
P
= Part.. Cuskamize Menu
Mirrar Part...

B Sketch

22 an cketch
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18. Now select the top surface of the bottle neck and set the distance to 0.5 in.

B

< plane3

E] Through LinesPoints
Patallel Plane at Point

B[ :

Reverse direction

E] Mormal ko Curve
on Surface
L™

[EE [zl

19. Insert a New Sketch on the plane we just created and draw a circle with a diameter or
1.0 in.
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20. Exit that sketch and click on the Helix tool under the Curves menu.

§¥ SolidWorks Student Design Kit - Academic Use Only - [Bottle *]
% File Edit Yiew Insert Tools Window Help

[DPWE® 2R 9 ¢ Res lH 2w 2|2k (aSBRREBLED
H ] % @ s = (
Features || Sketch 7 Surfaces 7 Extruded  Extruded  Revolved  Revohred Swwept Lofted Fillet Chamfer kib Shell Dwraft Hale tizard
Boss/Baze Cut Boss/Baze Cut Boss/Baze  Bosz/Base
| BEEFIEeP® 4 v Y AAARTSHE- OITDT Mo R T f
WpFeliSs - @@ LUsaIY i .
i

m Project Curve

Split Line

rv| Zomposite Curve

?} Curve Through XYZ Points

@ Curve Through Reference Points

=] e and spiral

21. Set the parameters the same as below and click OK. We now have the path that the
screw will follow.

Helix/Spirall

“jﬁj‘j

Defined By:

[ Jreverse direction

Rervalutions:

(o =
Skart angle:

0.0000deg =!

]

() Clockwise

%) Counterclockwise
I y

[C]Taper Helix -

[ foommies -

[ | Taper outward

L]

Crlmmk Fhm biimm ;A mmk Fem v e s k-
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22. Create a New Sketch on the Right Plane.

% Planed
Helix/Spirall
Sketch1o

T,

23. Look at the Right Side and zoom in to the bottom edge of the neck where the helix
begins and create a sketch coincident with the bottom edge and with the dimensions
as shown.

S SolidWorks Student Design Kit - Academic Use Only - [Sketch10 of Bottle *]

%F\IE Edit View Insert Tools Window Help

-8 x
[DPEHE® 2R (9 ¢ k(E8fHE % 2 sk |eZEREROLEDN
HID@ ¢e\me-9‘am:\s~*”
Features 7 Shetch 7| Surfaces T ||Exit Sketch Smart Line Rectangle Circle Centerpoint  Tangent 3 Point Arc Sketch Fillet  Centerline Spline Paint
Dirnension Arc Arc

| BAAFTIHeID & v ||¥ ARAARSH+E- FOODD I| |
el BE LU= ID

= [§ Btruded

Q Flanez
= {3 Lofta

# [§) Btruded

[ shellt

% Planes

& .B HelixSpirall
[ sketenio

o o

.

< [T

Select one of bwo edgesivertices and then a text lacation, -0.529%n  85653in  Oin Fuly Defined | Editing Sketchio &
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*]
7|
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24. Now exit that sketch and select the Swept Boss/Base tool.

=TT Ju- et e i e we
E| Swwapt Lofted Fillet Chamfer
Bosz/Baze  Boss/Base

PEN\DOIIO am

Swept Boss/Base
Swieeps a closed profile along an open or
closed path to create a solid feature,

25. Select the sketch we just made in step 22 for the profile and the helix for the path.

WeReli¥r,a B0 LU |ID

26. Click OK and the thread is complete.
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27. Create a New Part file and insert a sketch on the top plane. This will become the
threaded cap for the bottle.

28. Create a circle with the center at the origin and a diameter of 1.15 in.
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29. Extrude it 0.6 in. up.

¥ Solidworks Education Edition - Instructional Use Only - [Sketch1 of Part1 *]

30. Add a fillet to the top edge with a radius of 0.1 in.

B

+d Fillet
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31. Now use the Shell tool to hollow out the bottom of the cap. Make the wall thickness
0.02 in.

¥ solidworks Education Edition - Instructional Use Only - [Part1 *] =& x|

INETEY
J‘»

% File Edt View Insert Tools Animator FloWorks Window Help

U.Q»
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Festures 7 Skelch T | Edruded  Exruded  Revolved) Revelved  Swept Ucfied Fillst Charfer Rib Shel] Draft  HoleWizard | Linear Gircular. Mirrar Reference. T Curves T
Bas/Base cut Bass/Baze Cut Boss/Bsse  BossBaze Paiterry Pattern Geometry

9992 ¥ QQAAACHE-(HIIIO FNO

|JWpEetH- Q4 |EBEILU=Q I8||d @BEH

_«/Shell1

) X))
Parameters -

N —

I:JI

I~ shell outward

2 D &k

™ show preview

WMulti-thickness Settings &

o [oom :Il

|

£
‘I bl\ Model  Animation1

Select faces to remove

4/ 5tart| e USE MEMORY (F:) | 35 Tall Botte Manual - Hicro. . |[ ) solidworks Education.. F FMmNL PO s

i) Help make Office better!

Want ko learn about how you can improve the features you
use? Click here ta lzarn haw...

32. Insert a sketch on the bottom lip of the cap.
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33. Draw a circle with a diameter of 1.11 in. This is the guideline circle for the helix.

34. Exit the sketch and create a helix with a Height of 0.45, with 5 Revolutions, set the
start angle to 180 degrees and turning Clockwise.

|| S B 0T o owe O30 ‘e | U | o &R B R | Y

Height=
Qo |2

Reverse direction

Revolutions:

<CHE -

CIT-

() Counkerclockwise

-
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35. Create a new sketch on the Right Plane and zoom in to the bottom edge of the cap
where the helix begins and create a sketch coincident with the bottom edge and with
the dimensions as shown.

36. Exit the sketch and click on the Sweep tool. Again select the profile and the Helix for
the path. Click OK.

O

C. Sweep

o Womss
cg' Heli::-::,l"f-pirall
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37. We now have a finished threaded cap. Now we will assemble the threaded cap and
bottle together.

38. First, open a new Assembly File.

New SolidWorks Document
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39. Under Part/Assembly: to Insert, click Browse and find your bottle. Open it. You can
drop it anywhere on the screen. Notice if you roll your pointer over the origin, the
part’s origin snaps to it. This anchors the part.

¥ Solidworks Education Edition - Instructional Use Only - [Assem1 *]

Insert Components

Adds an existing part or sub-assembly ko
the assembly,
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41. Find your cap file, open it, and drop it somewhere on the screen.

Mate

Positions bwo components relative bo one
another,
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43. Click on the Mate tool and select the inner part of the bottle neck.

44. Next select the outer side of the cap. The mate automatically mates the parts with the
mate it thinks you want. If it does not make the parts Concentric, do so under
standard mates.

EER

Concentricl

r
r
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45. Click OK once. This sets the mate. Now rotate the parts so you can see the under side
of the cap and select the bottom lip. You may have to zoom in.

46. Select the small lip under the threads for the second surface. Make sure the Mate is
Coincident and click OK twice.
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47. The cap and bottle are finished.

Stretch your thinking:

Instead of using Offset surface, please use Reference Plane to draw the bottle by creating
a reference plane in the aforementioned Steps 5, 8 and 12.
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