09/22
Drawing a fidget toy step by step

TA: Che-Wei Hsu

Feel free to raise your hand if you have any question



Step 1: Drawing the frame of the fidget toy
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Step 2: Sketching the details
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Make sure using dash line (construction line)
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Construction line allows us to confirm dimensions

without sabotaging the sketch



Step 2: Sketching the details
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Step 3: Extrusion
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Step 4: Creating a new sketch in different dimension
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Step 5: Draw the cross-section of the axis
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Step 5: Draw the cross-section of the axis
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Step 6: Move the part and create a new sketch
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Since we draw the cross-section on the edge, we need to move the whole body back
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Step 7: Let’s draw the switch!

1saved) @
iment Settings
Inits: mm, g
art Design
ed Views
origin
Bodies

] Bodyl
] Body3
] Body2
Sketches
i sketch
I Sketch2

! sketch3

SURFACE MESH

S

MODIFY

2

SHEET METAL

CONST

PLASTIC

MAN,

1 LER

RAINTS *

CONFIGURE™

12.00
=

\

J

3

)

e E
CONSTRAIN Tsﬁ

B AU UTSTE

[I€ AutoConstrain from datum

I HorizontalVertical

OxTangent
— gua

/7 Parallel

~ Perpendicular
& Fix/UnFix

/\ MidPoint

(© concentric
" Collinear

[}] Symmetry
‘ﬁ\ Curvature
"y Polygon

CONFIC

!

Do it yourself to draw it based on the dimensions

O Click Here

2.00,

SURFACE MESH SHEET METAL PLASTIC MANAGE UTILITIES

I (ko soue wBEE @ =&

PJEB %

MODIFY * CONFIGURE ¥ CONSTRUCT INSPECT ¥ INSERT ¥ ASSEMBLE *
®

ttings

59
= EXTRUDE

n i

’ Type L]
Profiles [} 2 selected
Start b Pprofile Plar

L
Direction

3 .
efkenfirvpll -] To Object

2 —
Distance H Distance

hi To Object 1] 7o object

1,
h2 Extrudes to a body, face, or plane that you select. Al

0.00 mm

N & @Yo O-E B

Operation & New Body

0

2 Profiles | Min Distance



Step 7: Let’s draw the switch!
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Step 8: Let’s draw the spring!
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Step 8: Let’s draw the spring!
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Step 8: Let’s draw the spring!
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Step 9: Export
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What you’ll see when opening Cura
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What you’ll see when opening Cura

- *
——
=% Normal - 0.15mm B 5% & off & on
. . . o . PREVIEW MONITOR Lizs, [signin
Layer Height Infill Density Support Adhension
y Ultimaker Blue PLA Ultimaker Blue PLA = Normal - 0.15mm a 30% O on Iil on .
. . AA 0.4 AAD.4 o= i on =
Print settings X .
Print settings X
Proﬂleg Profiles
& | © ]
@ Q @ (?J Balanced Visual Engineering Draft
-_ Resolution Normal - 0.15mm ~
EalanCEd Viﬂual Engineering Draft ! Recommended settings (for Normal) were altered. O
- ° Recommended print settings ow Customn
— Resolution (Layer Helght) Normal - 0.15mm v
» Strength m
Infill Density 0 ° 100
Recommended pl’lﬂt settmgs Show Custom Infill Pattern Grid v
Shell Thickness || 0.8 mm : 1.0 mm
2® Strength = A - )
Infill Density 0 O 100 .=
Infill Pattern Grid
shell Thickness li:) os M : 1.0 M
S support




—

~ 0.3mm (300pm) 0.2mm (200um)

Layer Height

* Surface finish
* Ultimate tensile strength , _ —
« Time consumption B

Z Hooks

S
o

w W
o un
——
e
1
——

= NN
i © U
-

FAILURE LOAD [kg]

lm—mj NO.6 mm lZfJo—m] NO.6 mm
ol 0.3 mm K 10.6 mm

5 I Figure 4. Transformation of an individual thread cross-section with layer thickness increase: idealized layer

[y
o

thread shape overlaid on SEM images

0.6 O 8:15 02 03 0. Kuznetsov, V. et al. (2018): Strength of PLA Components Fabricated
LAYER HEIGHT [mm] with Fused Deposition Technology Using a Desktop 3D Printer as
a Function of Geometrical Parameters of the Process

https://ww.simplemachining.com/blog/what-project-managers-need-to-know-about-3d-printer-resolution

https://pmc.ncbi.nim.nih.gov/articles/PMC9867140/



3D Printing
Infill & Infill Pattern Infill Explained
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Fig. 4. Average stress-strain curves (n = 5) for PLA with lines (solid

line), gyroid (dashed line) and triangles (dash-dotted line) infill patterns at
0.10 < p; < 1.00.
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Overhangs Overhangs

Support

 Overhangs
* Bridges
 Normal vs Tree Support

https://facfox.com/docs/kb/3d-printing-supports-the-ultimate-guide
https://makerworld.com/zh/models/2350066-fast-support-threshold-overhang-test#profileld-2570080



Prepare for printing
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.. What if selecti_ng the wrong side?
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DONE
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