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IT in Education Subject-related Series:
Using 3D Printers and IT Tools to Enhance Learning and
Teaching of Physics
(SESSION 1)
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S=—8 Rtz (3 /)
T 48E B EZARRI3IDFT ENFL T (10 mins)

T AEEEFE AR YRR BB ZUEF P RI3DI] Bl EHRIEE R
= ( Flan : Aedm - 3D ETRY A HR 2R )
(20 mins)

T A RE3DI EIM A EHS AT EEIRIBIF(20 mins)

a. Tr4A3DYEtR FEIR
b. NABHIEIDYHESE

2 L1F : MATinkerCADEUF RS ETFIRFEAYIERIAHREARY3D
Y

ad. 7148 TinkerCAD (10 mins)
b. PI’OJeCt 1: SEMNEREHZESimple DC motor coil (40 mins)
C. Project 2: FBIZZZ €] FBI teaching kits (30 mins)

an{ol e FA3DT ENHE T EN3D 14 ( B33 1 FBRepetier-Host ) (25 mins)
a. /NEET R AE A EZE (10+10 mins)
4245 (10 mins)
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s _EHIERIE RGN F AR
Schedule of Physics experiments

1. 3T -— BN ENEEIURTurning effect of a force

2. "RREI" 3 ‘anti-siege’ machine - —ENENEEWNRTurning
effect of a force

3. &2 Balance bottle holder — EEFHAZE Free body diagram

4. f5fA - EOFLZ P

5. 6F1EAH|- EM

6. FlemingZ= FARIAH F 48! (FBI) - EM

7. BinER DC motor — EM

8. #RZR - J5EMirror stand — Optics

9. B3 EWAH - BEIRWind turbine — Energy

10. BE (MIKFLLEE ) - 5|7 Stationary satellite (Geostationary
satellite) — Gravitation
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A. TTHEZRRI3DF] EF il
Introduction of using basic 3D-Printing
technology (15 mins)

1. MIEEE3DITENHERVIRIEIRIE -
R ALIEZXYZ-axis type 3D$T ENH%
— A%Delta type 3DF] E 14

M E3DF] E RV B TR B
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Operating principal of the two major types of

3D printer
1. Cartesian IrE)r(i\:‘zt-:\:(is type) 3D- 2. Delta type 3D-
HAMES (ﬁiﬁéﬁ% =& ) (E@gﬁian;;mff%)
3D
CARTESIAN DELTA
[ ]
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LEBMRR (B FMALIRE ) 3DITEIH
XYZ axis (Carte5|an) type 3D-printer

Z max

* FHRM3DFIENHLI =4 | —
MEZ g - X - YFIZew ¢ |l Te
- AR EE — BB TN
ST -

Z minfa

* BHRM3DITENHBEER
BIEEZH B FRIFTE]
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2. —AAI3DF]E#% Delta type 3D-printer
« YN{aE5T3D Delta¥] El)

(http://www.robotmaker.eu/ROBOTmaker/3d-printing/3d-delta-printing-designs)

Carriage A
[, 2y a2z)
Carriage B position
7 (b2x by, b2z Carriage A position
{aZx,a2yaZz)
Pivat A = Carriage C position
{alx,alyalz) {2 c2y ciz|
L Piviot A position
y {alx,aly,alz)
(=]
Z _ » Tool position
Toal position {te, ty, tz)
[tx,ty 2] 5 b
trL“ @ StrUt ﬂ
|~
Strutd = | X
X
¥
into page
{ pag }I Strutc Strut pitch (sp)
o] FEAEETEERRENE Professional Development Training 8
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http://www.robotmaker.eu/ROBOTmaker/3d-printing/3d-delta-printing-designs

B BMUEARE TR A E R GRES
Introductlon of Pros & Cons of Cartesian
Printer

* B&h:
— B RIREM AR 2T/ LE

— R% %Qﬂ]):'l@\ﬁl:(shcmg software)EeETElZ =22l F 8B F&
W SA 2R EMEENIE -

— B (F AEEPI TV L4 (gantry-mounted extruders) ©
— bR ® R EE /B (Dual extrusion )

— BEFESTSNEELHREIFRR

- BRRMEZNATEEIROA -

i §>§k+ﬁ¥+§§§%$ﬁ
@ e-Learning Developm ory
§; The Un'versity of Hong Kong




BEAAREE TR EIERVE R A AR

Introduction of Pros & Cons of Cartesian Printer
(Cont’)

* MRES:
— ZEHEBIERAEIE -
— ENMERDZEHETTE ERE - WEIM T HRE
B IESIX-YRR U EZE“Z-banding” -
- PiBRETEEEES & A A ARIEZ(inertias) ©
— S0l ENNEE (acceleration)

— WRFHAEZENTRADDFLIEX-YER ( EE281E
2 (elliptical circles) M E {58 %2 (fun artifacts) ) ©

ml}
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—ABZI3DF]EHERY 1B RE A GREa
Introduction of Pros & Cons of
— Delta type 3D-printer

- FESNINEENRE -

—mmBE R HESERARE

- RBEBNEERI O -

— WU/ RBES R RR B RS 2 E AR/
— HEZRM -~ SCHATIEIBEEXRAS

— —BHERT - EEANE -

— FERVEMFRD
IR

https://www.reddit.com/r/3Dprinting/comments/2rpx98/advice delta vs cartesian/?st={9z

us4c8&sh=32632b70
http://www.dayinpai.com/topic/post/f8504
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https://www.reddit.com/r/3Dprinting/comments/2rpx98/advice_delta_vs_cartesian/?st=j9zus4c8&sh=32632b70
http://www.dayinpai.com/topic/post/f8504

—ABTI3DF] TR 1B RE A GREa
Introduction of Pros & Cons of
Delta type 3D-printer

* MRES:
— HENHFBEERE - BEREZEFImmE - FE2ES
HIIEERBZR AN NR EHE
— SIENR - SIEN4)ESEEVRTEYERRI BB BN EIR ~ 1TEdAk
MU ELERER - AHE -
— B RAVR £ (calibration) B
— WAEFBowden styleiB LR ERSSEENHE ( H
EEOpER - EABRALE ) -
—EEMOFZEN (RBEHIIHESFEYE ) -
S 2R a8 AaRE S AR
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Enrichment

5lF1 : %% Example 1: Flywheel content
« ERHEIE: & M ERAEREETEREE M FEmovement

of inertiafy=2£& -

|=Zm,r?
. axa’r-axa —E e AR R R R
¢ REM2-3EEAAREKREEMNE =7 MR
« BEAEE : B - [B]fE

SE e ] LITEiClass [N
https://www.thingiverse.com/thing:44031
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https://www.thingiverse.com/thing:44031

BlF2 . FERYBEMREE

Example 2: seIf—baIanced wine
bottle holder

« ®RETERR  5IABLHEE
X =2m;X; 2m;
Y= Zmiyi /zmi
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Additional Examples of Moment of Inertia

t cenlral | Solid cytnder about central

—— aAxs . / | pxis
‘o ) l‘ll
W S "\ |

Annular cying

=Hoop about
' T MR’ ceniral axs
| =172 M(R,* + Rill

dameler | about afry ax

hin rod
l L /ab’c::axis;

\\/ through canter | = 2/5 MR?

I=1/4 MR? + 1112 ML _perpendiasar to length| ©
' s
 S%ab about
‘perpendcular
aws thvough
L cenler
Hoop about
cenlral axe 2
I = MR?
| = 2/3 MR? I = 1/12 M(a*+b?)
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C. I Ie /B2 YR A 2R B ) 2 Z 1

How to source/capture objects/parts for learning and

[1. NE%3D library

|

e e.g. 3D Warehouse, 3D object library

[zﬁ#if%@

|

o QR[5

Zin|

13Dt BB e TR AR fE 3 DI

3R

ST

gillEte

3DV

I
—

e e.g. TinkerCAD (a freeware)
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1. Download from 3D library
YA 1E 4 &R M Ei3D object
AREIZARERARER

48 & &R Available web-resource platforms:

1. 3D Warehouse
https://3dwarehouse.sketchup.com/
2. 3D Printing object libraries

https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-
download/

MmelFactory
AMyMiniFactory CATEGORIES  DE ENGES  HOWITWORKS 3D FILTERS

q
' l * keeerTour

%‘1 EEARRTHBRRENE Professional Development Training 18
e-Li Develo| aborator


https://3dwarehouse.sketchup.com/
https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-download/

SDERENEREIR

https://www.thi

Thingiverse

ngiverse.com/

B =R ERE M IR H

Thlngiverse DASHBOARD EXPLORE EDUCATION CREATE Q, Enter a search term SIGN IN / JOIN

SEARCH RESULTS Relevan v

620 results matching physics

physics

SEARCH

FILTER BY
@ mings
O Makes
QO users

QO coltections
O croups
O apes

FOR EDUCATION

REFINE YOUR SEARCH

License Type

Customizable

Blackboard Physics (Mec... M3y 22,2016 (@) Prysics Gyroscope Feb 27, 2016
IronOxide " by izoc11

i

by Iron!

Physu:s Spectrometre Jan 15, 2016

by UTCinnovation

Crash Cart for PhysicCs Ex... Feb-20,2011 o Electric Flux Demonstrati.. Am’ZI 2017
by ADHDesigns mattwoodix

" 4

IS SEAEBTEURRENE

e-Learning Development Laboratory
& The University of Hong Kong
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https://www.thingiverse.com/

3DEBENERER
3D Warehouse

https://3dwarehouse.sketchup. com/’PhI—en

C @& 2 | https//3dwarehouse.sketchup.com

= 3D Warehouse Upload Model =

[ | Deliver work you're incredibly proud of.
e See what's new in SketchUp Pro 2018...

fos| TEARSTEERRERE Professional Development Training
e-Learning Development Laboratory
O > The University of Hong Kong
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https://3dwarehouse.sketchup.com/?hl=en

3DEBREREIR
Google Poly

https://poly.google.com/
=,823D Model, AR flVREE &

toe| EEAREFSIRREME Professional Development Training 21
I-L‘ e-Learnin ing Development Laboratory
Gyalr  The University of H n



https://poly.google.com/

H3D MHFrIH L EIR
. BEEN,

— https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/

Site 3D Engineering Architecture/ Animation Gaming Graphic
Printing Visualization Design

3D Digital Doubles v

x
x

3D Scanstore
3D Warehouse
3DContentCentral

3Delicious

3DExport

3DModelFree

3DShook

3dsky

Archive 3D

Autodesk Online Gallery

Bitgem
blankRepository

Blendswap
CADNav

CGTrader

X X A X X X LA LKS XL XK X S x
AN N N e S N N S T Y N N S N NN

Clara.io

LA X X A X X A X X A X \ X X S x
T X X A X X X S X X X X X X S X X X
X X A SN A X A X X X X X A X X KK
X AL NN AX X QA X QLS XXX

Cults

R
R

Archive/
Documentation

R

M X X X X X X X X X X X X X X X X

o ERABEETEBRRRENE Professional Development Training
I@l 3 e-Learning Development Laboratory
s S The University of Hong Kong
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https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#3d-digital-doubles
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#3d-scanstore
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#3d-warehouse
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#3dcontentcentral
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#3delicious
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#3dexport
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#3dmodelfree
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#3dshook
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#3dsky
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#archive-3d
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#autodesk-online-gallery
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#bitgem
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#blankrepository
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#blendswap
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#cadnav
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#cgtrader
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#clara-io
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#cults

Site 3D Printing  Engineering Architecture/  Animation Gaming Graphic Design Archive/

Visualization Documentation

Design Connected X X v X X v X
Dimensiva X X X v X v X
Evermotion X X v v X v X
FlyingArchitecture X X X v X v X
Free3D X X v v v v X
GB3D Type Fossils X X X X X v
gCreate v X X X X X X
GrabCAD v v X X X X X
Human Alloy X X v X X v X
Instructables v X X X X X X
Kenney X X X X v X X
MorphoSource 4 X X X X X v
MyMiniFactory v X X X X X

NASA 3D v X X X X X v
Resources

OpenGameArt X X X X v X X
Orchard v v X X X X X

IS ssARS7SURRENE Professional Development Training 23

I_@l e-Learning Development Laboratory
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https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#design-connected
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#dimensiva
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#evermotion
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#flyingarchitecture
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#free3d
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#gb3d-type-fossils
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#gcreate
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#grabcad
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#human-alloy
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#instructables
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#kenney
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#morphosource
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#myminifactory
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#nasa-3d-resources
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#opengameart
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#orchard

Site

Pinshape
PixelLab

Renderpeople
ShareCG
Sketchfab

Smithsonian
X3D

STLFinder
Syncronia

Thingiverse

TinkerCAD
Things

Trace Parts
TurboSquid

Unity Asset
Store

Viz-People
Yobi3D
YouMagine

3D Printing

L N XX L N N X X X L

x

Engineering

X X X X X X

>xX X X X

x

*

Architecture/
Visualization

X

X X X X X X X X

R

Animation

L SN N X K x

N X K L

>x x

Gaming

N X X L X N X X X X

< ox

Graphic Design  Archive/

O X AL A%

x X X K «

<

<

Documentation

X X X X X X

X X X X

>x x

x

S| EEALETHERRENE
I@l e-Learning Development Laboratory
o 1€ The University of Hong Kong
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https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#pinshape
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#pixellab
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#renderpeople
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#sharecg
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#sketchfab
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#smithsonian-x3d
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#stlfinder
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#syncronia
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#thingiverse
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#tinkercad-things
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#trace-parts
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#turbosquid
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#unity-asset-store
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#viz-people
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#yobi3d
https://all3dp.com/1/free-3d-models-download-best-sites-3d-archive-3d/#youmagine

2 HI3DM RIS 2R Al
Suggested File Types of 3D objects

e Download / Scan ]

e Design

v e Print ]

« STL file (suggested)
« SKP file (normally us “.gcode” file

type

i %+§§§g$mz Professional Development Training 25
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BIFHENERIA

i

z'J_'!/ 'f% /

; »i.‘«f

B2 ( BRERERE )

Photogrammetry (by Image processing)

Input Output >

3D3TED

3D Printing

DR S (EBMEAENE) 5 \ Fi oS

3D Scanner (by object depth measurement)

] iﬁ‘&tﬂﬂE%m%%EEﬁZ 26
Il. e-Learnin ing Development Laboratory
:“ The University of H on



msoRlE ( BABEREIE )
Photogrammetry (by image processing)

» E =8 Photogrammetry Software e.g.

Qlone, SCANN3D, Trnio

£l — A AL

(Qlone + SCANN3DRVIRIERSFESE _E17143)

&Y
r

%)

SR Lt cven lghtm

.
.

.

)

.

-

-
=
—
,
—
=
—]

\‘
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DIFHIE (BEHRRE A=)

3D Scanner (by object depth measurement)

RIMERRE (IR ERIYIFERIEEEE ) Detect the

depth of the object (distance from the scanner to the object)

?

SCENECT

W éﬁtﬁi%m%%ﬁaﬁz Professional Development Training 28
e-Learning Developm
:“ The Universit: ofHon Kon



BRI 3DIR R

Image-based 3D Scanner

e 360/ REEEE S Turn table rotate 360 degree
s 3@ B8/ A1 318 Capture by photo camera

"|-| EExm R sERRESS Professional Development Training 79
e-Learning Developm
3 ,») The Universit: ofHon Kon



w2 dl& A 3DIEEE 2 Al
Difference between

Photogrammetry and 3D scanner

®* https://youtu.be/20jvnEtgRIU

P »l ) 452,716

‘~|--| ﬁﬁkﬂﬁﬁmg‘%‘%ﬁﬁz Professional Development Training
e-Learning Developm
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https://youtu.be/20jvnEtgRIU

D.7 T #A401o] 3E A Tinker CADE$Z 3D ¥ 2 ?
Introduction of how to design 3D objects
using TinkerCAD

 TinkerCAD
— BFA#uL: https://www.tinkercad.com/
— B R/ https://www.youtube.com/user/Tinkercad

L £ Lialboiiri L ) E‘
@ : - X De®H A1 * ;
c 3 - SR ' '
"’ ¢
o e i
2 § 0L
_wme =
- M g
L 0
w» e
N
31
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https://www.tinkercad.com/
https://www.youtube.com/user/Tinkercad

C | & =2 | https://www.tinkercad.com

[E:ﬂ TINKERCAD FOR... hRE ElE COMMUNITY g2 iz Ste p 1 : O p e n Ti n ke rCA D
Website

Tinkercad S-S AR E=— - BEEITinkerCAD#Ag 1L
Wit [ 3D 2R 3D SUEIEF e
B2t -

(C A

URL:
https://www.tinkercad.com

¢

2% 28 g Suggested Browser:
Google Chrome

Lo EEARETERRRARE Professional Development Training 32
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https://www.tinkercad.com

w *[E] Step 2: Create an account
F_ & ElZTinkerCADRHE

2.1 REB A% sl (Sign Up)
2.2 MIETHAFMENER - BEE
N TIRPEZEY . NER -

BEIRE
EFHE REEEL
XXX XXX @abc.com v E— TR ENESTER Autodesk 2
%ﬁmﬁﬁ A PR ECRATER Eoo
’ s
E= /M |
TE
[T]1]

o TS 1R
e :
£ —)p - =EEsiaNE —p A2 00 OB
o BT B {HST
o EOEE 3 MRS

—B v 1 v 2007

FEFE Tinkercad BRFHELTFO Autodesk 37,8287 - [ sEe] Autodesk AIEFERHEH
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Step3 Dashboard
s EAFHE

1| N
E| TINKERCAD FOR... EBlE  COMMUNITY g5 iz
A

BelaT R

FERVA i
Peter Chung
Bt
Circuits 3
FINISHED_MOTOR_COIL FINISHED_MOTOR_BASE Copy of Simple dc motor...
Dt 10 /NEFAT 10 #]NFAT 10 7 ]NFAT
g FhA FA A
——
tilmrwmz
@
Bs Tinkercad
#ad - @tinkercad Copy of physics electric ... Copy of Simple Electric ...
It's the last day at #CASTEAM2017. { Nl %,_; Jsta‘w

If you are a @tinkercad teacher
come visit us on Level 3 in the

Simple dc motor coil
10 < MFAT
FAA

o] FEAEETEERRENE Professional Development Training

e-Learning Development Laboratory
& The University of Hong Kong
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Al E A B N ERY3 DG 1E RS B8 ol &)
Import the downloaded 3D Object for simple
adjustment

Step 1: Download file from https://www.thingiverse.com/

(or any other); Step 2:(& A Import;
Step 3: Choose a file; Step 4: & Almport

1
1
1
1
i @
1
1
|
Choose a file :
: e
Locoooooooooooo oo oo ooo oo o OO C O D O o o o -1
| Cancel ‘ -
Lo EEARETERRRARE Professional Development Training 35
|| e-Learning Development Laboratory
:fy\) The University of Hong Kong




Step 4: Create a design
. Eﬁ%rfnln

53”‘5

PomeT ity

——
&
ircuits
FINISHED_MOTOR_COIL
iz 2 o

e é‘&kﬂﬁi¥mﬁi§ﬁaﬁz
qtIl. . e-Learning D

Professional Development Training
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Step 5. Rename the design
Fh . EFfanBEET B

T
[3
ClA

earning Development Laboratory

o] FEAEETEERRENE Professional Development Training
B e-
o e University of Hong Kong
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REEIRIR

——/ SBE¥EHl Mouse Control

RUKI4E /)N, BB &

ZOOM in and out — roll the roller

MOVE THE WORKPLANE up and down and side to!
side — hold down the roller and move the mouse.

SELECT A SHAPE OR A FUNCTION
such as Group — left click.

ORBIT THE WORKPLANE to
rotate the screen to view your
design from different angles —
hold down right side of the
mouse and move the mouse.

MOVE A SHAPE or to resize a
shape — hold down left side of
the mouse and drag it.

= HU/Z &N iyt LN B =)

e-Learning Development Laboratory
> The University of Hong Kong
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REEIRIR

~ETE /gaaihisEil Keyboard shortcuts

+ C Copy: ctrl/crmd + C
ctrl Press ctrl/cmd + C to copy selected object/objects s
+ V Paste: ctri/cmd + V e
ctrl Press ctrl/cmd + V to paste object/objects —
+ 2 Undo: ctrl/fcmd + Z O
ctrl Press ctrl/cmd + Z to undo —
Redo: ctrl/cmd + shift + Z ctrl
at |t o |+ Z Press ctrl/crnd + shift +Z to redo —_—
+ G Group: ctrl/cmd + G i
ctrl Press ctrlfcmd + G to group objects -
Ungroup: ctri/fcmd + shift+ G alt
ctrl + o + G Press ctrl/cmd + shift + G to ungroup objects
+ D Duplicate in place: ctrl/cmd + D {—\_
| ctrl Press ctrl/cmd + D to duplicate selection in the same place
+ L Lock: ctri/cmd + L ﬂ.
_ ctrl Press ctrl/cmd + L to lock selection
+ A Select all: ctri/emd + A LAty
[ ctrl Press ctrli/fcmd + A to select all objects
4
Delete: backspace —_—
<= Press backspace to delete object
4
Workplane: W —
Press W to place workplane
O
Ruler: R E—
Press R to place ruler
4
Fit view to selection: F
Press F to fit the view on selected object
4

A
Y| »
A
iy
A
ta vV

+ :’.'Z'__"._{

+ :'.'.i'_"'.

+ '.':'_"'q(

+ "::"q‘

+lue | F :_'Z“_"%
+ aw * :.';.':

Move on workplane: all arrows
Nudge selection on workplane, x&y-axis

Move up & down: ctrl/cmd + up&down arrows
Nudge selection up & down, z-axis

Move x10 on workplane: shift + all arrows
Nudge selection 10 x snap on workplane, x&y-axis

Move x10 up & down: ctrl/cmd + shift + up&down arrows
Nudge selection 10 x snap up & down, z-axis

Moving straight on workplane: shift + move
Hold shift while moving to constrain movement to main direction

Duplicate: alt + move
Hold alt while starting to move to duplicate selection

45°-step rotation: shift + rotate
Hold shift while rotating to constrain rotation to 45 degree steps

1D scale (scaling from center of the object): alt + side scale
Hold alt while scaling to scale proportionally on one direction

2D scale (scaling from bottormn center of the object): alt + c.scale
Hold alt while scaling to scale proportionally on all directions

3D scale (scaling from opposite corner): shift + corner scale
Hold shift while scaling to scale proportionally on all directions

3D scale (scaling from bottomn center of the object): shift + alt
Hold shift + alt while scaling to scale proportionally on all directions

3D scale (scaling from center of the object): shift + alt + top scale
Hold shift + alt while scaling to scale proportionally on all directions

Pan view: shift + right mouse button
Hold shift + right mouse button to view panoramic

Multi selection: shift + left mouse button
Hold shift + left mouse button to select multiple objects

ERARETEERRERE

e-Learning Development Laboratory
The University of Hong Kong

Professional Development Training
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I5H] : B2 —EBENBEREHIRE

Project 1: Create a simple DC motor coll

[y FErsRisIammu= Professional Development Training 40
3'_@' 3 .T_;‘Lelajrr_\ing _I:ev?:pme'?t Laboratory



Step 6: Drag suitable objects from the right bar to the
working space

BT AL MEEUEESNYEE LFER -

[T]

3 i=] Physics Project Q 1

il 2
B

EA [Ed

Y e
Objects Q O

(Basic Desigr

T {EZEE
Working Space

Ef:ETR

o ERABEETEBRRRENE Professional Development Training 41
I_@l ; e-Learning Development Laboratory
:_Lf;‘; The Universi



Step 7.1: Resize / Scale (by dragging dots)
£t(1)Z : MAHOTNERIR BEAX/)N/ECHI

Shift +
drag dots to keep ratio

) TEiERISESARNE Professional Development Training 42
|| e-Learning Development Laboratory
:: The University of Hong Kon




Step 7.2: Resize / Scale (by Precise)

Vaxaw

£T(2)F . ZBRWMABENEE REBENX
/N ECH

Note: Units Setting
TR BEE

“i'-| EExm R sERRESS Professional Development Training 43
L
3 £ 'T'h:ﬂnivegsityangng Kong



Step 3: Settlng of the grid
£\ EIKTE

8liww FAM "4 FEH,ﬂmn J
8.2 WEENIMEZR (2K mm) (ZEKME)

IS E

== \|s

B B . =\ mm)
TBE AR .

HE mfE

200.00 200.00
SREE TS

TG THEMER 1 0mm

“|-| EExm R sERRESS Professional Development Training a4
e-Learning Developm
3 ? The Universit: ofHon Kon



Step 9: Shape (Properti
£/ . EHERTE

9.1 BAEEZEH-Click on the rectangle
9.2 Set Radius (1) on

the 5% & [E i setting panel (as right) g -
£3% R~ : Reference dimensions: Q 4
*¥{&Radius of rounded corners= 3 ;
A EESteps = 6; P
EfELength = 31.12 ; M —0
= EWidth= 20 ;and B .0
%@Height: 20 ; G o 20
efE @) 20

“i'-| EExm R sERRESS Professional Development Training 45
e-Learning lopm
3 £ TheUniversityofHon Kon



< RAEIER

skills Tips > Camera controls (View)

117 E

INBERE AR T L

MR P

=]

e-Learning Development Laboratory
& The University of Hong Kong
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Top view

£

s TEARSIEBRRRENE Professional Development Training 47

e-Learning Development Laboratory
& The University of Hong Kong



Step 10: Set a colour
BT BBEERE

10.1 EIZ—REsEFE S5 @4 Create a rectangular as
the second object

10.2 32 & R ~fSet Dimension: 25mm x 5mm x 3mm

10.3 HEEB R E B =BSet colour to yellow (or any)

. s a9

B i

TAE Bs]

(52 stABS7EERRERE Professional Development Training 43
|| e-Learning Development Laboratory
:J}\) The University of Hong Kon




Step 11: Move (Position) vertically
E=T—% BEYPYHFELMIE

11.1 Select the Arrow ZE1ZE5lE
11.2 Upward/ Downward [a)_£/ N &)
11.3 Select to move (left click) EZEZE) ( L

FE)




Step 12: Alignment D

=T _: BDEIIEE - Shapes(2)

12.1 EZIR A EE NG
12.3 1% "%¥2"

"||| EExm R sERRESS Professional Development Training 50
e-Learning Developm
:“ ‘ The Universit: ofHon Kon



Step 13: Diameter Settlng
BT=F  RKEERTEK

13.1 Create a Cylindergl 2 —fE B4 A2

13.2 Set Diameter as 3.5 mmzEE K A3 S5=K

: , , o
/"‘"\' _
- -- » » pevel
| @ v ElE

ﬁ éﬁkﬁﬁ%ﬂﬁ%zﬁaﬁz Professional Development Training
e-Learning Developm
3 %> The Universit ofHon Kon



Step 14: Rotation

Y
—
Ul

=

fie#ERotation on x-plane / y-plane / z-plane

JL

a7

EEAEETEERRERE
| e-Learning Development Laboratory
Ssabr  The University of Hong Kon

Professional Development Training
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4 24 Practice

% EIMove / ieEERotation / FAEE K/

Resize / #7125 Alignment

#

A4

“i'.| EExm R sERRESS Professional Development Training
e-Learning Developm
3 The Universit: ofHon Kon
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Step 15: Solid / Hole
s1Th : B M

H

B il

s TEARSIEBRRRENE Professional Development Training 54

Il. e-Learning Development Laboratory
ESS The University of Hong Kong



Step 16: Grouping (Merge)
ol VA 7 it 5
16.1 EEZEFZHM AR

ks
Select the objects

needed to be grouped
16.2%=1= " AHREFA
Click Group

L |

oy TEAmRISERRRRE Professional Development Training 55
|| e-Learning Development Laboratory
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Step 17: Copy & Paste
BT td ERAMME

17.1 Select — 17.2 Copy (Ctrl+C) — 17.3 Paste
(Ctrl+V)

*F) _?E%IB‘QEL‘XEEMEEHRE.TE’JEE%D S B AR =

Professional Development Training 56




KRAETR 7
Skills Tips

T8 a BRI

 EIFE2E Y1 Select 2 objects > B FEEHR
relative distance

oy TEAmRISERRRRE Professional Development Training
| e-Learning Development Laboratory
:: The University of Hong Kon




WEEIRR
Skills Tips

MIAXZE Input Text

Tinkercad

iz

EBAEE

Circuit Assemblies

3
FEEMELS

HEELELS

e
FHRE
TRV

—_V

At

=

Eih

Tinkercad
MF

=

==
cos| TREARETEURRERE
25 -
e-Learning Development Laboratory
* The University of Hong Kong

Professional Development Training
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REEIR R
Skills Tips

- B

i . =
! | =

, T T
| | \ FhE
"""" e

Beve
PRER
s TEARSIEBRRRENE Professional Development Training

e-Learning Development Laboratory
> The University of Hong Kong

=

MIAXZ Input Text (Cont’ d)

/7,
v/.,’/"';/"l'
7
il
l Force
Multilanguage «
O 10
0
0
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Step 18: Export
£1/\F : B

18.1 #m Expor"r—-_f-

F& 3dprint

IFmI

Include @ FEETHEIFTRME.

18.2 Choose st file type

w
‘ stl ‘

2dFormats

[Kr
fitl

183 REREEME = |

I'E Physics Project stl 30 #F 172 KB

|-|f e-Learning Developm
3 % The Universit ofHon Kon
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Step 19: Share
BT1T  n=E

HH SRS X

Leaving Tinkercad X

snapshot of your design Your design is on its way to Thingiverse

You will be leaving Tinkercad to an external site when you

Continue to Thingiverse

Cancel and return to Tinkercad

0 @ click "Continue".

MyMiniFactory
Collaborate X
Share over IM or email
IM"E %ﬁﬁﬁ%ﬁﬁlﬂ:ﬁ#
Create with others :'..'5|"EI""_' g (in you g e
may yiew andmake chapdes to your design https://www.tinkercad.com/things/gkpXYIlgzh3c,

O BT BRI, :
B e AR A 336 165 EEIMER |

o] FEAEETEERRENE Professional Develc,.. R ,,

e-Learning Development Laboratory
L= The University of Hong Kang




a2 Tinkercad 25T EamSTL file

A

=W N e

"PEH 1 INBE NEL STL 18 T RYfile

REREH
(BiX 2 BRARTEZE Zip File/ 7-zip
BIXIRAYZip file £ eltraining@eee.hku.hk

FE A0 B (iClass username_EngFullName)
(e.g. 3dprint0101_Chan Tai Man)

==
=

= F0IZEE: (iClass username EngFullName)

e.g. 3dpr|nt0101 Chan Tai Man)

d.
(e
b. MYINER 4 TE 2=

ﬁ%% %ﬁkﬂﬁ%m%‘%%a%ﬁz Professional Development Training
e-Learning D opm
. ;’5 The University of Hong Kon
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RARTER T4

IRy

Mame " Date modified Type Size
Boat (Original) 1/8/2018 6:45 PM File folder
Boat 1 Open 16 P File folder
Boat W Open in new window ¥ PM File folder
Bottle_ Pin to Quick access PM File folder
Wheel Browse in Adobe Bridge C55.1 24 .. Filefolder
Qj“ T-Zip > Add to archive...
% Boat CRC SHA > Compress and email...

; Bottle
@ Canoe
@ Stirling

D To prin

Move to Dropbox Add to "Boat (Original).7z"

Compress to "Boat (Oniginal).7z" and email

Scan with Windows Defender...
_ Add to "Boat (Original}.zip"
Google Drive >

[l S+

Compress to "Boat (Original).zip” and email

Give access to p

Restore previous versions

Include in library >
Pin to Start

Send to )
Cut

Copy

Create shortcut

Delete
Rename
Properties
o] FEAEETEERRENE Professional Development Training

e-Learning Development Laboratory
Gl The University of Hong Kong



iEIRRIREN
Break (15 mins)

You can still try to do the practice 1!




5,8 Revision

. Move 1% &

. Rotation @ #&

. Resize FHZE K/)\
. Alignment ¥
. Group ££48

. Hole 1,
Export P& -

NoubhwNR

L L

oy TEAmRISERRRRE Professional Development Training 65
Ilf e-Learning Development Laboratory
:f & The University of Hong Kon




I8

2

B — (A

Project 2:

Ed

=

N

&)

Design a teaching kit (FBI)

LS| ERARETEURRERE
ning Development Laboratory

| e-Learning p
Gealre  The University of Hong Kon

Professional Development Training



z INEEET Em A ESRIREN —
| ANE BDHEW&&% Bl LE
(RIEY) IRV ELZY

1. BIREBERED2-3A—

2. mFEEENWED 5% 13DFT ENHEAN &AM
Rk T BREYERIRV2 2, FERE

3. #AHiClass A TVEH (Open-end) J&EFE R R
MRYET P BRI A

Hitn#lB:
MIRZ2EAREMELIE - (RO IRAORI B RZET3D FTEINAEEE) - DUEEZRIREHEH

I@I ERrER I ARRNNE Professional Development Training 67
e-Learning Developm
;’5 The Universit: ofHon Kon



31+

o THFEA AL

o JKKED
 Electric motor

* Brushless motor

S| ERARETEIRRERE
I@ e-Learning Development Laboratory
: ;g,@ The University of Hong Kong
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o ff

INHEI R - FRRRE D =2 IRED
B AEx=IRA (3ERiClass LMS)

/N - SR ) 5

a o AL [ 18 3D T BT 85 sk £ T HL e e B AR} A 55 il
A RRE . URIR Al A A s BT (A B S

R KR

1. AP 3 IR i A i
2. 36 JH 81

3. AT BRI B

4. 4 E BT HIA B 205 E IR

P

S| EEALETHERRENE
ﬁ e-Learning Development Laboratory
? {g@ The University of Hong Kon




Repetier-Host

BV FRE ¢ g 3D BT A F Software usage: To cut
the 3D object into slides

1TEN#2FF Procedure for printing
Step 1: 4 L FEiDownload Repetier-Host on web

(available in the PC of the training venue)
— https://www.repetier.com/download-now/

£
Printer Settings  Easy Mode
Object Placement ] Sicer | Pint Preview | Manual Control || SD Card |
55 s rRg7EugREnE Professional Development Training 70
earning | ent tory

L@l e-L
B

Development Lal
25 ;’5 The University of Hong Kong



Step 2: FJ E[J#%ES

Printer Settings

Printer: defautt - 'ﬁ
Connection = Printer | Extruder | Printer Shape | Scripts | Advanced |

Firmware Type: Autodetect <

Travel Feed Rate: IdEDD [mm./min]

Z-Puis Feed Rate: 100 [mm./min]

Manual Extrusion Speed: Iz Iz[;. [mm/s]

Manual Retraction Speed: IS-D [mm./s]

Default Extruder Temperaturs: 200 T

Default Heated Bed Temperature: |55 T

¥ Check Extruder & Bed Temperature

- Remove temperature requests from Log

Check every 3 seconds.

Park Posttion: X o T o Z min: ID [mm]

¥ Send ETAto prirter display
¥ Disable Extruder after Job/Kil
¥ Disable Mators after Job./Kill

B [%]

Add to comp. Printing Time

" Goto Park Position after Job/Kil
[¥ Disable Heated Bed after Job/Kil
¥ Prirter has SO0 card

E Printer Settings

Printer Settings

defautt -

Bk

Printer:
Connection | Prirter | Extruder ~ Printer Shape | Scripts | Advanced |

Classic Printer -

I{I' Home - I{I' Home Z:
% Min ID |1 0o

Printer Type:

Home X:

—

Bed Left:

X Max

Y i !D Y Max !'lDD ID
Print Area Width: |1 00 mm
Prirt Area Depth: fe mm

|1DD mm

€ min and max values define the possible range of extruder coordinates. These coordinates
can be negative and outside the print bed. Bed left front define the coordinates where the
printbed itself starts. By changing the min/max values you can ewen move the origin in the
center of the print bed, f supported by fimware.

Prirt Area Height:

¥ Max

Invert Direction in Cortrols for [T X-Asis [ v-Auis [T zadis I ApXand Y T ____________ -
| OK | | Apply | | Cancel OK | | Apphy | | Cancel
EEABREFEURRANE Professional Development Training

e-Learning Development Laboratory
* The University of Hong Kong




Step 3: LEAIScaling
& LB Check Scaling

Obiect Placement | Slicer | Prirt Preview I Marual Control | 5D Card I
Scale Object m
x ID'G'WZM D’I Seale to Maximum
: ID.S47243 E
z [oerza DI "I Resel

OO DRC A A

Object Group 1 I
! @ boat 1 - D oom

B &

Printer Settings  Easy Mode

Object Placement | Slicer | Prirt Preview | Manual Contral | S0 Card |
Scale Object X |
X |0.647248 ]

Y: |0.647248 a
X

Z: |0.647248 — " | Reset

COEDOTIC AN
Object Group 1
@ boat 1 - 3 m

Scale to Maximum

fos| TEARSTEERRERE Professional Development Training 72

e-Learning Development Laboratory
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Step 4: /] R 1 Slicer
Click “Slice with CuraEngine” undertab “Slicer”
3

Printer Settings  Easy Mode

Object Placement  Slicer | Print Preview l Manual Control ] S0 Card l
D Slice with CuraEngine
Slicer: CuraEngine - ﬁ Manager |
~
| @ Conrfiguration ‘
Print Settings-
Print Configuration: Default -
Adhesion Type: Mone 2
Guality: 0.2 mm h
Support Type: Maonie h
Speed:
Slow Fast

Print Speed: 50 mm.'s

Outer Perimeter Speed: 45 mm.z

Irfill Speed: 80 mm.'z
Infill Density 20
¥ Enable Cooling
Filament Settings:
Extruder 1: Default M
CuraEngine is separate, external program developed by Dawid Braam. For more informations vist
https:/fwerw ultmaker.com

o] FEAEETEERRENE Professional Development Training 73

e-Learning Development Laboratory
The University of Hong Kong



Step 5: & Export G-code file
Click “Save to File”

Object Placement I Slicer | Print Preview | Manual Control I SD Card |

Printer‘f:ettiﬂgs Easy Mode

| [> Print | [# Edit G-Code |
| 5 Saveto File || % Save for SD Print |
Colors: * Extruder " Speed
Printing St
Estimated Printing Time: 44m:16s
Layer Count: a7
Total Lines: 90612
Filament needed: 3424 mm
Filament Extr.1: 3424 mm

o R

Printer Settings  Easy Mode

Object Placement | Slicer | Print Preview | Manual Cortrol | 5D Card |

[> Print [#] Edit G-Code
% Saveto File [ Save for 5D Print

Colors: & Extruder " Speed
~ Printing Statistics

Estimated Printing Time: 44m:16s

Layer Count: 97

Total Lines: 90612

Filament neaded: 3424 mm

Filament Extr.1: 3424 mm

o] FEAEETEERRENE Professional Development Training 74
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Step 6: @ EF] EIARETEEE
Check the print statistics

« WMBIHIFTHERE o e

Hiseo o @ 2

Load

Fﬁ$u$j—l|_lsl- D"t Log Filament Travel Web Printer Settings Easy Mode E $St
isconnec og Filament Travel Webcam rinter Settings  Easy Mode Emergency Stop
E I \ 30 View lTemperature Curve l Object Placement l Slicer | Print Preview l Server] Manual Cortrol l
E 4 VIN ) D Print [ @ EdtcCode |
¢ ZIN 9” N /| | | (4 SavetoFile || & saveforspprint |
» tRIFXAFHISDT

®

| % Save to Server |

Colors: & Extruder " Speed
Printing Statistics
Estimated Printing Time: 3h:35m:39s
Layer Count: 95873
Total Lines: 469794
Filament needed: 6081 mm
Filament Extr.1: 6081 mm
Visualization

™ Show Travel Moves
% Show complete Code
" Show Single Layer

" Show Layer Range

=
=

Connected: MyPrinter over Repetier-Server  Extruder 1: 20,0°C/Off Extruder 2: 20,0°C/0ff Bed: 20,0°C/0ff  Idle

Step 7: f#1F store in SD Card

o ERABEETEBRRRENE Professional Development Training 75

|_@| e-Learning Development Laboratory
EIP7E  The University of Hong Kong



SEFEE Infill Layer

50% 70%

Fill Density

IS ssARS7SURRENE Professional Development Training 76

|_@| e-Learning Development Laboratory
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==l I =

Inf

Strength Infill %
[MPa]) 10 30 50 70
25
Layer 28
Height 30
[mm] 31
31

Cost Infill %
[cents] 10 30 50 70
0.1 9N 13 17
Layer 0.15 gO8 14 18
Height 0.2 10 14 18
[mm] 0.25 10 14 18
0.3 10 14 18

80
29
33
35
37
36

80

SAIE
uence of infill %, layer height and infill

pattern

90
33
38

42

100
39

=

.’—‘.li.‘.tv

100

Speed

[mins]

Layer
Height

[mm]

Quality

Layer
Height

[mm]

BERNTE

Infill %

10 30 50 70 80 90 100
0121 35 47 61 68 74 80

41 46 50 54

31 35 38 41
25 28 31 33
21 24 26 28
Infill %

10 30 50 70 8 90 100
01 veryhigh
0.15 high low
0.2 medium
0.25 low
0.3

BesT 0 «——— [ woRsT

Infill increases - cost/quality/printing time/strength increases

cos| TREARETEURRERE
e-Learning Development Laboratory
‘ The University of Hong Kong
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E. d0fa]z2 B 3D+ El#¥%How to set the 3D
Printer

- FTENBEEE & Printer Setting

— B3] ENHE Bl iR IR S specifications
provided with the package of printer

 YEZLITEJ#Pre-heat the printer




FTEI7RER
Demonstration of printing
+ Step 1: EHTENE E#: ER#Stick

a sticky tape on the
print table

 Step 2: & Alnsert the SD
Card o

 Step 3: EiZESelect “Print from
SD Card” from the menu

SD Card

ﬁ: %ﬁtﬂﬁ%m%zﬁaﬁz Professional Development Training 79
e-Learning Developm
3 % The University of Hong Kon



FTEN3DI A — LR R B iR
Some tips and common pitfalls for printing 3D

objects

* ?‘E&nﬁiﬁ
Tﬂmﬂ:EHorlzontal expansion
— EFZEInfill Density (£ Ereference: 20%, 85 K {Kcannot be too low)
- EEEFEWaII thickness
— ?}*Speed
- JREEX: ERBERIMRE Temperature encountered in the experiment;

iﬁiﬁthe environment (RBES; HY/?HAMME’J“LE cannot be high;
depending on the types of materials)

- [WIRREIRE
o XI5 AEREMMNR EAERIE (X 2 Y 2 2)Adjust which axis (X,Y or Z) lay

on the floor
> X E# Blsupporting materials

- YOIFEfE A ABS MG EliE & HRYIRIRHow to create a suitable
environment when using ABS materials

e éﬁkE‘E%m%%%ﬁﬁi
@ e-Learnin ing Development Laboratory
;\) The University of H on




HEFR AL PR

Troubleshooting for successful printing

1. R£440ut of Filament

2. BEXSEREIRANOozzle Too Close to Print
Bed

3. B ZEBlocked Nozzle

4. FTENgEEEA 7 FRPrint Head Misses the Bed

5

6

7/

. B E G HB1E LEFT EllExtrusion Stopped Mid-
Print

. FTENRRERIFT EDRPrint Doesn't Stick to Print
Bed

. <15 FSupports Fell Apart




> #5811} Supporting Materials @ns=

angle < 45° = 45° angle > 45°
support filament needed

The 45 degree rule (45 E%8l)

E&RREE o #R r MU EEREBRENERLASE - B0 5
RAED - BEWALME0IEER - £ LHAVED - BZA—ERTAE
EEPEET  DIRFENUERLED -

ﬁ’ EExm R sERRESS Professional Development Training 32



7B PR
EliZ—EIE  MAZ—EREBEIARE mam

Create a span instead of a steep overhang if possible
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PO ;8 E 44 Dissolvable Filament
WMIRREBEVEE AR - 1ROJ£E:

Ultimaker PVA Explained - Water-soluble support material:
https://www.youtube.com/watch?v=0ENgGkPP94w

Off the Buildplate Half Dissolved

EPEE B BRBE
Black Hole / Worm Hole
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https://www.youtube.com/watch?v=0ENgGkPP94w

st

F. 5—&f #2345 Summary

o AN[E$EAYAY3DF] E ¥ Different types of 3D printer
— Delta type 3D-printer

— 5= ® Cartesian (xyz-axis type) 3D-printer
o A[E4EAYAYF] ENM R Different types of printing

materials
— ABS, PLA...
o« BRI T A : Tools we've learnt:
. 2 5T3D¥I 2 Design 3D object: TinkerCAD

i ifiﬁkﬁ‘ﬁ%m%%%ﬁﬁi
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IClass B #1E3&E 240
SAFA

e Step 1: FRY Chrome

« Step 2: (EFHEKREAIRF
(RPERNERHFRIDKE ; NERME - BFLERER LR
— URL: http://portal.iclass.hk/index.php

O iClass TEH58

Google ] Office365

G if'ﬁkgE?m%ﬁEﬁﬁi
(22 e lopm
'9 ;\) The Un versn ofHon Kcm
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http://portal.iclass.hk/index.php

iClass 7 8jE2 24515
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3dprint Step 3:
BERESE

l L ¥ BErn i .
SO Click the course name to access
2017718 Hpritsdmin - EOH30PrinemgC01a0111 11"'
(o] P Bl BT M E R, 3D i8R T R R
- ATEBRED 5 L T LR i E i g A it 8.8 A L
L EDECPrinting | 201801 111
Fan - 3 fF 5 — W WM T —(FiR Y Googhe Formia 815 4 #1% Step 4:
n . '|'|r|lw:|;'1d HekH .;:&: . }’Eﬁﬁﬁﬁﬁi E

Al : . . ;
i Click the respective topic to access related
SIS WPTIT0  HEE :
course materials

[+
T
1.1 FrSIE A 30T

SEERAXERE RS ZLIR TREER

1.2 i 5001 0 1 T P B BB S 3D TN S P B
1.3 54T N3DHT P ol 9 S S I T B, HRE e
1.4 BeER 1. R TinkerCAD®CH 21 F1% Bty ¢ HIM G300 Course documents including PPT slides and
15 3% M fr assignment can be downloaded from “Topic
L - B Folder’.
g Google Formif il 1 14 Tinkercad 3317 M ERY
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