*hkp

FENEB

STEAM Education Enriching Knowledge Series:
“3D Printing x Innovative Eyewear Development”
Design Thinking Workshop (New)

HKPC Academy
27 June 2023, 14:30-17:30

MAKE SMART WM
SMARTER

Copyright @ 2023 HKPC All rights reserved




Trends of 3D printing Technology &
Related Application in Product Development
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Single piece microwave guide reduces
weight and improves performance
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Volume advantage (}%i)

Complexity advantage %&ﬁﬁ *%)
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o/Xe1"ll Global 3D Printing Market
2020-2028 Segmentation and projection till 2028 (usD Billion)
47.5
19.6%
2020 2021 2022 2023 2024 2025 2026 2027 2028
. By Offering . By Technology . By Process
. By Application By Industry Vertical

V/G reyViews source: greyviews.com

#EGreyViewsTEE1E]20284E %41 F470.5{8 £ 5T (3,669.9(& 5 7T)
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“3D printing: Second edition” by Christopher Barnatt

MAKE SMART EN

[ |
SMARTER x =



T TR EE3DFTE] ¥ :'."hkp

EENES

® R BE | EBRUSHEERERRINGES - EAGEE ER B EER R RE - —EhREL
FET IR RS - ARBR AU RIDITEIRG R FEGHIRE -

AFREEEUL : IDFTEIA SRt E BUERT - FF A REAGENERFR bR E
BULRERAI3DYIRE - B4 - B EMiniffetH T (B baestovEcH: - IHEE T LG H ORI
- RERAEEFEEEARY A EERTELK -

MINI to increase customer

personalization us:ng 3D -Printing
......... . NN O .

e

(T ) Al X
Wiy, 7oA B :
[ | VAN are ke nowfokes And. 1,1 don' mesn e in e unbevaby oversed e of
5 M A R T E R B thetem I the current nd aggreveting poicel cimate



R TR S 3D TE 7 hkp

EENES

® PURTIE ¢ PREBEESIAT AR EERYFR - (T E L ETERRRL
ggiﬁ%°wﬂ@@%ﬁé@%ﬁ%—@ﬁﬁﬁ%ﬂu%ﬁ&EE%#WE

BREEREEY © 201H4C80E I TREIRIEBESTAE » WRIZHERTREERL
AR E T - EEERMEREA - ERHTRNEEM R » SEET
(ZDRISE) Eﬂ ERMNEE @%Vﬁ@ﬂ%¥%ﬁm9%&m§%“¢°

MAKE SMART WM
SMARTER

[ |
[ |



3DF] EN4 ik 48 Yhkpc’

EENES

A 57 5
7=l
FE IRF AR S

B A% (PLA)
ABSTE g

=N wfiic
E=N|ofiic

BEMR RN

hEBMR

MAKE SMART mEm
SMARTER x =

Copyright @ 2023 HKPC All rights reserved



3DFTENYHE : £/ "E'fhkpc@

ENB

B+ | R edishi316L FE HE AEHE 33

1 By 316 8 (9 (TR 25 » o | Too0n VIRBRS = ORI » Ao

| RIS AT PR S Rt R A A > T A
T | 316 FIRORFHESS - SUpURaR | i s P

5 TCE Ey15%E20% K58

BX5) > A B PR AR P

MERE i g 2 DURERMERE BT - S EhEfE
FEH [ REZEM T PRI 2 Al K

MAKE SMART mEm
SMARTER x =



3DFTENY : ZEES *hkpc’

EENES

I+ | PLA ABSHHS
VB TR B ERus R
R | b e MRS 7T T
N f; B B 0 A (E R
g | 0T AR B e - munars
AHE e B DR EnE s U aE T
FEFE | s E“% g
& < I S

MAKE SMART WM
SMARTER

[ |
[ |



MAKE SMART mEm
SMARTER x =

Copyright @ 2023 HKPC All rights reserved

*hkpc’

ENB

kR

AL A b

(5]

ey EREALY) - WEARIL T By
H O R IR ARG - B OK | sefVE(EY) - — R CERE
EARE A Mt e

MERE

=R BINELF  DURERIMEREYS | IV - DURERMERELS

FER | Nighor » sskeedinn B PEEA £}
.
7 # | ‘E"‘-‘“"
743 .;‘o})



3DFTEN¥)} : B Ml hkpc

ENB

B+ | ik} (4B
R | BAT—EHARRIPLAR LTI ARSI
E R R - {TETRT
et | 55 AR ARSI o 4 2
SR

FER | AEZE

MAKE SMART mEm
SMARTER x =




3DF] Bl g iEE hkpc'

EENES

© JERLIEEEL(FDM)

BB LS (DMLS)
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@ Industrial FDM 3D Printer

@ JEA -
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Single color (Ivory, White, Black, Dark gray, Red, Blue)
Ht (BT H, HEE, B, FXE, 4L, )
Materials: PC/ABS #p

Support Soluble Support Material X7 $27K25 M7 ## Y76t
Fine layer 5 &HFTENR .
B A AT R T 400 x 350 x 400mm
FEHERE: +/- 0.12mm/0.17mm/0.25mm

Rapid Prototype 2R RUBL
Small batch production /Nt B 4 E
Functional testing in R&D Stage FE A EE iuba ¥ P& ES 2 Thie M HIER
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« Materials: Resin Yt[E{EBIHS

+ EBCARTHIITRSE: 145 x 145 x 185mm

« FEHERE: +/- 0.003mm/0.003mm/0.003mm
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Ste(eolithogra phy (SI:A)
(Blottet Be R F i)

EnvisionTEC., Perfactory® SXGA+ Standard Zoom 3D Printer
« Materials: Photocurable Resin/ Wax / EnvisionTEC eShell 200

photocurable polymer (Biomaterial) ¢ El{t# rlettorm T e (X
Fine layer #54H5IEDZAR

Smooth Surface B RHE l/ |
EEEIj(E_]-}]I]IETJ': 90 X 90 X 160mm Liquid Resin Tank

BEE: +/- 0.025mm

Application FEFE: "’ Lighting —
«  Rapid Prototype REZEFREIHE \ &

«  Lost wax casting SKigligiE Mirror Lens

- Small batch production /MtEEE

- Jewelry ¥R E5 & B 48

Platform

Projector

t=0.3mm  t=0.4mm
t=0.2mm<, \_ %
t=0.1mm—"
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Stereolithography (SLA) o
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* FERASLATIT T et B E R KRR iE

TEERERNE  SiSHRE

MAKE SMART mEm
SMARTER x =



3DFTENELAN : MyoRA “hkpc’

ENB

Ffo)FE | FIABOCEE T RFEE - R AR R R

i FH 2 AR (B0 26~ 2 /8)

s ffen e~ FTEIEREREOR S

BIF

BEEEMEFDEIEAE(SLY) -

- MR ARM RO CIEST T Ern S A R - WA R
PERDCRE M AR EEIRHEE L - AR B BEAEHERR R A

- ERERANEENEE RS /KEIEE > TR el
(EEmn - B RERCIE ~ B

MAKE SMART mEm
SMARTER x =

Copyright @ 2023 HKPC All rights reserved



3DFTENFZAT * Ay AREY

Selective Laser Sintering (SLS)

(EEFE MR B e aE He i)

Sodick OPM250L Metal 3D Printer

Metal 3D Printing $&&3D 5IE]

Materials: Maraging steel F5ECESRS2)

(FHE 1L420SSA 5% #fi])
« Hybrid Metal 3D Printing

IR EREANT (BHNEE+SEVHIMI )
 Density up to 99.97%, HRC 50 (After heat Treatment)

BRI EA99.97% L L - iEET]ZEHRC50U £
- EAOMIR~: 250 x 250 x 250mm
- TETEE:0.01-0.02mm

Application FEFB:

Conformal Cooling Tooling inserts BEfZ S &5 8 T 4
Automotive part SEZEF

Aerospace part fiZ=Z &4

Metal prototype £E/RE

Small batch production /MtE& =

[99.9% Melting
Ratio)
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Selective Laser Sintering (_SLS)
(BRI PESR AT B 1 11T)
~ HKPC BEFE 2
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file:///D:/HKPC/DMLS/photo/サムスン/韓国講演資料/金型.AVI
file:///D:/HKPC/DMLS/photo/サムスン/韓国講演資料/金型.AVI
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Selective Laser Sintering (SLS)
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{é\g 1. Material 3. Printing 5. Sintering
2.Slice CAD model 4. Debinding

YOUKU
"PRINTING ADVANCED CERAMIC
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PolyJet 3D Printer
HEEE (B ESYEH (Polylet) )
2R (%% 360,000fEEH )
YR TE]
o AR - BEYFE  EHREEME
TRA RSB B FTEIRR
BOAREHIT R 3900mm x 490mm x 200mm
TR HEFE: +/- 0.02mm

® EA:

- BUBAE

- /MNEEAEZER - RAFE

- EHREESRMEE A - BREE
© R MBS Z ThRE MR
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Polylet Technology
O8RS YRR

Stratasys J750 Polylet 3D Printer
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Digital ABS material
Reasonable molding temperatures
<300 °C (570 °F) (OJ#E= S 2Z300E T2 RE)
Candidates: (OJERUE#REBEE - FTEARERBEM)
. PE, PP, PS, ABS, TPE
. PA, POM, PC-ABS
. Including glass-filled resins
Quantity: 5—100 pcs
(BERBEUEES- 1008 % - EERFERME)
Quick and cost effectively
(RIRAERE & E B R )
Create prototypes from final production material
(OJREBRFIREEMFYR —BHER)
Gather true-to-life performance data
(JRRENEEGHERN KRN)
Reduce / eliminate rework on final production molds

(R PEREAEER BN BN T REURERE)

i)

Quick Mold Application (f& FPolylet% fii it R ZFE B R E)

Core mold insert assembled fo the
mold base.

Metal Mold 56 Davs US$52,725
({44 L) y (HK$411,255)

PolyJet Mold

US$1,318

CEBUC &) 2 Days (HK$$10 280)

I B i L) '
) $51,407 (99%)
ys 0,

Savings (B4 54 Days (96%) (HK$400,974)



https://youtu.be/R_CAyZKw8dk
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@ Jet Fusion 3D Printer

© BRE (e FUERI3DITED)

- REEERSEHE

- HREEERALOME

-  B{EH3IDFTENLLE - AAER

- MHEEEM - HMEMEEHTE

« Material: PA 12 (JERE 12)

- EAOIIR~:380mm x 284mm x 380mm
. IBMEE: +/-0.2mm

38 hours
® EH : 460 1000 12600

- EBFImHA - EXEm
- REETHHG
- EHEE SRR EiES

38
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Jet Fusion 3D ¥ E[1EA H BEHLE fig

m—t

Material recoat Apply fusingagent  Apply detailing agent Energy

o 4444 g

e
'

- -
1 Fused

3D printing of gears

"

38 hours

460 1000 12600 *-—
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Jet Fusion 3D F7 E[JEA 5 BBl S 15 1

A 120 gram chain
link capable of
sustaining

120 =HIRTIAE

A Y4 1b chain link
capable
of sustaining

Ya BEERIRT]

ﬁi @ PRODUCTIVITY o cosT PRUDU(HVITV o CosT
26 Parts / Day $22.1 per part $2.05 per part

@ PRODUCTIVITY
588 Parts / Day

@ PRODUCTIVITY o CosT @ PRODUCTIVITY o 0!
26 Parts / Day $22.1 per part 440 Parts / Day $2. er part

s

MAKE SMART WM
SMARTER

[ |



, G . PRODUCTIVITY , . COST "W \ WEIGHT
288Sets / Tank @) HK$40 per unit 11g
11hrs / Shrs
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% TBAPE XXV project , 408 5 EL} 2018425 F 26 El A8bE4E I - I8 S HCIRAB TR 102018580 1 EY EWEAR

ERERER !

2ERPRE2008] | "BAPE XXV, 25 BFREREK

BAPE XXV CITIES CAMO
SUNGLASSES MENS BLACK
$465.00
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Digital model: 3D scan it o

Source : Makerbot

Source : Artec
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2S SOLIDWORKS

A Rhinc;ceros
F B SketchUp

360
1[N
bblender K|E
C|A|D
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CAD Software Options

* Tinkercad
Free, Web-based —
 Blender a |
Free K 1
& ©
* OpenScad s
Free, Programming based w4
[
* Solidworks, UG NX, Pro-E Z
Professional grade design software g9
A &
A ] ~ R v 9L = oo remiom | siani |

sEICEE

 dESw{E FVMESDIEISEAS - L RHY3DIEE! (B Ky.stp step 3dsEH EAAR) HIEEEIR
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Thank you

Hong Kong Productivity Council
HFEEENRER

HKPC Building, 78 Tat Chee Avenue, Kowloon, Hong Kong

BENEEZRISREENKE
Tel: +852 2788 5678 Whatsapp: +852 5283 4131
www.hkpc.org
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Design Thinking Process in Eyewear Design
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Created by Sherona Chan@ACE



RIZAzaT HRVAR AT B AE @ 12

Design Thinking Process in Eyewear Design

Created by Sherona Chan@ACE
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Design Thinking Process in Eyewear Design

1 Lenses 9 Hinges
8 End Pieces
10 Screws L
5 Bridge

2 Rims

3 Nose Pads
7 Temple Tips

4 Pad Arms

BRRE

Created by Sherona Chan@ACE
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Design Thinking Process in Eyewear Design
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= | Design Thinking Process in Eyewear Design
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Material Sourcing

Created by Sherona Chan@ACE
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x: | Design Thinking Process in Eyewear Design
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Demand

Single-piece
Production
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Personalisation

Created by Sherona Chan@ACE
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= a ) Process in Eyewear Design
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Specify Style

B8]

Single Design
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Created by Sherona Chan@ACE
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Design Thinking Process in Eyewear Design
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Specity Style

B

Single Design
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Single-piece

Mass Production Production

[E#EE]

=r
J= 00

RS

Created by Sherona Chan@ACE




|Illl EE%%%:E%D+-EJEKJE?[DT/LAQQE%QJEE
- — Design Thinking Process in Eyewear Design

5 ST
e

#;.l"’ e

f ¥

s 3
== Aa
l"‘-n. & .
H‘ 4

H
Ll
Lﬂk
']'.. . - ] L]
e

== 3
mn 7

Demand
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Assembly Line

Single-piece
Production
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Mass Production
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Design Thinking Process in Eyewear Design

it 7K 43

Assembly Line
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Mass Production
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Design Thinking Process in Eyewear Design

== <5
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Demand

Single-piece
Production
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Personalisation
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Material Sourcing

Created by Sherona Chan@ACE
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Design Thinking Process in Eyewear Design
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Material Sourcing Personalisation

EFE 3D#TEl
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Design Thinking Process in Eyewear Design
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Material Sourcing
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Multi Material Sourcing
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2 3 Size Customisation

NOSE PAD TEMPLE
WIDTH LENGTH

fi& £ 1ERT 2

Personalisation

— R i
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Design Thinking Process in Eyewear Design

1 Lenses @ Hinges
8 End Pieces
10 Screws =
| . S I , — 2 Rims
6 Temples " .
3 Nose Pads
7 Temple Tips
4 Pad Arms
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Created by Sherona Chan@ACE
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Design Thinking Process in Eyewear Design
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I515 %8 Situational Questions -

—{URBATMMNEPIRL M FEX !

A client from City A requested the followings:

1) wETESPFrAEEFERY 3D FTENRER

Design 3D printed eyewear that is comfortable to wear for all facial shapes

2) % 3D FIENIRERERETECH ( ARERA4E )

Design accessories (eyewear rope) for 3D printed eyewear
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Speaker:

Mr. Edmond Wong

Architect/ Product Designer

Master of Architecture (M.Arch), BS in The Chinese University of Hong Kong

Founder: ITUM - 3D Print-to-fit everyone spectacles

Awards:

- SaloneSatellite Silver Award (2017), Salome de Mobile, Milan, Italy
- Honorable Mention (2016), Innovative Youth Housing Design Competition, Hong Kong Institute of Architects

- 40 Under 40 Award (2015), Perspective Magazine
‘- ‘& - Hong Kong Young Design Talent Award (2015), Hong Kong Design Centre
5 \ | - Gold Award (2014), Design For Asia Award, Hong Kong Design Centre
A ‘Y - Campion (2012), Public Art Project - Tamar Government Headquarter, LCSD, HKSARG
] \ \ o - Campion (2009), Harmonized Neighbourhood, Sustainable Building Design Competition,

Development Council, HKSARG

MAKE SMART mEm
SMARTER r =

Copyright @ 2023 HKPC All rights reserved



website: www.1tum.co
Video: http://'www.edmondwongstudio.com/mono-eyewear.html

MAKE SMART mEm
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Copyright @ 2023 HKPC All rights reserved -
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STEM Room
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Copyright @ 2023 HKPC All rights reserved

www.the3teacher.com




ARCHITECTURE

Bamboo Urbanism

7128

Champion for “Harmonized
Neighborhood: Sustainable
Building Design Competition ”
2009
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Thesis Project
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> /0O-EE’s signature style: Chunky Knots
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> |dea sketch




> Dialogue between two designers



> How a rope is made?



> By 3 bundles of twisted fiber



> A rope unropes itself and becomes a pendant shape
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> Reductive Manufacturing



> Data from a 3D model



> SLS (Selective Laser Sintering) Printing



> Retrieving the products and recycling the raw materials



> Polishing



> Dyeing






3D Print

> Additive Manufacturing

Clean

Polish



Reductive Manufacturing

1 Step

Additive Manufacturing















Wearing Apple's Vision Pro for 30 minutes put a big red mark on the
forehead of WSJ's gadget reviewer

WSJ tech reviewer's forehead looks red after she wore an Apple Vision Pro WSJ/Joanna Stern/YouTube

> The Importance of Ergonomic



Frame width
138mm

Lens width

Lens height
49mm

Bridge 43mm
23mm

Temple
134mm

> The Importance of Ergonomic



> The Importance of Ergonomic



¢

FRAME WIDTH

S/ M/L

130MM 140MM 150MM

THE WIDTH OF THE FRAME IS MEASURED 50MM FROM THE FRONT,
THIS IS WHERE THE FRAME START TO TOUCH YOUR FACE.

S : FOR SMALL FACES, E.G. LADIES OR KIDS.
M : FOR AVERAGE FACES, E.G. CAUCASIANS.
L : FOR WIDER FACES, E.G. ASIANS.

> The Importance of Ergonomic

®
NOSE PAD POSITION

DEPTH

THE WIDTH, WHICH IS THE CLEAR DISTANCE BETWEEN THE NOSEPADS,
AND DEPTH OF OF THE NOSE PAD VARY TO FIT DIFFERENT TYPES OF
NOSE BRIDGES.

S: FOR SHALLOW NOSE BRIDGES
M : FOR AVERAGE OR SHALLOW BUT WIDE NOSE BRIDGES
L : FOR HIGH NOSE BRIDGES

¢

TEMPLE LENGTH

S/M/L

105MM 115MM 125MM

THE LENGTH OF TEMPLE IS MEASURED FROM THE FRONT
TO THE TURN OF THE EARPIECE WHERE IT RESTS ON THE EAR.

S : FOR SMALL OR FLAT FACES, E.G. KIDS.
M : FOR AVERAGE FACES, E.G. CAUCASIANS.
L: FORBIG OR ROUNDED FACES, E.G. ASIANS.
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A cult classic, the movie was a huge success among the audiences. So

much so that Cruise’s U.S. Navy character boosted real-life naval

recruitments by 500% after the movie’s release. And owing to this

iInsane success, almost 80 years after the incorporation of the company,

Ray-Ban saw a whopping 40% increase in its sales, while linking the

glasses with its military roots.

> The iImportance of Aesthetic



> The iImportance of Aesthetic
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> The iImportance of Aesthetic
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lNDIEGOGo Explore How it works Sign Up

iInDemand

MONO: An Eyewear 3D Printed to
Fit Your Face

Seamless - Ultra Light - Interchangeable - Get Your
Custom Fit MONO Now!

ITUM
Hong Kong. Hon ¢

$10,420 USD total funds raised
184% funded on May 26, 2015

P

HRAEEERNERFEEES

FEATURED

How To Order? $129 -
MONO Combo

1 Frame + 1 Pair of Reading Lens + 1 Pair of
Tinted Lens. Prescription Possible -30%
OFF Retail Price. -Case and Lens Cloth
Included. -Add shipping cost with
'Additional Gift" function. (HK Free
Shipping. $15 Asia/Europe, $20 Rest of the
World) -We will contact you after order is
placed for the choice of style/color/size...

2. Add Shipping Cost
1. Select Your Perk

ESTIMATED SEPTEMBER 2015

$3uso

Virtual High Five
Become an official MONO contributor and
get first-hand updates on MONO's coming

3. Fill in Shipping Info & Check Out journey.

> MONO is funded successfully by a crowdfunding campaign



MONO in the News

PRINTING 3"
INDUSTRY RINTR.com

www.3ders.org

3D printer and 3D printing news

Stampare in 3D

PROUDLY A MEMBER OF
NOMINATED FOR BACKERCLUE

[city]
design
awards

@Gadgetrion

"How genius is that?!" -Design Milk

"If MONO reaches its funding goal,
the new age of 3D printed glasses will finally kick in." -3D Printing Industry

"Affordable, custom-made eyewear available to everyone" -3D Print.com

"Unlike most other eyewear products, MONO glasses are specifically sized to fit
your head and face perfectly.” -PSKF

> The project has drawn international attention
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Natasha Loma pta
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) MONO: GLASSES 3D PRINTED TO FIT
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THE SUPER-CONDUCTIVE LEXUS
SLIDE HOVEREOARD

SUBSCRIBE

The 30 printed future is looking increasingly c<1rtoonish if

c funder tOr one-piece flexible nylon eyewear is making a prescient design  c.:i LATEST CRUNCHHREPORT
Called Mono, the designer specs look like they've been scribbled onto the

model's face with a Sharpie marker .

Hong Kong based drchitect Edmond Wong came up with the idea  piece

pair of specs that are printe one go after having troublE  finding unw-r@
7
glasses that fit He says he had existing experience using making ||r Ia I'HlH

architectural models so put the two together and came u for a range of

AMODERN EXTENSION &
RENOVATION OF A VICTORIAN
RESIDENCE

30 printed one-piece specs - nging an optician
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()
NOSE PAD POSITION

DEPTH

THE WIDTH, WHICH IS THE CLEAR DISTANCE BETWEEN THE NOSEPADS,

AND DEPTH OF OF THE NOSE PAD VARY TO FIT DIFFERENT TYPES OF
NOSE BRIDGES.

S : FOR SHALLOW NOSE BRIDGES
M : FOR AVERAGE OR SHALLOW BUT WIDE NOSE BRIDGES
L : FOR HIGH NOSE BRIDGES

L ]

NOSE PAD POSITION

T0MM 13MM 13MM
DEPTH 15MM T5MM TOMM

THE WIDTH, WHICH |5 THE CLEAR DISTANCE BETWEEN THE NOSEPADS,

AND DEPTH OF OF THE NOSE PAD VARY TO FIT DIFFERENT TYPES OF
NOSE BRIDGES.

S : FOR SHALLOW MNOSE BRIDGES
M : FOR AVERAGE OR SHALLCW BUT WIDE NOSE BRIDGES
L : FOR HIGH NOSE BRIDGES

®
NOSE PAD POSITION

DEPTH

THE WIDTH, WHICH 1S THE CLEAR DISTANCE BETWEEN THE NOSEPADS,

AND DEPTH OF OF THE NOSE PAD VARY TO FIT DIFFERENT TYPES OF
NOSE BRIDGES.

S : FOR SHALLOW NOSE BRIDGES
M : FOR AVERAGE OR SHALLOW BUT WIDE NOSE BRIDGES
L: FOR HIGH NOSE BRIDGES

[ ]

NOSE PAD POSITION

T3MA
DEPTH 15MM 15MM T0MM

THE WIDTH, WHICH IS THE CLEAR DISTANCE BETWEEN THE NOSEPADS,

AND DEPTH OF OF THE NOSE PAD VARY TO FIT DIFFERENT TYPES OF
NOSE BRIDGES

S : FOR SHALLOW NOSE BRIDGES
M : FOR AVERAGE OR SHALLOW BUT WIDE NOSE BRIDGES
L: FOR HIGH NOSE BRIDGES

()
NOSE PAD POSITION

DEPTH

THE WIDTH, WHICH IS THE CLEAR DISTANCE BETWEEN THE NOSEPADS,
AND DEPTH OF OF THE NOSE PAD VARY TO FIT DIFFERENT TYPES OF
NOSE BRIDGES.

S : FOR SHALLOW NOSE BRIDGES
M : FOR AVERAGE OR SHALLOW BUT WIDE NOSE BRIDGES
L: FOR HIGH NOSE BRIDGES
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