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ABSTRACT

All along, computer continuous changes the design process, from Computer Aided
Drafting and gradually evolved into computer-aided design, design computing. "Parametric
Design" is considered as the revolutionary concepts and methods. In the past, product design
is always “form follow function” or judges the design through experience. The emergence of
parametric design leads to a different way of thinking. Designers can evaluate the product by
the parameter model in the short time. With the progress and mature of digital manufacturing,

designers have more new possibilities in creation.

By using the parametric design tool as the main product creation, this research examine
how the parametric design has been used in the design process. Meanwhile, it will take
existing manufacturing processes into account in order to match the parameters models. This
research will compare above result with the traditional way in order to sort out the parametric
design advantages and disadvantages that may be encountered. At the same time, it will
explore the parameters of design thinking that creative ways and can serve as a reference for

subsequent learners.
Finally, the researchers hope that, through this study, more designers can quickly grasp

the parametric design tools and methods, and then focus on the creation of new types of

design concepts.

Keywords: Parametric Design + Generative Design ~ Digital Manufacturing ~ Grasshopper
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Components (formerly
MicroStation)
Grasshopper McNeel Rhino Yes Yes (visual) Yes Yes
Paneling Tools McNeel Rhino Yes No No Yes
RhinoScripts McNeel Rhino No Yes (language) No Yes
ParaCloud GEM  ParaCloud SketchUp, Rhino, Yes No No No
AutoCAD
ParaCloud ParaCloud SketchUp, Rhino, Yes No No No
Modeler AutoCAD (spreadsheet)
GenoForm Genometri SolidWorks, Rhino Yes No No No
(to be released (spreadsheet)
soon)
Project Vasari Autodesk  Revit Architecture Yes No No Yes
(Autodesk Labs)
DesignScript Autodesk  AutoCAD Yes Yes (language) Yes TBA
(announced at
AU 2010)

2,3 2HF G TR

1. 25 (Code) :

— kR AR S HVIRER RN 45 - REEH R 4RETRE T Sl
A B BT (HERGIRE L EA RSV E BT - suE e AR R A L - MHEAREES
%[IRhinoffJRhinoscriptfllMaxf/JMaxcript e
2. EP4REENGFES(GPL) ¢

GPLIE#EME_EA i A BRIV =S - LR GE S EEH S - BAHEP ER S
(Component)ZF'aTFﬁ%ﬁ‘éﬁ’ﬂiﬁﬁt{ﬁ%ﬂ@éﬁ?ﬁ%ﬁﬁkﬁéﬁ% ' T E RS (dataflow) i)
& - WABEGPLIEE M EECAE Sl — I =R > HHEHERAG A&7 Rhino_E#Y
GrasshopperZ; -


http://designplaygrounds.com/deviants/about-generative-design-platforms-by-mark-loomis/

3 %91 vb - Editscript = =] & |
BEF) &ME 2RV TRM REHH)

= ;‘;m‘;t,;wt‘jm’;; e Al |lle eec o \@@ ‘0000 #0 [ TN Hé 0[S B8 Cea ¢ +
{8 Dim srrThingst) B Q060 000 000 80 B6D  EQ MHG P e 3 >
e B -Gew <09 90 o
g g‘;lm,\ Case intCount
08 Case 0

08 strPrompt = “What is your most fevourite thing?"
10 Case 1

11 strPronpt =~ nost favourite thing?"
12 Cace 2

18| strPronpt = "Wh hird most favourite thing?”
16| strFronpt = “What is your * & (intSount+1) & “th nost favourite thina?®
'E ect
= Rhino. GetStrmgfstrF’rumpt]
it wr IsN ll[strAnsver! Ther
21 I\-nt(;ount infCount+1
23 \f intCount = O‘her\ E) t Sub
24 Call Rhino.Print(” & UBound(arrThings)+l & " fevourite things are:™)

25 For i = 0 To UBound [zrrTh nas!
26 Cal | Rhino.Print((i+1) & ". - & arrThings(i))

ELES 728 M8 NUM

2- 4 F2=(FH = /1 (B £ Rhinoscript) ~ Bl 4552 =(5E = (] £ Grasshopper)

FEERAVZRER - IRAGEE GRS T TERER © BEPESESHIEABEER
— % IEIEEAR BV T AT DU AR © FAEES 4 “Rhino (Y Paneling Tools” J/&—
18 DAZE A 22 1P 91 425178 Ry R RHRHS 28 1 A B RS R (E AT 12 2 3D BT 4 R e
HYZURE » BilGrasshopperfEl » “Paneling Tools #2 {§ /@& Rhinofy#f 7t £ (4 113 F & TZHY 5 M
P2 R LE B EH P s A P

2-5 SEEEABHEEE

H_E—E TR AT A S BT ETAS A s FEHVEE S - Mark Loomist 22 S $1 1
Generative ComponentsEZRhinof¥Mi#R G Grasshopper il (73 #ELiE: » AT RIEWE
A AR LR 2y o DUS iEHEGARESR » Generative Components{E 3G 3t
SR - TARAHRASIER S 1T Grasshopper Hll/2 i 7 #ERhino T » WHQ AR AIHIIRE] - A
bit7e i LA Grasshopper Sy E R Vawn T T.A. Jﬁ‘iﬁ’fﬁ@RhinoZIKEf?iiﬁ%ﬂililéﬁé FEE
REFEHETE » /i EEEEGCHE F EFeF % ELR G $1 ¥ Grasshopper{E]
OPISE

v ST T R e e ——
e e

fin Ed View Depley Sokscn b womed (Il e £ Somnn
Pussa | 14 - z s

a QQ@ GGD @@ oo 960@ '
0980 000 O A0 OO &

e -E-e-8

15

& Flzlslelslslsle)

[E2- 5GrasshopperEilGenerative Components/-[i]


http://designplaygrounds.com/deviants/about-generative-design-platforms-by-mark-loomis/

2-6 SEEERETES

2-6-1 B ESRETHRA]

MEE 2B AR - SRS  EERA R 2 BREE EREEt L BB
SYERHE AR % > RIS R E S TSPl AfEL = EIRER 2B RS
B -

Swiss Re Tower

i LR R A TR (Swiss Re Tower ) [ HE S AHINorman Fostergiat » 122004
e L RIEMIRTEINE B2 e B ae s T R i R ET - AR bR Eh RE S B
B PERIAHEAY IS 2 M0 - 1A — BB - AU AR R E AP -
FERER A » AP B (NS JRRYBEE R R A E B ERERY RS - W02 AR - P
TARIZE fir i 2 2 B RS Y A (T T O T o R kg E Bl BT - RN F Sk B ER R
SEETHIRLE: -

[E]2- 6 Swiss Re Towerfl) 7Z=2EE4 [ NEH
Metropol Parasol

Metropol Parasol/2 H# A HIFHM S EE S FT]. MAYER H. Architectsia tAE] - 228
A EEncarnacionE 5 TUETH H Y 86 TR - EH 2B 54GETH#G ArchiCAD+ Rhino &
Maya » $5AERYE LR B E. > YRR AR AE LAY - THESHRBLEREER 1S
FH B EIRGS 1 - RIS A i BRIV ER 70 - PRI Z D - BEFAE2008 5L AT
4 - HE%TH HEER A T Bl R ORAMI AR > A HMNIE SR e L 2R e DU e i
B ETHIR K EEK  FE{EIE H R = F 2 w52 L & H AT R RIS SR -


http://www.surface3d.idv.tw/surface3dpBB3/viewtopic.php?f=12&t=1971&start=0&sid=bb44342c63573116c9ddcfccd1b990e5

SOHO$R A (Galaxy)

SOHO$ (Galaxy);2Zaha Hadid f5SOHO BTt » F20124F7% 1K - 2R 6 Kt
INIRGHIGFETREE SRR R AR © Sea THY RS e T BUbess DL (ke
FHEYERE - R SRS - MY - EERERR R EL RS - BiE - 28
RIGHESS - Al —(E @ ZE ]

SOHOSRIA/Z A Autudesk MAY ATRHEIEIF SR PRERV SR - AR
FEHEMARN SR B8 2B R T A TR R ARG TR B AR A
STH - BEREESK RENET RS E - WS BRI S TARATE (F R mrfER
AMERE BTG TELREAERE - TRREC R s it LA S RRE -




=SS

2- 8 SOHO /7] 3D ffiElE () KRS A ()
2-6-2 EEfmakaTMERRAIER

1 T S B S A S A B - AL SR B
MRS - AT RS S
Suple Series RN >

Suple Series 75301 F52 12p(Greal Ehin g8 0 people) X0 VA T35 - L fF 28
B35y UL e DN A= B30 78RR RS 7 R et o
OB R IR LT ST BB AT M = e -

2- 9 Suple Series HYAHE R & (L) BEREGSHE(T)
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Breeding tables

Breeding tables 55 KRAM/WEISSHAAR T{F = E 20034/ THY B IR TAE EE AL astat >
IR R T @RI R S TR S - SRR ~ A BrRERE
HEZRSESE 2R E TG MGTEAERE  FEARFmy —  S—REAE
A SRAA R E & PR SR - B AR [E R PR & A R sy -

e —" A

2- 10 Breedingtables TfZ[&E( ) ERSIEH (T)

Morphogenesis

“Morphogenesis”H 2% 1 fifii& Timothy Schreiber20084F it  Timothy Schreiber
FEBATER B RAB AN A RIBRE - LB AT ATEEIN AR ER R T » B
AasE HEBRRSERE) . MER S BRI 5E R BB ETRRE S AET GRS R
FHHEEK -
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2- 11 Morphogenesis 4 Mg (/) BT EfiE] ()
Multithread
“Multithread” 17 /2 FHKRAM/WEISSHAAR T{EZE &5 T » 1420128F By Nilufar FT 59 7E i
it F2 8 B C S HRES SR M REERRYRZ 1 2 HITE T —(E/KPAYEEE - A10E -
% WERAET B 17 RIS I E RN LN ZE R > 212 1 FH <28 28 S el B el
B ER 73 [EIRF A FHEAE SRR 2 SRS -

2- 12 Multithread U FEE (L) EASME(T)
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F=% SEAETTLER

3-1 BERREIT

GrasshopperjgRhinocerosfJ/MEMEEE 2 — » FHMcNeel /A 5] 142007 FAGF 25—
SEPTAERES - DIEPREEGES (GPL) &'E EZAVERIF )T B S Rhinof Y5
THRE iRl FTEEAHAY TR - SEELE AN A LLUE B 2 DL R [ A TR SR s S S T A A
[ERFIIA— A2 EE S A G HAVER - HETTiE - SE3DEAE AT - BR T 2 BE4%
FHIER - JRA]E A 1 — L=~ AMERIR T - (AR Ay iR e
FyFEER M o Grasshopper H Hif [z A BrZF AP L - H 42 3 A B =B 2 o - i
HRRASE Z2 45 F Rhino5_= 1Y Grasshopper 1.0 (0.9.0056) °

3-2 Grasshopper HYE%ETEIS

Grasshopper(CATN i G H) 2 A FI Bl 4R AR \5H 5 (GPL) Ryl F 5 = AVRCES - B
FYE5 GHIZ A I RhinofEE VT AL ARHY2D ~ 3D A& (AI[ETE - 7238 GH 4 BE2% (a B/ 1% i A i 28
i > f{% FRhino R E EFUEFEERAV P& © A5 [ FiWoo Jae Sungds 5 AR 1 HYE A
ARG B GHEL— AR Y 22 52 o

PROFILE CRV - TYPE ‘REVOLVE

- HIT ENTER

- PICK PROFILE CRV

- HIT ENTER

- PICK ROTATION AXIS

- HIT ENTER

- TYPE 0" AS START ANGLE
- HIT ENTER

- TYPE ‘360" AS END ANGLE

ROTATION AXIS

ENTER
ENTER

. o .
o o B
=z = =
g 5 z
[TVPE ‘REVOLVE’ ]—D( PICK PROFILE CRV ]—)[ PICK ROTATION AXIS ]—D[ ‘0’ AS START ANGLE J—D[ 360" AS END ANGLE]—)[ YOUR APPLE ]
v ' 1 !
\ ! | ' [

3- 1 ZE T A YRR
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DUEAEEE T —(EERIE - FEELAY AT DA R (B0 BR - 128 L Am iy ~ 2.6 A e
P (Revolve) {54 ~ 3.8 AJEB AL ~ 445 58(3DRAY » B (EEFEMAE R E3-1 > (HERM
B —(E - EAVEERSH ETRE—R EAlUAR - FEGHA » T AR et tHER AT
i LA —(EPER  feERdY - TGP TR 2 E > TUOAR ~ BISR UK e A
£ EEER SRS - BRI —(E5eBEKE o N LAEREREE B > m EE
ST ATRIVALE - FEBEEBYIE B2 RIS G EHIHE » N E R
TA RSB RRAGAE IR BUE) Ry T AR AT PR R A Ry S B Al

|
E@}——-«sﬂpm
- U N !
Eige o5 =, %[,
| | , N
Lol L : R ©OS
M - 00.300 b—
M ~0.1650 - b-

, o e :
[l 342 grasshopper TE(F(ZE)~ AEPIET EEERL I 2T RRAY (1)

DU SR RS s P LR T T
BB - ER S wr AR SRR T - S s B R
LA~ GHPT IR B L o T A e 1 '

3-3 Grasshopper A 4E |

3-3-1 VA

Rhino L R GHY - EA01E13/3 + G R \RNinof J4MEE AT I B AUl + T
1A ARSDEE RS - GHIL%H E CHURBUIAT R - T/E R hino BT Bkt
R BB T SBIVEIL LAFTEE - £ RO b R

Y0 - bincorcs (24 - Perssectie] o~
e v msc G S CTAD WA R e SR B

Vi

S te hROQD LG

Din ) O rBHO R

I z =4
2 e

3- 3 Rhino(/f) Iz Grasshopper(45) /7 1l
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3-3-2 BEARERBENGE

' : - A {0}
| F
X

.
| 4 Y xvz ¢ L A
(Slider] 00250 b .' Wirﬂ»E B@u
_ _ ds

A _Parameters B_ Geometry Components  C_ Analysis Components

3- 4 HATTHS i
GHAVER 5 LR E AL RSS2 e e S BUE R L B R

GER S JUEF TSR ASERY 28 (Parameters) B13E EI 28 (Components) - 2ETf
PR A BN S LA RGNS SRR IS s (R ER - 1E3-20VdE T - SBoTlFAT

TH S HEmERSR ~ el » et a s S L n] SRR e Ak ] - S RER R GH Y

Rt o AR B TR RN AR AES - ERE AT TH - R TERE
RS — R ERREE I AVThRE— 1% » BB aR 2l BE ~ RIEFE MERER
i pllaet il e Nal-papslatn: RNC i =g e RN (EEVIERE RN IR Sp Rl
Hyfréd - AER T A e A B o e mT DA By T 53 (b~c)

3- 5 JLPFAHESER

(A) e ERES BN (Component) © 2452 A A T EETH -

(B) s Aliii(Input Grips) © &S 2B EHAMIER LS -

(C) #m AZEIH(Input Option) * FraEm ARV E$4HE - CfUFE3E Section Curve ~ Of{F Loft
Option

(D) HEHEES M (Body) * HERLESHYLIRELHE -

(E) §itH 57 (Output Grips) * Fi B Y2 84HH © LAAFRE Loft Surface -

(F) Biiim(Output Option) : &LAEHEE RTS8 AI4EEHSE 2 HAE R SR UE R -
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QA = d P
S .&Am

Only output grips  Only input grips i‘ D

A f B
3- 6 TR RER A

A TTAREA A Al A E L ADIRE - AE3-6A - HFYGPLAYHRRL - RS
A EIRIBR AR B RA [FEHITRRR(E13-6B) - HHZE 247 HIFORIERIRGE ~ B e ~ B
et > Ty (e TATRETR A T A4S - M EAGE SR RIIe TR > It
fabd AT (EFS -

3-3-3 SBEERIEHEE T

GHZ (RS EUET SRS - A RESafiuESR %%ﬁ[@ﬁ%%%l@%%é » —fi%
e > N GHHY S B 3 56— e A DUBMGHEE » (A4S T ELRURB ARy
SHHES > B TEAPEERhino hE FAF FEGGEGHAR (A - R8s E S Ay 72U
AIEHAEIESR > ZAAHEREILESH G A o HE3-7 7] PLEH —40 2 £ #8Rhino
WEEI ST 55— 402 AN E B XYZRVEE - SRR A S B
B 1% R R (M -

q X B
A 74 e
(0 — E —
S
B Z\ﬂl/Pt A
b4 Y
: [ &

[l 3- 7 Ry ELARAY (/) ~ Rhino BUREH (£5)

FEERERAVPT T (E ] T AEGHAYEL AR ISR - GHRH A& (M BT b LR ey
& BB FEGHTEEG 0 o R LAERP BREE bR — (B ss— (A RS - ST AR
(R A > BI(E 2 — (EBE L A LR XY Z = (HE Y - ST 2 S B
R L RIRTRIES? - M ——HYERBHEA » (e PRERAY AR T — (& =] B R B 280 TE
fRA -
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3-3-4 BEHC¥ (Data Matching)

® o) T 3 {0;0}
[ ] @ @ ®
{0;0} 0 {2.0, 4.0, 0.0}
0 (2.0, 0.0, 0.0} 1{4.0, 4.0, 0.0}
1/ {4.0, 0.0, 0.0} d2 (6.0, 4.0, 0.0}
2|/{6.0, 0.0, 0.0} 3 {8.0, 4.0, 0.0}
3 (8.0, 0.0, 0.0} 4 {10.0, 4.0, 0.0}
5 (12.0, 4.0, 0.0}

3- 8 IAHEAARIE () ~ FRHEETR 72 05)

HHGHIZE RIS R IF Ry RV - WAL EIS AL S EGHE B IFF B
Ay —(EERET - [RREREIEE RN G RERE 2 SRR - 158 250N ERARMN
T SRR E HER ARSI o H[E 3-8 » & A RIAHEE N EHTR {7
SRECEIE > (He HIREAECEIATIRON - BLRS S5 T BN E (7 SL A A IR (4 - A78E
BT T - GHERHIC B T3 =54 2 (1) Short List, (2) Long List, (3) Cross

Reference -

Short list long list Cross Reference

Repeat Last

3- 9 H FHHVERIICEEl:

(1) 5GH2%f(Short List)

MECH BB ERET —H Y » BRI EiEERECH 5ERFIE - BH =1
BC 5= ¢ Trim Start (Z55H), Trim End (), Interpolate (N##2%) - H 1 Trim End 278
S,

o} @ Q©

Trim Start Trim End Interpolate
3- 10 JEfC 3 A EREA

17



(2) RFECH (Long List)

RECEHEFTATTATHRAVECE 53 - DB S HERER AL > EEERECHSE -
A TAEHCEHL © Repeat First (E#255—7H), Repeat Last (E#KH), Interpolate (F/X),
Wrap (£ EE ), Flip (ll{#) - Hrft Repeat Last JEFHHARE

e

Repeat First Repeat Last Interpolate

Wrap Flip
3- 11 RFCH 5 EEGERY]

(3) % X% (Cross Reference)

XX ECEY T USRI A Ae A TEC Y - A TR A ERYECE = Holistic (58
#4), Diagonal (A ERHETH), Coincident (485 ), Lower triangle (N =74), Lower triangle
(strict) (BH& F =), Upper triangle ( |- =74), Upper triangle (strict) (% |- =) - Hp
Coincident ZAE=4DL EAVECH A ARR - BLIE R REPE HHERE - ekl - irA
APy RS E - REAEEWREAAERR - S5 AR o Bitse o tbEsk - T
R S — T T 25 -

& © o & 0 ¢ & 6 @ L
® @ © ¢ o ¢ & & L] ® @
> & © © G© a O @ @ o O @
¢ © © © 0 @ e © @ ® @ @ @
&> ¢ © @ ¢ ®@ @& @ @& ® @& @ @ @
Holistic Diagonal Lower triangle

18



o o o o O o o o O
] e @ e 6 ® @ @
Q ® @ @ o O
] (] & @ (]
Lower triangle (strict) Upper triangle Upper triangle (strict)

3- 12 XX et 6 flfEzER

3-3-5 ERl4ERE(Data Tree)

b BARRCE A MERY R e L M sE S A F R R AR T R
T2 AR — = BB P A T T 20k e GHEAT A5 T5HA 2 kH Data Tree) »
WFEIEEAE RS XY Zo | Fon (R ALE » BHIRE IR e A GH A (&
A EIHI B -

—
I (O;U:O}I

0.0, 0.0}

» 5.322782, 0.992225}

10.650991, 0.0}
{0;0:1}

{r\)n-o |

oo o W W W NN © W o

0.0, 0.0}

5.322782, 0.229225}
, 10.680991, 0.0}
{0;0:2) P

0.0, 0.0}

5.322782, 0.99%225}

10.560991, 0.0]
{0;0:3)

0.0, 0.0}

, 5.322782, 0.399225}

, 10.650991, 0.0}

N o R NG
cooo o oo coo coo

Param viewer Panel
3- 13 BRI HERIEI(ZD) - B PRI R 7T ()

DAE3-13 B > (B i oy pie3*2 - $RtHE—PRERERHYE D - R 2 Bie it
{fParam viewer Ll JzPanel - iZ W {iEfn 15 yT (-2 GHE & i IV L H.Z — - SEaka & o] LUAI
EREIEER - REEAREVE T AEA - EEVEEIE N EAERHRGE R A 4E 5L
DURCHAEARIRVEDS - bR T T EEARNEE - HEBF RS SIEEEG - AT
B DUERHEIE - {Panel E55—4HHYSRSEIRT ] LIEEIE EAF{00,00 - FEIEA
B REEE > —(EHFForeds 7 =(EMER - & 2 RIS T - 87
FHIFS & EAMERE > /2120 ~ 1~ 297 BIFORAE{000 AR S BE SReEIEFY - T IS
FWoo Jae Sungdm 55 AR EAY B 7 2K 25 PE T HRR % -
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m—' e (2)
©3) o Pl @)
0 o :
o=y =T 2
&0
: 2 Pl
® (0) -
{0:0 :
&0

{0:2) @

)

{0:3}
{0:0 0 @

3 14 T4k iR

WIE3-14 > FfhAE 2AER T LUES] > {0bFrCREYRE dhim - {0:04 ~ {0;1} ~ {0;2} ~
{0:3}7 IR S —FEEHISR ECHSRst . BREREZ N &GS R {0} ~ {1} {2} > — &/t
R 45 - B IREE AV E > BER DR ERC RV T ARIEZ S A — BTV E
AR R Y 5352 ol o ohBliases T & s T AR AE B ey (RFE AT,

3-4 B BUSEAMT M EEE R

YR 5 HhE G fl 2 RN {18 o] PAZAQHEC & PR B o 2R G s TR L
st EA T E SRS RSN ARG « J50 Bt RESERZERE - R3S
EAURERERE 3 2 [ A SZ IR AR RS LA E A S S S (B s SRR -
RREE AR Ry L B R S TR S 2R Rt A RS TR ReS i B Rz —
{ETRAHYERAE T R0 4 i BUSARURERHT -

3-4-1 BrBUEEIE

FE2EU LRSI < T » FF 2R bakat T2\ - B Z Y28
R EHERE T T HEGE A R AR TR 4R TS © Sectioning ~ Tessellating ~ Folding
Contouring ~ Forming o AFEFE S i HZERNTZR LSS B Ea%a TS FEE (LS,
2011)g 3L 5T 2 "Digital Fabrications™ 25 s i BLGROAAY 7344 -
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% 3- 1 BUE RO

BUEHOREA E g FE FA S BIE

YRR T4 (T LS A
HEJEERE B LAY A 72t
Sectioning | 7% G B R | B
RN e
PEBULE -

3- 15 Sectioning &uf3l
F 35 Stefan Schifer

AR R S T A
S RY R A it [
2Rl 55 TR s T
HEE (LA -

Tessellating

3-16 Tessellating. i {3
&l 5 7<) Larry Harris

D 45 T
Folding 553D B F AR R
B o

3- 17 Folding &3l
fi] 7 2Ol AR A N FALAgE

DIEs i1 Toea PR

T BRAEHY— (B HEE AR

JEREE TN AE EE 4
Contouring HIZRHE - B —TER > =

— R AIEE3D I BN R

PR AR - SR {DUEZ A

\ & 3- 18 Contouring &if|
J_:t o

& J5 2iJ5 architonic.com
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http://www.flickr.com/photos/sfschafer/
http://www.flickr.com/photos/23280022@N08/
http://www.flickr.com/photos/eager/

PRAIAE [ E AT R R =R
FEE B —(E/ N EH
ABK— TR RS T
Forming T I RS R E

mn o PRSI N SR A
s F SR AT Rl (2
{REEME: -

3- 19 Forming #f5l|

F AR glform.com

3-4-2 B BUERA

HE—FEE - R F A AL S TOAA P8R Digital Processes » £ LU, SN THAM -
3l {# F Digital Processes— & HYS3 3 » AT BUS i 70 R VU KJH > Generative
procedures ~ Subtractive procedures ~ Transformative procedures ~ Joining procedures > FH
[itJoining proceduresfE LB EIRE A PASEPEEL » MRS ARSRNE - S EAT =11
TEHE—2PaR I -

Generative procedures

Generative procedures 5@ (MEEFHIERIAY3 DY EN Bl - [FA4 5 T Bk
HUELE | (Rapid Prototyping Manufacturing) » f&f#RPM o

H B R oAy PR e - SRRl B RSy 28 (5T - A T —EWP Y
e ZEH] 3D R AL - FIH AR 2 B8 B BTk A g S A e 2 5
AAREEHIMIPTFR AR > i fe R ZE8s (Additive manufacturing) - HIFOHE
Bt TR UIHTII CHIRRE] » & ] RS BLIR Ay » & S AR S
HE AT e BUGE A » BREUEAVRME - e/ VBB ERFRERS » D T
HHIRARRAM R RE - W AEEREEETHIRA R RIEE - INth T EmAYSETRAR

WIE3-21 KUKABE S A\ T8 - =0 — (@ - B m s es]
FEAEATHEH —E A RIEVEE - AERAMGXIERA SRR E R B - 2
A G AN SHEEGET I TR A3 D E SRR - SIS SR - T E/r4E AR
FHI3DFIENFEH;G
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—

3-20 KUKA Hyt%23 A T8 (/5) ~ MGX {5 EB.(f)
1. SLA

FEEMER T E (Stereo lithography Appearance » SLA ) tfEE3ERY ~ T7RSEIRI » &
B R R EAY B A Rl » JERetr 2 DO B IS RSt - SLARYER I 282 553D
AR — TRIRBRIWED * 5% E S (8 o AT EREHERIUV Laserfiiffias #1745
73 JE MR AL AR & Y iz S EUV Laser IS EIDCRIGIHE R » MHE — B ER
WE AR S RIEE LR AT (E e EEE SEBH e S 1= » BiRiEhE
772 e [ bR (5 RS P U B (R Y [SI E i B  SLASE i S H4ER Y 3D S ENH Al -
RS ~ pgREE RS - HIRREE S SRERERS 2 BiiEE P e A S
HIRRE -

Copyright @ 2008 CustomPartNet

[&3- 21 SLA Fffrai
2. LOM

[EBE RIS E (Laminated Object Modeling » LOM ) MBI H8AE /2 BRIH 272X
JARBEYSEM (H4R ~ FESE ~ @BSEEMRETAER) FIFASE IR0 5 E 55 ErTE;
HERER - EAE LAEZ LE E— R Satt - (S SEM U B 5 A B R R R ET
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BB N — e (& F FH R I HARRASS - P& V) B IL R T - B St S AT
PR R e 8 Ry 1tk - SARIEVIREAYE T PRA R T ATRRAVEAL - LOMAVRFBRIMERCR S
BUERAME > SRS REMCE R H A RE RS A Th 22 AES TS -

Laser beam

ii: XVmuvmgupu c head
/C .

—
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