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2F= Cut from Solid, Thin & Hollow2} Z0] Z

- 2xozst A2 &
200 TA
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Makin

Manufacturing Techniques
for Product Design

ilishing

Z01=20| 22X Sheet?t Z0| 7F25HOFS! ChAlD}

my
rlo

TR Vlg SESE &

HI

1.2
2.4

1. Cut from Solid

Machiring

Computer Mumerical Controlled (CNC)
Cutting

Electron-Beam Machining (EBM)
Turning

liggering and Jollying

a -Arc Cutting
2. Sheet
Chemical Milling
Die Cutting

Water- Jet Cutting

Wire Electrical Discharge Machining {EDM)
Laser Cutting

Oxyacetylens Cutting

Sheet- Metal Forming

Slumping Glass

Electromagnetic Steel Forming

hatal Spinning

Matal Cutting

mdustrul Orzgar’n ®

Expl:\, ve Forming

Super farming Aluminurm

Free Internal Pressure-Formed Steel
inflating Metal

Pulp Paper

Bending Plywood

Deep Three-Dimensicnal Forming in
Plywood

Pressing Plywood

1% 32 Making [to] E57A7

Rotary Swaging
Pre-Crimp Weaving
Veneer Cutting

4. Thin & Hollow

Glass Blowing by Hand
Lampworking Glass Tube
Glass Blow and Blow Mouldi
ng

Glass Press and Blow Mouldi
ng

Plastic Blow Moulding
Injecticn Blow Moulding
Extrusion Blow Moulding
Dip Moulding

Rotational Maoulding

Slip Casting

Hydroforming Metal
Backward Impact Extrusion
Moulding Paper Pulp
Contact Moulding

Vacuum Infusion Process (VI
Py

Autoclave Moulding
Filament winding
Centrifugal Casting
Electroforming

Hot Isostatic Pressing {HIP}

Cold Isostatic Pressing {CIP)
Compression ulding

Transfer Moulding

Foam Moulding

Foam Moulding into Plywood Shell
Inflating Wood

Furgmg

7 Forging

Premse Cast Protofyping (pcPRO@)

6. Complex

Injection Moulding

Reaction Injection Moulding (RIM}
Gas-Assisted Injection Moulding
! & Injection Moulding
Insert Moulding

Multi-Shot Injection Moulding
In-Mould Decoration
Over-Mould Decoration

Metal Injection Moulding {Min)
High-Pressure Die-Casting
Ceramic Injection Moulding
Investrment Casting

Sand Casting

Pressing Glass

Wiscous Pla: Processing lV!E' P
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5. Into Solid 7. Advanced

Sintering Inkjet Printing

Paper-Based Rapid Prototyping

Contour Crafting

Steraclithography (SLA)

Electraforming for Micre-Moulds
Selective Laser Sintering {SLS)

smart Mandrels Th for Filament Winding
Incremental Sheet-Metal Forming

Key-

-*=low / **= mid / **= high

- Cost of capital investment

- Number of components produced per hour
- Quality of surface finish

- Type of shape

- Size

- Degree of toleran

- Relevant materials
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including turning, baring, facing,
dnlling, reaming, milling ahd broaching
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3.3.4. Smart Materials
o CMFEOIA UBHOR AlZste 22,3158 K40 M2 227} Ofd ROl X2 440 7|13
ERMAE AEE. (O 34)

r

- HEF AAIS 2T Jdtisl, MY/AIZE Hal, MafHs) w3, M7| Y, oUX| we, S2 wght

20| 27 S0 {EA 2Sotal Helol=7IE 7IEC= 7HH1IE Y

- s ER0ME B0t 20| M2t 0| Hoks SStAEOILL, Y 7|9 R0l St 22

AXE CHEED YoM, (a2 35)

1% 34 Smart Materials®] EFA7]
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3.3.5. Made of New Materials Sourcebook for Architecture and Design
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1% 37 Made of New Materials Sourcebook for Architecture and Design®] 7§82
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Re-Materialization

F— Appendix: p. 230

1% 38 Made of New Materials Sourcebook for Architecture and Design®] #3737

o Light and Strong £89| ZQ ZEJ} &8 +2 50| Ll Yursel M22l 441t 20| “7hgxat
2ot 52 TR 012 HBS ARISS AVH5I0 MMIS MR $8(1 39)
- GRP, CRPS} 22 ERIAK| D2MAUSS AMGHH MHGHT CIKIQL/7ISH T3] ARS0| CHEH & K.
- 12 HoneycombOILf Sandwiche2t Z2 & HAl} 7|& 3HS ot AN S UER2 7|19E =
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=25
Introduction: p. 4
s 2wk A~ Light and Strong: p. 8
Light and Strong el e
B0 Sondeichey p 3o —
5.0 Fepaa: 5,07
B — Matenal follows Form: p. 42
G0 The svwnll moleriat p. 4
1.0 Seliddand; p b —
FD $haged g 70— 1 "
HEIS ML A2 SV OShind s 5 = ke s
Material follows Form C— Coats and Covers: p. 114
GO The bessscost: p. 117
¥ J-lF- = [’ r l- i
p 1M — = iR Py g il
AE AHH [ — Powered Surfaces: p. 154
Coats and Covers b amsbasamlue =Dl
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1.8 Rengaralen: p 10— & i it — L.
SH=E =l ¥
= = jl"—! :H-'E Re-Materialization: p. 190
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3.3.6. Materials for Inspirational Design
o HEFe= S/ M0 ME UuHNol ERAAIE MED M, S2F / ARF2 AS EFRAAE

AHESHR| 2RI, (3 42)

FOR INGFIRATIONAL DESIGN .),r F "" J

w.  006-007

...  008-055
Contents —Oﬁ—_ 105

- 104 -153

i

. 154 —205
~  206-253
- 254-255
saiig 256

213 42 Materials for Inspirational Design A7

o ZjZ{9| IEFUGIM TE AMSS =2I/3teM 20| SEoi| 7|2tet LRl EHE MESHA| &1, &

el S S ME ZAE0 R0 VISt £d42 Lo + A= 7INER X 43, 44)

- 25 S2AE W EFAAIE 2H, High bending strengthe S2AE! & A= SX0 ZE7 =

Of R F2XX| 1 BEEIt 210 EFG Az LR 71 SH ol 71=. (A 43)

- Clear alternatives= S2tAE! AXHO|X|2 QE|XME EHEI £11 SSASAISHZE 12X ¢11 EX
20| OHE 220i| HIgH F2A StAL, MMz UHNOl ST AESEL S84 AESks A0 0|

A2 SMMALE SANS HAL. (I3 43)

O

o[

El

A

- Molded origami= S=tAES SIX| £ §l0| H
PP L= PPt TPEE ZIIRY5LL, Hol= 22

= YAMS MBIt & 2E. (OF 43)

1S & A= FERE US = U= 214 &Y floliM=
7 A

|Z9f & FH EO 8l 5l0 23 MES ot 2=

- S 3380Me Paper-thin? 7|1E KQ20M= Luminous?t Z0| Zut=E9| X0 CHEH Key

FeatureS oI 25 202 AIR.(T2 44)
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Plastics
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3.3.7. Material World 3

o Li/&/A9 ASH EFAA Fx Q0] M= £4= Holols 1R9 0IF2 IH= AR.(3E 45)

- AW XA IF

1o
ikl
e
1=
i
ro
Rl
ok
4>
30
H
]

=

rir

A% S

RIS AXQL EHO| D X

ol
d
_[F
ror
L;:
ag
~
IS
d
oz
=2
=
ror

- Decorated cablez} Z0| H¢

aj
YEolg FIYCRORE QN 4 YES YT 46)

1% 46 Material World 39] 2AE A & 2 74



3.3.8. Material Innovation—Architecture
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1% 47 Material Innovation—Architecture®] &5
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3.3.9. Material Inovation—Architecture
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