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FRESH Inventables

INVENTABLE

CONTENT PROVIDED BY
INVENTABLES.

VISIT WWW.INVENTABLES.COM
TO LEARN MORE.

INVENTABLES RESEARCHES UNIQUE
MATERIALS AND TECHNOLOGIES AND
EDUCATES YOU ABOUT WHAT’S POSSIBLE
TO SPARK CREATIVE PRODUCT IDEAS. THIS
RESEARCH IS PUBLISHED IN A QUARTERLY
MAGAZINE, DESIGNAID. DESIGNAID IS A
HANDS-ON MAGAZINE THAT INCLUDES
SAMPLES OF EVERY ITEM FEATURED. THE
FIVE ITEMS SHOWN HERE ARE JUST SOME
OF THE ITEMS DESIGNAID HAS FEATURED.
VISIT WWW.INVENTABLES. COM TO LEARN
MORE.
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Is it possible?
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1 FLEXIBLE AEROGEL FABRIC
IS AEROGEL AVAILABLE IN A MORE VERSATILE,
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FRESH Material World

MATERIAL WORLD
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Cross-section of main
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Air-filled acvities make
the bone light

Struts strenghen
the bone
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Primary induction melting furnace
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FRESH Material World

MATERIAL WORLD
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SKIN_Eco Design

ECO-DESIGN 01

2HEEISHE A

= AHELSIA XAl AEIO I} Mok (5lo. OlAAYO 22 olX uil3| ma|sloies uksic)

RS RIOIML] RLE plastic
(EtAMS 23|, ultra—light steel )

VOCHIHE EtA E3iH|,
HerH2lE EFASHA|, l(?r?r?):irﬁri—s}?(leieglating
N 2 oj|sA ) ,
E%:IQ}E ﬁ'ijo TZ':;HL water—based paints,
= o_n_IHE_ IFANI= ;E—Jﬂ. SaiaE phtha—late plasticizer2|
TH2E o|2mESK|, CHAA K HHES 25t plastic,

OlMBIENA Halg M,
A Mo AN SAIIAS
AT ZojA,

712 M2lol oiA

SYATHZ RSt SUAXY

HEERMS HHSENMC
phosphate®} aluminum trihydrate,
PVCLHHIE, MH =

HY7ts,

fla ash® AlS 232/ ME, ECOMATER'AL T XaTtsE

He Uzo| ZXIMZ A2 fla ashS B X202 2 E
He 2 2w, IR 7153 72 AMeE QXI5 A BE0IT AR
oS0 Fl AXf
sco—cement, AL IS 70| i3t ot stol

[2|5t= (vitrified) 7|,
ZAH7IE § CiYst HIIE2
2E ST AXY

E|ASISI=SE HAE ARy

wood—based material, wood ceramic,
recyclable designed plastics, recyclable
designed alloys, recyclable designed

MArEE composites, Z2 Ag2l AMZE 0|F0{Z
biodegradable plastic, 7| xiare =2 Agj EME, THME| 27} ZH2 Ay
Fe-FeS&E, H| 7|22 o A

recycling THAIOIA £2|7} ZtX| AAE
LIRS AX Ax

Electric furnace steel,
tin—free steel(FMEZE 51X U2 &)

Ol ZHEI2|HE EFE&Holl
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1. 0|IZHE[2|Y (Eco-material)

>>

Aol AN 2= EUZt 22

02. eco—cement

gt st ‘RHSEALZA|SH XIE (RoHS, Directive on the restriction of the use of certain Hazardous Substances in electrical

ol S SEO| AIRS HEtetn, 0|25 SAES E |22 S ER i SHE=E QP51 Q= Z4o|ok 1 5o = PVC,
Folfet S2 S HiE5H7| 20l 1 AHES Aeketal U= FA|o|CH

1) §sijM20] gi= 2&l(hazardous substance free)
EUSHAEC|5|o] M7 MKt H|7 | K|ZHWEEE)L} SolEZ! ARZX|E(RoHS)HM = FIEE, Lt 3267t HEH LI S9
AIREXIE QAT QUCE FX ZLHOAIE O[2{8 MR Aol CHE517| I8t CHA7 &2 7Hetnt 2F0| EIE| 1
oICt

(1) Po—free solde

0 2oto| A= M| 7HX| Wake 2 Tz =0 KM= E244(Cu, Ag, Sn S)0|CH CHE L= O|M| T E2} S 2kt
T2 & MEEAL HAAQ! mta|MFLIESHIM SHO| MEld S SHot= Z0|Ch Al H 2 M ez zof thst 7
olct.
(2) Pb~free machining steel
PoMES HLHED ot 2t B2 B30 AFBE 1 UL BHE SFO gear?t 7|AIRES 24E PoE &Rot et PoIt
21= S22 2 sulfur, Cd, hexagonal boronnitideE E8t5H= CHA|X| 7+ S 25ict,
(3) Cr-free surface treated steel
electrogavanized steel sheetEH | chromateE 2 48t LIF A EM S JHX|Lt, T{LE AZEA| 2 H|EEAX 220 67135
0| 20| Aist 4 QJCt MM S2 Cro| YU 2Lt HO| SUSHAIE Q| electro—galvanized steel sheetS 7HE510] 2t
(4) BEH HIN|(BFRs)YE CHAMISH | I8t 7=
. on?_ AR S CHR|ote B — ZetAE2 718 S £007| flal |72 stesat 22 A HINE &R/ste
A7t HCt Z2tAE cable coverd]l CHEI0] 77| 227 SHetS Chal A2 2 UM 2 thR =l = 7| 20| = UCE.
« H7IHY SRS A - 7N SRS HIVIAY S E thAlste A2 E StAE I H2talg 88t circut boardZ 0|0
=3
 MANMOE HAE ofdt - T SR Jtsd Us HsHE Afo] AHelE YA ste A, fuseS AMBSHE A, 20
HO| LIX| =5 HAlSt= A, REC| HZE 1otz A, Al 24901 7| S FEOIM RITtet= A S0| AUCH
2) AxHe] M= - H7] ool EEH o[ A5l SE
MiZL| Mo|Z Mupyol| 2l 2HHo| a2 A5k | 2ol MIZol MEE1 Mi= AN 2RE 0| E2, H7 |22
FE2| 22, MAIZEl= 20| ZetEICt

(1) wood ceramic
wood ceramic2 £FIE 0|5t Hs4X| 2 &EAZI SHL SEES JF funace()olAM EBIAA XM ZSte CHEEEE
Zo|ct. S/0ILHH ST 2 22 7HSSICE wood ceramic heater?t 2 E0HE S0f| AFSEICH

(2) eco-cement
eco—cement= TA| H7|E2FH M X5 = AHES U eco—cemente] AHZ2 —1§|9| A2E EY wihof gt X2
s{oF & H|7|E2| &2 FO|AIECt SAl T2SMBLE 2 65%2| AHET AR D QICt S2i AHE = HEA0HA
LMSt= Sef et YU AMEE 55:450| HIE 2 286 AL85t= A2 Z 0] E5H X Jj&&0o|Ct 2= IE0A 7L
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SKIN_Eco Design

DT 232 EQ HEY 2 Ut FF2|E0f H|3 OFF M2 Y22 SUSHATES LIENY 24 MR 1 Xtx|Q| 0| &
g E0|=Zo|ct.
(3) H|7 |225E12] glass ceramic

AZI29| ash(R) = AEILR0E, M4 dES SRt AU 015 0
N

FhlE 225Y0M LSt HI|IS2E M A 4 Ut 0[He SHER2 TUEAIY, form glassS2 2 ALE

o
_o't
@
Q
8
w
(o]
D
o
3
O
o
=t
ok
m 4>
)
o
R
rok
ne

i
+
o)
ul

@YY M
HYSY 220 MEHQI o= TULCEtD 22l= 200t0| A 20|HFH e Z2|oAHZ2E ZE0| Us FFAM ZHo|ct 0]

AME PETHARE AN = S22 ZHol| E2] AR =2 Tt TULCHR 10| AER| 2 AHo| E2|0|AHZ(PENEE
S SHO|U|0|ESI BHE SEMZE ARZSIN =210 Z2M|A9] AEZIR] =2 EY(stretch drawforming) &HAI22 AE 7t
SeHollUx| Hofd, ek thSE oot

il

3) AL 75 S22 / HI7IMEE J1x|2 dA1E SF

(1) xAE7 s 2Ea &=
Zoio| B2 S48 M| fIste B2 MIIKIE EREiTh L2 S SI717| {8l C, Cr, Ni, Mo S &7Ista, LHA]
A& B7t517|91510 Cu, Si S HIIKSICE o2 Il ALg2 KHM%E Ysllote A7t L HABES =0/7] 9
A= H7HHIOl 2lai S-S MOoistR| 21, 201 2lsh S42 HMo{gh= L o] AZUCE (O], martensitet ferite2| dual—
phase steel)

(2) A7t Satry

MELE 422 gRcle SEMES MAES M s d25S 22la0f shs 021 80| ALt MARE S JHssH 5P|
Qe Y2 d22 SEE At SH0| M2 THE YEE ARESHE ZOICt (O, Fe-Fe=EH, 0152 S4& THAILL S
YTt Y F) £ siLie] YH2 31400 It EIX| g YEE ABStE A & M8 ST FEROE S| M7k
Sh= 0] AL

(3) ety Sopasl

M2aiy Betasle sigRo ez o2 9ok

(@) AR AIABIS 9I3H AR
ATYSHOIM EREFISE A7), S5 AR S8 7S M2 BRO| 23S 78It Hex
8 EI|EPI0IAS] 221 S0I5H| 517 15101 X5 T ULk 2AEFEES| AP HERIL 40|

YESI THESE AL EHO R FE AN Z2|ECh

0 =2 22 522 of|4X| SZ20t0M2] eco-material?| key phraseO|Ct. 0[2{8H SZ=0]| CHollAl= HE2} of|L K|
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paper & boards,

bio-composites,
molded fibre,
non-woven fabic,

ENVIRONMENTAL RevStiirSilo

bio-diesel, ethanol,

fuel additives,

biomass combustion,

two cycle ails,

transmission fluids & lubricants

PRODUCTS

BIO-PRODUCT
ENERGY

BIOCHEMICAL

filler & insulation

coatings, film degradable polymers,
plastics, dyes, paints,

pigments, gums, adhesives, agro-chemicals,
soups, detergents,

specialized industrial organics,

fine chemicals, biological control products,
clean agents, solvents, surfactants,

ink, phamaceuticals, cosmetics

(BX : XFA2HE10)M 2002, p.134)
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M| 12.6 1.0 18.0
HHM AR 3.5 35.0 50.0
HEH| 5.0 40.0 48.0
Zatagl 30.0 1.8 43
THATY 0.8 15.0 32.0
OtMIEAH 2.3 175 28.0
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1)

Ch A LOVGS &L 2 MO A2 LIYUE AEHIA (Nylon Spandex) T LI

=90| EX| | W0l T FollA LYE HOo| LCVGRIM +F5

Polypropylene ~—TPE Film

Super-
Absorbent

Polymer

J8 2 M2t Hats LeVGEel 2

TPE 2&2 Hol FE4S TIX 1 Q7| IR0l IR0l 20|= +57|5 HoR i
HLZHA BiCt 2|10 TPE ZE2 8% Weto 20t 257|5 S2A7|7] 20f Z
£ oo I Ret & Ao|oll= 57| 7t Qs a &5 AE}E |XIsH ElCt

TPEE €7+80| 7F55tH hard segment2} soft segment2t £2|= H7t 28 N

ol ZEYC M, AoIFL 22 VAN AL FE&YS ZEY 4 UL SHES
OJLt B0l 20| #0|= 10{EIA (Gore Tex) = Ol &= ZHE Soff 2

=2l9| Epurex Films (Bayer)

AAIM K&z | = Walotex2h= 012 MIE22Z, 0] HE2 melt printing lamination &

Ho = BES0{AH 27|21 22 S oM THsEH 2] 82 207 2 A0|C.
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E0i| AFSE|0] RtCt,

+EE 37HK|Q T2 7|5 S Qs 12l S22 =ofQlCt THY eH%2)
E2 2 SH= ethylene vinyl alcohol (EVOH) 2E2
(Silicone Elastomen) 2

2 2[0] 20 SUHE2 2Fe| HE 5P| ff6h 4212 17

3} ERfel BEE oo 2755

o] ATt a2 I

FUE FAISE| flet A E 22T,

EVOH

Silicone
Elastomer

Polyimide

1) | &= £E F EMZ Internal Pressure Layer (Balloon Layer)

2121 SE0M TH3 10| QI BABC| A2 JhAct 4Ro| M2 T IR L

0= Af0] Zo[ct. off=oil= Z2ol

E (Carbon Dioxide) 22 2ESZO| &FE 2=

El2l (Polyurethane, PE)O| ZM QiCt J2|1 3|EHUrethane)2 CHE

A otofl E07kE =2

Aol HIshM Z2 RIL g M

Cf. SHAIRF RE|BH2 7h= CIO|SA0|= RCE T2 AR 20| of

El3ll H|'d L= (Ethylene vinyl alcohol, EVOH)O|CH EVOH= O 213 (Ehtylene) 2} H|
OEZM of3] QR ED} AlE0|| A0

2HZ (vinyl alcohol) 2 EXAM ZHE 2

2E2 72 HF M 7SS 7KL 22 2ROl Rt 4ES
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THRI UEt E OHE B0 2 HEAE + AR ZEE =007| fs T2t
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HAA MESHE Y22 Bo| 20|14 Tt LFFOIME 0|=2] KurarayAol|A 4
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3. | 55 7% HRZZEC| Thermomechanical Garment (TMG) ool 42| LHUES H= SO R BRES s Z&A S ULt SR 2HO|R2
TMGE YL F2 25, 54, 12, 02, SIEHE0l &4 S0i| 4 4 QUo{ok &t SHR FHE Qs Hshrt West EACt JeiM MER 2250 24 ATME M
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Demron Radiation Shield Technologies (RST) 2H= | AW SaA] ZHEkEl AXH 244

O|22ZtE oS 4 AUS #THOfL{2t X—2f|0|2t ZnHd &= BIoFEL,. AT} Demron

S| FSH017| 20l HY|E o SEEME FEAIFIA 2=

S22 S50)7| (2o Bats| & 4 gixier

T BHA

E2|0| 22 (polyethylene) , &

o1 of H|Zol

tol

FZ2|H| < ( polyvinyl chloride) & 7| X2 ZHEO{ X Zd22 =QIC. 0] &
E07t= 24 482

U X|X| ULt Demron| LU= 2.43-3.14 g/em3Z &

=o| 27

]

0]

rir

(11.34 g/cm3)O|Lt EFEHE (16.65g/cm3)0l| HIsH Z5] ‘Lot 25
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2. mission to mars : spirit & oppertunity
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