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WHAT IS SUPERFLEX?
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1LY BEEZRH UIcHAPSIRS] (Hazardous Air Pollutants)
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{ENDEEHEFK T,
CDELSIERTREL DS EREDKRED LY VREE. BX
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As numerous environmental hazards are getting more
serious nowadays e.g. global warming, air pollution, ozone
holes and water pollution, a lot of environmental protection
regulations are being established and put into effect. For
example, exhaustions of organic solvents are regulated by
VOC (Volatile Organic Compounds) and HAPs (Hazardous Air
Pollutants) regulations. In the situation as such, the use of
environmentally friendlier and safer waterborne resins is
rapidly increasing in all industrial fields.

As waterborne urethane resins, that have various structural
properties, can meet desires for a variety of performances,
they are used in a wide range of applications such as paints
for automobiles, construction, wood and plastics, coating for
films, sheets, metals, papers and leathers, adhesives for
fibers/textiles, films and wood, and binders for papers, fibers/
textiles, non-woven fabrics and glass fibers.

We at DKS Co. Ltd. have a long history of both developing
waterborne urethane resins and marketing SUPERFLEX,
ELASTRON and ELASTRON BN series, which meet diverse
needs in a wide range of application fields.

EE9 5
Paints for:
SEYE: Automobiles
[y v Construction materials
AT Wood
TSAFvY Plastics . -
S HSA{RE  Glass protection ] \‘{yg — 25
:—T{Jgﬁﬁ TV —h Conora s Binders for:
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HRERELIE Paper surfaces . T Papers
FBRREUIE Metal surfaces ﬁgias ; U m AR - EREERE]  Glass/carbon fibers
JO7RUwa Floor polish A FINA T — Inks

Uses & applications of
waterborne urethane resins

A\ >5—  Non-woven fabrics

EERSE
Adhesives for: %0)111’.
—mI% General industries Others:
=) Construction materials  T<7)L,2/3>/2¢&  Emulsion modification
A Fibers/textiles BOTHE  Polymer emulsification

T4V AV Films/foils
N —3J Package materials
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CLASSIFICATION OF WATERBORNE POLYURETHANES

DU fahE

Polyurethane resins

EEIME  A—/IN\—TLwI R su—x
SR _[ Self emulsions SUPERFLEX" series
BEAFE) -BHALER  X—)IN—TLvI R E su—x
Non-reactive Forced emulsions SUPERFLEX® E series
(high m.w.**)

ISZOY su-x*

Sl=:Eleit
- KROLS RS + RO B {Se'fem“'si‘)"s
ELASTRON® series*

Waterborne polyurethane (q:ﬁ%%) 7J< 7§ :|‘§ AU
resins Reactive Water-solubles

(medium m.w.**)

7 8 B
Dispersions
L& 5 ®— Eeit® (ISZOY BN su—x*
(K4 F2) | Self emuisions ELASTRON® BN series*
Reacti - |
(Igj‘fn'{‘;vl**) Gl R ik

Forced emulsions

- BRIROLSY R

Solvent-borne polyurethane resins

* LRIV Ty bECHELTWVET,
*: Individual brochures are available.
**m.w.: molecular weight

1. ERREBID LY VEIIB(R—IN\—T LY IR A—=I\—T LY IR E yu—2X)
Non-reactive polyurethanes (SUPERFLEX & SUPERFLEX E series)

HoF R

Self emulsions

sl FLER-

Forced emulsions

DU URIRRICETOFKEXICEHRKEE I XY b 250 BEOBEIC U
HDT. A=I\—TUVY IR yy—x BN DEICELF T,
Some hydrophilic groups/segments are added to polyurethanes to make them water-soluble or self-
dispersing. E.g. SUPERFLEX series

< BRKMDD LY e RENEMEAIC KD . @blm(CH LB DT,
A—=I\—TUVYIRXE vu—-x CDBCELET,
Surfactant is added to hydrophobic polyurethanes to force emulsification. E.g. SUPERFLEX E series

2. RIGBED LA VEIE(TSA MOV, IS5 A MOV BN vu—Xx)
Reactive polyurethanes (ELASTRON & ELASTRON BN series)

e R #itle) o7z CYRTEE AR ZERE T HKEREZEITSTOVIATCIOY IELI

Self emulsions (water-soluble)

sl FL LR

Forced emulsions

DIV TURUN— FEFRKEEIXY M5 UIeT0OvY 71t
OLYVTURUNY—TT,

Urethane prepolymers blocked with hydrophilic group-contained blocking agent or blocked
urethane prepolymers added with hydrophilic segments. No emulsifier used.

------------------- BokM IOy FECIOY SNz LY TURUR—7%, REE
MR C ok D3HINIC AL LIz TT

Surfactant is added to urethane prepolymers blocked by hydrophobic blocking agent to
force emulsification.
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HANDLING & STORAGE INSTRUCTIONS

AERECHEARICHKEDEEIE. EHBIICHTIERITD Read the SDS (Safety Data Sheet) issued by DKS Co. Ltd. carefully
SDS (Z2TF—93Y— ) BHGEDD A, SLHN/E== before use, and strictly follow the written instructions.
B EZEST LTSV,

B EXDO KB ED;FEEEIE  rrecautions for handling SUPERFLEX
1. BICADED., HEICHMNDENEZRITIENDD 1. Avoid eye- and skin contact as it may cause irritation. Wear

FIHWMOWMOKEIF. REXHR, REFRZEHIT DL protective equipment (goggles, rubber gloves etc.) when
ELT. BICANBEWVWEL D, FIEFEBICHNIEWVELD handling the products.
ICLTL RS, 2. Do not swallow. (It causes diarrhea and vomiting.)

o EEVNTLIEEL, (BISAS & TRl B LET ) 3. Do not inhale a large quantity of mist of the products as it may

3. SBORSEPEITEESHNBELHEDT ENBNE cause sickness. Wear a respirator when handling the products.

FHDOIMNODEIF., YRIUEEZFERAULTZIA MR
FILIEVTLEEL,
. Fﬁ%ﬂﬁ First aid
1. BICASEBEF. EFEKTI50BL % UK 1. When eye contact occurred, rinse well with fresh running water

D E=FTLIEE L, for minimum 15 minutes and consult the doctor.
2. HEICANEESE. KEAITFATHFDICESTL RS 2. When skin contact occurred, rinse well with water and soap.
L 3. When the products were swallowed, do not force the person to
3. MISAACIES R, BECHAEFIC. BEICEMDL vomit but immediately consult the doctor.

4. When a large quantity of vapor of the products was inhaled, give

A o
HIEST T <IEE L, the person fresh air and consult the doctor.

4. 2BOERIZNS I UTGEF B EIDSRICE U,
EEIDBMZ R T TLIEE L,

. 1%%755% Storage conditions

1. JdZIREDRADILE. KO DEFEBFLIEDI=HEREIE 1. Reseal the container after use to prevent contamination and/or
B LTLIEE 0, moisture evaporation.

2. BEHHEIDOMIESEVER (EAEDLEWN) T, BHSE 2. Avoid direct sunlight and store in an indoor place (away from
E5~35CTHRELTLIEEL, heat-emitting substances) in the atmosphere 5-35°C, preferably

o o PO 10-30°C.
S5TLUT. 35T LETORMBOREFEET, irELL< ) . .
[310~30CTRE LT 2L, Avoid long term storage at/below 5°C and at/over 35°C.

— . _ . 3. Make sure the products are in the normal state before use.
3. BAICEULTE. B5N UHRBICEENENT % P
CHER<IZE L,

. %Ef*gﬁgﬂﬁiﬁ Quality guarantee period

MAZ 318 3 months after delivery

@ - SFELY 1

PACKAGING & NOTES

. ﬁ% Packaging

i NRREREEREEEE 18kgsh Can .. 18 kg net
RS LA e 200kgsE Drum ... 200 kg net
TOUTFF A ceeeeeees 1155 Bulk container ...... 1 mt net

B BFELY  notes

1. COEBERICEEHLTVDT—4 (3. BHDOREBENFERE 1. The contents given in this brochure are based on our
BHCEDL<LHDTITH, EROIRGFEAERZRIIT D experimental data carefully obtained in our laboratories,
BHOTIEBOFEFTABETOERICHT=> TIEEH] however, they do not guarantee actual usage results.
([ClEARt. BRAERLUTNSORETCONRE 2. The data are subject to revision from time to time.
CHERRLTEE LY,

2. EEARIF. FIULLWHIREEICKD, IEESNSIEN
dDFRT,

© F—IRRE
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CHARACTERISTIC FEATURES OF SUPERFLEX

B X—=/I\—=JULYIRX YU—X SUPERFLEX series

1. 7ZF VM, A FHESDVEHFAMET. B2 LY 1. Readily water-diluted, as they are anionic/nonionic/cationic

ATDIXNIVY 3> FeldOOA ROBURRATED ST, self-emulsions or colloidal dispersions.
NECKTEIRTDEENTEETT, 2. Neither environmentally hazardous nor flammable, as they

2. BEICHT2HEDE NKDBRIEDD D F B A, contain no organic solvents. A
3. BIESEEEL FCO%BEMTT. BWETEERRUE 3. Forms strong f|Im§ by drying at MFT (minimum film-forming
= temperature) or higher temperatures.
o 4. SUPERFLEX 500M is stably compatible with anionic and
4. 2—I\—T Ly 5 2R B0OM (&, kA A HETHBI. yeomn

. e AR cationic chemicals as it is nonionic in itself.
PEA VM DT A MERACBREICHALET T, 5. SUPERFLEX 300 is relatively stably compatible with cationic

5. A—=I\—TULwvUR 300 [&. F7ZFVETHDIZH. chemicals as it is weakly anionic.
NFFVEERE D HBRNZEICHALE T, 6. SUPERFLEX 300 has been tested by patch test by JSCH
6. A—I\—TJLvIR 300 . HAEEFREFERBRD) Y (Japanese Society for Cutaneous Health) and certified to be
FTAMIKDBHENTIHE U TERETH D EDHERIN safely usable for textiles.
TWET,

B X—=I\—JULYIRXE YU—X SUPERFLEXE series

1. RIEICHTDRED ML NKDERENSD D FE Av. 1. Neither environmentally hazardous nor flammable, as they
2. RIEEEREL FCORRICKD, BEEDRICHEINTET contain no organic solvents.
BEEELET, 2. Forms non-yellowing soft and strong films by drying at MFT

3. BAUEILY VISR —BETHHIcH. HEDMmK. or higher temperatures.
itk TR BN T LES 3. The film is excellently resistant to cold/scalding water and
N o ° o t heat because of the hydrophobic urethane elastomer
4. BEBEHEOY LYY IS A N —TH DI, KEDHE e

N b N e g ot backbone.
AN SOREREEDEIICE T 4. The film has excellent solvent resistance and high elasticity

5. 341 _Z_L_V'|'9E17{£:{ 3 11/—63557_ cH. fMDARFAEEE. HFF recovery rate because it is a crosslinked urethane elastomer.
VMER EDORBENABET T, 5. Compatible with other waterborne resins and cationic

6. BEED (40~50%) CRREVEBIMZHE T DIcth. FolRE(C chemicals as it is nonionic emulsion.

BNTVETD, 6. Readily dried because of the high solid content (45-50%)

7. BRI K DREAERMT B, FAI—7 >4 andthe thermo-solidifying property
MTENERTEET, 7. Applicable to t!1e foam-_coating method as it makes stable

8. ALY Y THORS, RYU—VER O-La—F¢>  lembymadineoamng.
i S —— . ngtpg;zi] :Japo screen printing and roller coating as it does

— o— AV - El T E=S :

9. A=N—JUv IR E-2000d. HAEXMMEALZHED o gypeRrLex E-2000 has been tested by patch test by JSCH
NN FFANERD, @M TAIE UTRETHEH I D and certified to be safely usable for textiles.
BEINCTWLET,

o " ® N
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HOW TO USE SUPERFLEX

INIFFHLIERIIC K DBNHHER Wettability improvement by anti-repellent

=T VJTHR. 2ETE. SRIREICOVNT. EMORESEC Some materials have low wettability/high repellency which
FOTENUREL I\ JEDRENTZDH SNBDEEHDDET, obstructs coating, painting and impregnation processes -This
TOEISHES. YUOVELURY UIRD T vERLAY Y problem can readily be solved by adding silicone- or fluorine-

HDBAICED S CHATEETDT. Wity auap - ~4g  based leveling agents. For detalls, please consult our sales
< ;“—“éu / ) B ; representative.

_ Property improvements by crosslinking agent

RIBAIECS (C K DYMER SUPERFLEX performs excellent by itself; yet, some properties
A=NN=TLvy IR BREATEENTMERZFHEITELUET  suchas solvent- or heat-resistance can be enhanced by adding
N, HEREBEIZEAT D EICKDMARIM. MEMELEDEE  appropriate crosslinking agents.
Y ER CTEXT, Crosslinking agents that could be chosen are water-soluble
BUERIE LTI, KBMEASZ VMG, AOAMIRF408. 4 melamine, water-soluble epoxy, oxazoline compound,
FHYYUVRIEEY. DILIRIA S RIS, TOvo RAY carbodiimide compound, b_Iocked |§ocyanate—based CI’OSSlIr.'IkII?g
P R— NRLEE] (TSZ ROY BN vu—%). AV TP H— agent (ELASTRON BN series) and isocyanate-based crosslinking
NZAUERIAEL TOETH. Z—I—T v I 2 EDEHED agerr:t. Itis impoztant to ch_oose th;tpesttc?sslinkipg a?entt for

- e A o = . ; each purpose and processing condition, taking various factors
E%ﬁ%fét{:@g;\g;ﬂé —;* hSATBEEZRL. BRI into consideration such as compatibility with SUPERFLEX, heat-

s o o sty | ke ot curing condition and usable life of formulated solutions.
RBAINLESZE(S SHHBRERELC SR <TZE L, When use of a crosslinking agent is desired, please consult our

sales representative.
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PROPERTIES & APPLICATIONS OF SUPERFLEX

@K MtaHE (R
R RZRRIE (40C) BIF/MIV=S | (IPA%°)
Properties Film properties Hot water resistance Solvent resistance Solvent resistance
%E I (Ethyl acetate/Toluene™) (IPA'S)
- RIREE 100% | 200% i ASR | #Ejib | Z2ER — — —
AL %1 ~ I—1% I—1% =
s B B fom | T pn | oo (PR e | mm DN | BB \eya5zevasa| T mgee | mme | mme | DN | EE ) ER SR EE ) 28
° (°c) | (Nfmmd) | (N/mm?) (°c) (°c) (°c) ° ° ° ° ° °
Characteristics Applications Appearance lnr;:ﬁg:e lonicity D aﬁ;’g(;asg; o Film-forming aid MFT2 sI?:r?iglfh Elongation m1 0%?:'/: 8 mz(’%?ﬁ 8 ;%%Tﬁuss Tg* S&f:ﬁgfﬂg tMefrllt;I)n% Area Weight Area Weight Area Weight
WRBIL VTR~ el
IZT)I- IT—FIL% R\ A S —
BECAATMK, MARIMEICHE| - B 7 MEBRA e , " .
126 |FI-ENCRERERALET. | HEEnLIA semitansparent | 3011 7~9 |72 | oo |PFMHEL SELE 57 87 — — 1328 72 166 183 40 | 18 | 85 | 130 | 14 | 22
Non-yellowing - Paint for metals/wood liquid Anionic Butyl Carbitol 5 max.
Ester & ether . EIZTP lt))_inger
F hard, t t and highl - Fiberbinder.
it el R
Ao A it N-XF)b
NP SN TABIEICE | -1E l W N _ . -
g 2 BH; A P > A
130 |RBEORRERALET. |stmmnmn | PEARE| g0 175 g5 | P=AY | gy |2EDURY| 155 68 6 — — | 1612 | 101 | 174 | 216 | o | 8 | 16 | 14 | 0 | 4
Non-yellowing :E:ste;;r?rz; i)rzri:enrtnfor metals sMeILIﬁ,t-r‘z:\Vr?slt)earent Anionic N,Methyp ca. 55
:T;rsatransparem very hard and highly ~Ha[r)d finishing agent fiquid Frmolone
water—/heat—/solvenf—resistant film * Plated surface freatment
MEBTHA VY P R~ SRR
MK, TSAIEICENS | - gt L) N S — e~
A E ) °57 AY
150 |RERERMLET, S FRAL I A FEREE | 3041 | g~10 | 727 | o003 &L SELR 45 330 19 22 807 40 195 212 17 10 82 | 110 | 43 49
Non-yellowing - Rustproof paint for metals S"”é:ﬁ%;‘gg‘slzearem Anionic Not contained 5 max.
:t:nrs&aettrr;irsparent and highly water-/ :$:’I(?!t|ef()t;¥?%int fiquid
solvent-resistant film ;‘;’ggf t?:;?n?:rﬁh
REBZEA VS PR—R s
IXFI)- I—=FILR 'ﬁﬁr‘fﬁﬂﬂfﬁ”
FBEATMAK, MABIECENC | - Gerdt L5 - . g R
150HS | XEREERMLET . - RRAEIN A AEERE | 3504 | 9~10 [ 77| o008 L SLUF 45 480 18 24 798 32 188 203 18 11 84 | 109 | 42 46
Non-yellowing - Rustproof paint for metals | Milky-white liquid Anionic Not contained 5 max.
- Paint f d
iz::s&aefrr;:sparem and highly water-/ | T:)I(rt]“eot::;?%em
solvent-resistant film ;‘Z’ggf trr]:z;?rﬁ:rﬁh
MEZEIA VY R—~ SERSEER
%ﬁ%"f}?;@ | o | N-XF)b
BRCHEK, MPRRICIRICE | ST SRR - e
- 2 A " B ¥ A P o~ N
170 |WEAREORRERALET. | MwEIH ﬁwﬁw ,ﬁf% 33+1 | 7~9 |’ Amo?; “ 1 o001 |2 NtMDt'ﬁ'l‘/ %I 50 50 — — 884 75 188 | 194 0 4 | 44 | 70 | 32 | 40
on-yellowin : - -Methyl- !
Estery& etherg :E?gg?t?g;angs nttreatment ﬁ:m(ijtransparent 2-Pyrr0|idyone
WMEZRA VY R—~ BRETA)VA
IRTILFR (OOFMEBLEPET, | &
o1 |E<EmmmpErmLET. | O S0 O \emmme | g5ay | eg | 727 | 004 | BU | #4928 56 5 — — | 1396 | 41 123 | 170 | 60 | 100 | 175 | 330 | 45 | 60
Non-yellowing ~Film top\coatj& primer Semitransparent - Anionic ' Not contained ca. 23
Ester (corona-discharged PET, blue liquid
Forms a hard and transparent film OPP, CPP)
HSRATASAVNA
HEZAAVD T R— HYAIVTE
T2 I-F )UK CTPRESH gy
FRCRODCEIC K VB mememun | SEVRA KP4 BL | SMF
300 Rt > ° A ) ) 301 6~8 - 0.07 : 20 1500 1.7 2.1 5.4 -42 94 178 52 32 172 268 25 32
Non-yellowing ) GT;SS lement sizin Milky-white Weakly anionic Not contained 5 max.
Ester & ether " FRTP binder 9 ﬁemltransparent
) iquid
Forms a very soft, transparent and highly | . Textile treatment
water-/solvent-resistant film - Textile handling modifier
- Textile printing
SFHER - YHBEIEFRENTAEBZRL. FEZRIBDTIEFHDFRB A,
The data are typical measured results, not specifications.
5 6
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PROPERTIES & APPLICATIONS OF SUPERFLEX

@K MtaHE ARl
¥ R BZREIE (400C) BIF/MUIV*S (IPA*s)
Properties Film properties Hot water resistance Solvent resistance Solvent resistance
I% E I (Ethyl acetate/Toluene™) (IPA'S)
- RIREE 100% | 200% i ASR | #Ejib | Z2ER — — —
M/ # 1 ~ = = I — 3
s B B fom | T pn | oo (PR e | mm DN | BB \eya5zevasa| T mgee | mme | mme | DN | EE ) ER SR EE ) 28
° (°C) > | (Nfmm2) | (N/mm?) (°C) °c) (°c) ° ° ° ° ° °
Characteristics Applications Appearance lnr;:ﬁg:e lonicity paft;lc?treasgiie" Film-forming aid MFT2 sI?:r?iglfh Elongation [T:O%%T:s mzo%?fl/ﬁs ;%%Tﬁuss Tg* S&f:ﬁgfﬂg tMefrllt;I)n% Area Weight Area Weight Area Weight
IRFU AN ) )7 27— %E%%Z—%*ﬂ
FREmEIA > 73— SN e
N—TRR—R5R KRTER N-X4F)L-
BEIHCTMIK, AR | - kg A S EBERA —— e . N ;
420 |PEEBERMLET. AR LA o | 3241 | 65~85|7 —27 | gor |2EOURY| 20 32 290 17 22 565 -10 198 | 205 5 9 | 83 | 121 | 28 | 47
Non-yellowing - Rustproof paint for metals | jiquid Anionic N-Methyl- ca. 20
Carbonate - Flim topcoat 2-Pyrrolidone
Forms a transparent, strong and highly | Paint for wood
water-/solvent-resistant film ' Papgr ”ea‘m?’.“
- Textile hard finish
WALV TR—b REMEER
H—iRz—r% 4 )V T
FEHCHGK, MascEnss| AIZH
WA HLET . T LA A FEIRIA oA s
420NS | \on-yeliowing AR EA Semitransparent 32+t1 6.5~8.5 / _.7_!'/ 0.01 &J, 65 32 290 17 22 565 -10 198 205 5 9 83 121 28 47
- Rustproof paint for metals | jiquid Anionic Not contained
Carbonate - Film topcoat
Film forming aid-free ver. of 420 - Paint for wood
Forms a transparent, strong and highly - Paper treatment
solvent-resistant film - Textile hard finish
EETIAVYTR—b
P—IRR—RR
SRR SHTEIAS Fies AEE
HICENCREERRUE| DT MRS T s > B | A
460 |5, - J4)U LR EREA ﬁkﬁﬂgﬁ% 38+1 |7.5~105 72| 0.04 &L SLLR 25 750 1.7 1.9 8.5 21 152 189 15 | 10 | FE | AR o0 | 4
) - Leather treatment ; Anionic Not contained 5 max. Dissolved | Dissolved
Non-yellowing - Textile treatment S_emltransparent
Carbonate - Film surface modifier liquid
Forms a very soft, transparent and highly
hydrolysis-resistant film
WALV TR—b
N—IRR—hR
ERICRE RIS feiiiesa
HICENCEEZEMRUE| T . T S 7=~ * \ weeE | um
4608 |5, ounFEmnEa (AESRE | gg4q | 79 | 7—FY | g03 sL | SHF 30 790 1.7 19 | 108 | -28 99 170 | 18 | 25 | BE | BB g5 | g
) - Textile treatment Milky-white liquid Anionic Not contained 5 max. Dissolved | Dissolved
Non-yellowing - Leather treatment
Carbonate - Film surface modifier
Forms a very soft and highly thermal
discoloring-resistant film
WBELIAVITR—b
H—HRR—hFR
i AN7K 5 B IS BN = e ek | - MHEDN &) - ) )
> . 8 s~ y o N7 —_ ~ 7— \ N N
470 |HBERALFT. E Y AESHE | ag4q | 79 |72 | oo | FU | SHF 4 | 640 | 25 | 41 13 -31 o7 | 138 | 5 | 7 |FF| AR 5| 45
Non-yellowing Textile treatment Milky-white liquid Anionic Not contained 5 max. Dissolved | Dissolved
Carbonate - Various binders
Forms a soft and highly hydrolysis-
resistant film
JBETIAVYTR—b
IRTILER %5% 55*—/;%?&%&]
N=N: ned M — - : * /K’r\/ — ~ ~
SR OEEMICEBN K EZE S = e ~ pa y A N
500M |EmlEd, EBIVL s AR | 4544 | gug | FTTY | gq4 sL | 5HF 18 | 1100 | 6.2 68 | 319 | -39 62 67 | 21 | 28 | AF | BB o | 5
) - Adhesive for dry lamination | Milky-white liquid Nonionic Not contained 5 max. Dissolved | Dissolved
Non-yellowing Various binders
Ester - Various emulsions modifier
Froms a highly adhesive film when wet
SR - PHBEFIRRNSAEBZRLU. FIEZRIBDTIEHDFIRE A,
The data are typical measured results, not specifications.
7 8
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PROPERTIES & APPLICATIONS OF SUPERFLEX

. [ip=vig: ARl ARl
B % RaRE (40C) | BIF/MVIVS | (PA%)
Properties Film properties Hot water resistance Solvent resistance Solvent resistance
ﬁ':l E i (Ethyl acetate/Toluene™) (IPA6)
iz RIREER = 100% | 200% i ASR | #Ejib | Z2ER — — —
Grades ERSD - FIHR | e RN {8 e o= | PYOR| S0 Ryt : HE | EE | @E | EE | @E | 28
= > { & | SE 5 3 [=F3 N=1;=23 SE
Gl R & AR ) | PH | ARy | EREA AR (Nmm?) | (%) |ToATRITEITR () | RS | EEER (o) | o) | o) | 8) [ () | (%)
Characteristics Applications Appearance Inr;/]:l;:gll,e lonicity pall:\t;lc?(raasgi(zee" Film-forming aid MFT"2 s{?gr?gteh Elongation r;o%%nl/fjs mz()%?JTﬂs nt%%rzjgluss Tg* Sgrtﬁs'iﬂg xm}n% Area Weight Area Weight Area Weight
MELEA VY TR~
IXRTILFR AN TA]
BLYDHFAVRERIEDEE | - &)\ (25—
PERRL, TAME, MALKSEE | - HSRMMEERS | S hmeTmik - ,
620 | MHCENCREEPRLET. | - ZEBHIEEN Semitransparent | 30 £ 1 | 7~9 73’1_?/ 0.02 CKL’_ 30 30 5 — — 2654 43 142 186 | 261 | 487 | 121 | 225 | 27 35
Non-yellowing - Paper treatment liquid Cationic Not contained
Ester -Varioug bindg(s
Compatible with various cationic gﬁ;:é%?rpzlﬂ? ?o?gnsgttals
chemicals and forms a highly heat-/
hydrolysis-resistant film
REZEA VYT RN
H—HRR—hR RSz liy/Inn
BLYDHFAVRERIEDIEA | - &)\ (25—
BARL, MEME, WK | ASABEERA | 1 Bm0mk - - L
650 | MHCENCREREIPRLET. | - EEBHImEN Semitransparent | 26 £1 | 7~9 73’17 “1 0.1 ‘“’_ 5 LT 40 340 11 21 374 -17 196 203 121 | 152 | 125 | 233 | 14 38
Non-yellowing - Paper treatment liquid Cationic Not contained 5 max.
Carbonate - Various binders
Compatible with various cationic gLa;;:é%?rp?ﬂ? ?D?gnfgttals
chemicals and forms a highly heat-/
hydrolysis-resistant film
BBRIEAVI T Z—b
IZFIR 'Eéﬂ
> ~ NN : /\‘/(‘/9—
EVAIRILYavEDRBRE | O <
| s _ o | EVAIRILYaVHEA | s — \ ez | e
740 %%gf HORIVCER | s sasasm | FLEEHEA s0+1 | 6~8 |77 o020 &L 5P 10 1300 1.0 1.1 0.3 -34 45 53 12 13 | B AR o, 21
Aroratic isocyarale - Adnesive Wilky-white liquid Anionic Not contained | 5 max, Dissolved | Dissolved
- Various bind
Ester . E?l;-{ogrfwulgoﬁrrsnodifier
Compatible with EVA emulsion and - Various emulsions modifier
Forms a strong and highly adhesive film
BEEAYVI T R—b
IXRTILR b=l
BETHA, THARNECEN | - RRENTA] - . el o
TR RMLET . &8/ vy— | TFBEERE o _q |77V ENY 140 _ _ sl kel
£20 Aromatic isocyanate 'Szﬁgﬂéfgﬁr}(fjne?gl Milkyt-white ' 30 1 ’ 9 Anionic 0.03 Not contained ca. 40 51 5 1394 46 9 136 18 3 strv%Tg);] gvﬁllltg] 10 20
Ester i semitransparen
Forms a transparent and highly water-/ liquid
solvent-resistant film
BEEAVI T R—b
IXRTILFR
BEBATMIK, MAFIMICEN | - HFEfnT NS JsI=T N
830HS| CEVEBERMLET, | -EE/ 2T jm%afﬁﬁ 541 | 7~9 |7=77| oot L 30 43 5 — — 1052 68 87 119 16 | 40 | 114 | 143 | 16 | 26
Aromatic isocyanate C:ﬁgﬂ:gﬁgggt liquid P Anionic Not contained
Ester '
Forms a transparent,hard and highly
water-/solvent-resistant film
BBRIEAVI T Z—b
TIXTIL%R
e ‘PETO 4 LA —
BRCEEEDRBRZEERL | = < 45 - . — N N
TAVIE 3 FA pA A b
860 |F9. B AV — AREBE| o149 | 6~8 |’ _j/ 0.20 CHJ_ 28 30 3 — — 1288 36 60 93 0 2 @ﬁg fﬁ%@ 0 6
Aromatic isocyanate - PET film coating Milky-white liquid Anionic Not contained Dissolved | Dissolved
Ester - Various binders
Forms a very hard film at ordinary
temperature
BEBA VPN
A — o B s
FEIETMmK, WARECEN | -S>V F— wERES .
870 | TEBEDRBERMLET. | JLLEERER | FEARE | oo g | g g | T=AY | g0 et 70 52 4 — — 1486 78 79 125 0 10 0 25 0 5
Aromatic isocyanate ~\Fl’apertrgqt&nent Milkyt—white ' Anionic Not contained
Ether - Various binders semitransparen
Forms a transparent, very hard and - Film surface modifier liquid
highly water-/solvent-resistant film

ZHK - YHEBIFAERNTAEBZR L. FEZRIT DD TIEHDFEA.
The data are typical measured results, not specifications.
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PROPERTIES & APPLICATIONS OF SUPERFLEX

@K MtaHE (R
MR RZERE (400C) BIF/MVIV*s (IPA=e)
Properties Film properties Hot water resistance Solvent resistance Solvent resistance
l%:l E i (Ethyl acetate/Toluene™) (IPA'S)
TS RIKEE o~ 100% | 200% ST ASR | #Exik | BERL = = =
s B B fom | T pn | oo (PR e | mm DN | BB \eya5zevasa| T mgee | mme | mme | DN | EE ) ER SR EE ) 28
° (°C) 2| (Nfmm2) | (N/mm?) (°C) (°C) (°c) ° ° ° ° ° °
Characteristics Applications Appearance Inr;/]t;ﬁgle lonicity pafl;lceltreasgige" Film-forming aid MFT™2 sI?:r?S?h Elongation n:g%?]nl/;s mzo%%nl/ﬁs r\T(I%L:iTJquSs Tg® S{'efr‘ﬁ;f.’}g tl\il;l]l:]n% Area Weight Area Weight Area Weight
CALEENTH
WMELIAVITR—b DAVE 2o
IZF)V% d=T 1V TH
it BRSSO B B éﬂgﬁ%ﬁﬁ%
NI, SR FEHMEDRY) [ 25 o s ~ \
E-2000 | FRBERALET . wANTE | AEREE | o g g5 75 TV g0 BLo S ER 17 1350 | 07 11 1 -38 195 212 13 | 18 | 108 | 150 | 31 | 37
Non-yellowing g:'cfl'(‘fg leather treatment | jjjy-white liquid Nonionic Not contained 5 max.
Ester - Coating
Forms a strong, highly resilient, highly - Glass fiber sizing agent
adhesive and highly water-/solvent- - 3D printing agent
resistant film - Permeable-waterproofing
agent
EETIAVYTR—b
I—7IL&R
AN RRIE, THEKIECE | - A TR TA EAA/
N ERCRWEHRFMY | MERSEEA |y oo — BL | 5T
E-4800| PEBZRRLET . AT VEEAT 40+1 |65~85[97=7Y| 030 _ 19 720 1.6 2.2 3.9 -65 183 216 1 5 140 | 278 | 89 | 141
Non-yellowing - Artificial leather treatment | Milky-white liquid Nonionic/ Not contained 5 max.
Ether . - Eﬁ:iqra:grlrr:gnrpodlﬂer Weakly anionic
Forms a soft, strong, highly resilient
and highly hydrolysis-/scalding water-
resistant film

SR - PHBEIEIRAERNTAEEBZRL. FBZRIBDTEHDFIREA.
The data are typical measured results, not specifications.

% 1

oAl UPA-EX 150 ; B (1))

X2

RESREZAERM  SREE (MFT)

B (YUK H) RE 300 um (wet)

% 3

(Rheogel-E4000 (#) 1—E—T L)

% 4

ET Do
PBRDERRAESRM | 1/20ERZ [BVERbER]
&£9d. (BET7O—5RXY CFT-500D (k) 52
RUER)

% B

(1/7wt% L)

% 6

I PA vV Z7OEILZI)LI=)L

FERERETTE | KEBLE (F/ Sy IRESD
ASABBRAETE: SFNHEETHAIERE

ARCERAERS RERBEREZ [REDEE]

BIF / MUVIYV EBEEIFIL MILIYV

"1

*2

*3

*4

*5
*6

Average particle size measurement: Light scattering method
(Nanotrac particle size analyzer; UPA-EX 150; Nikkiso)

Minimum film-forming temperature: MFT measuring apparatus
(Yoshimitsu Precision Instruments); coating thickness 300 ym (wet)
Glass transition point: Dynamic viscoelasticity tester
(Rheogel-E4000) (UBM)

Softening temperature measurement: Flow beginning temperature
measured and determined as softening temperature; Shimadzu
flow tester CFT-500D (Shimadzu corporation)

Melting temperature measurement: 1/2 method temperature
measured and determined as melting temperature; Shimadzu flow
tester CFD-500D (Shimadzu corporation)

Ethyl acetate / Toluene = 1/1 wi%

IPA: Isopropy! alcohol

11

BB {F B & RE:500um
IR PiRRBREEX 15 KB AR 80T X 6lE 120CX 205
MHRAK - MERIMRER SR 24 BERE. P8 (2X4cm) Z 0%& UIcENEZxR T,

Film forming condition: Film thickness: 500 pm
Drying: Room temp. x 15 hrs. —80°C x 6 hrs. —120°C x 20 min.
Hot water-/solvent-resistance measurement:

Immersed in each liquid for 24 hrs. initial state (2 x 4 cm) as increase rate 0%

12
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PERFORMANCES OF SUPERFLEX

1. BIRDOTMEE  Heat resistance of film
THEAMEELER  Heat resistance test
125 CFEHHICHE~RBA%Z K EYIEAIE

Exposed to 125°C atmosphere — Measuring film properties after certain time

4. BIEOMINKDI BRI  Hydrolysis resistance of film

Omt 77 LA UMEEHER  Alkali resistance test
ALIBZAF 1 5%Na0HK
F1E120T X209

Condition: Immersion in 5% NaOH ag.soln. (20°C / 40°C / 80°C) for 24 hrs.
— Water rinsing x 1 min. — Drying 120°C x 20 min.

NN

a7

#(20T. 40T. 80T)(C24FE=ER. KHEX 19,

=] =] TAILLEE
Film strength
HES E 100%EY25R | 200%EY1S5A | 300%EJI15Z
& (N/mm2) (%) (N/mm2) (N/mm?) (N/mm?)
Grades Tensile strength Elongation 100% modulus 200% modulus 300% modulus
*ﬂﬁﬂ&f@'lé 57 87 o . _
126 Initial state
125Tx7H
125°Cx7 days 67 23 - - -
AR 45 330 19 o0 26
150 nitial state
125TCTxX7H
125°Cx7 days 45 300 21 o2 og
A 20 1500 16 18 23
300 nitial state
125CX7H
EhaTs 17 1400 16 2.0 08
i 17 1350 3.0 38 46
E-2000 nlloasae
125CX78 | g 1290 27 30 35
x7 days

2. RIRDOTEFEME  Abrasion resistance of film
T EEFEMEER (7 — /) \—TXEEFESAER)  Avbrasion resistance test (Taber abrasion test)
RIES500um. CS-17 1000g. 1001 27)L

Film thickness 500um; CS-17 1000g, 100 cycles

SHUERIGER . Test results:
BRRE
L= HAY Immersi(;n t;nr:perature
Initial properities 20T 40T 80C
=i RN 8= RN R iR ;2= iR =
Grades (N/mm?) (%) (N/mm?) (%) (N/mm?) (%) (N/mm?) (%)
Tensile strength Elongation Tensile strength Elongation Tensile strength Elongation Tensile strength Elongation
%1k
E-2000 17 1350 15 1100 14 1230 }
Deteriorated
E-4800 19 720 19 720 21 750 24 810
@MitEh K4S ER  Scalding water resistance test
QIRSAE 130T X 1858 (pH4 . OFFBL AR ) =& %, 7Kt L. 80T X 2BsRsz1E
Condition: Immersion 130°C x 1 hr. (pH adjusted to 4.0 with acetic acid) — Water rinsing — Drying 80°C x 2 hrs.
SHERESER . Testresults:
BB RS HE 100%EJ 152 300%EY152R
MEBOEE |RE (N/mm2) (%) (N/mm2) (N/mm2)
Grades Tensile strength Elongation 100% modulus 300% modulus
HoKUIERT E-2000 17 1350 0.7 1.1
Rl E-4800 19 720 16 2.7
HoKUIR% E-2000 21 1110 0.8 1.5
After freatment E-4800 29 860 1.6 2.6
@MEEVAESHER  Wet heat resistance test
AR 70C X 95%RH. 20085 EEEE
Condition: 70°C x 95%RH; exposed x 200 hrs.
SHERFSER . Testresults:
BB fEA” e 100%EY 152 300%EY152
MEBOEE |RE (N/mm2) (%) (N/mm2) (N/mm2)
Grades Tensile strength Elongation 100% modulus 300% modulus
B IIET E-2000 17 1350 07 1.1
il E-4800 19 720 16 2.7
PSS E-2000 19 1380 07 1.1
e bl E-4800 26 750 16 2.7

i EFEREE(mg) ot EFEREE (mg)
Grades Abrasion loss Grades Abrasion loss
126 1.3 420 0.9
130 3.5 460 0.4
150 0.5 460S 1.9
150HS 1.7 820 25
300 04 E-2000 0.4
3. FEOETISYE  Electric properties of film
i REEBESER(Q) |#FREEE(Qcm) miE REBEEEN(Q) |HEEEEH(Qcm)
Grades Surface resistivity Volume resistivity Grades Surface resistivity Volume resistivity
126 9.1 X 104 8.1 X 10 420 9.1 X 10® 6.1 X 104
130 1.0 X 107 3.1 X 10 460 1.1 X 10 1.5 x 10"
150 1.0 X 104 34 X 10" 460S 1.1 X 102 1.4 X 10"
150HS 26 X 10+ 3.1 X 10" 820 46 X 104 23 X 10
300 9.7 X 107 2.3 X 108 E-2000 6.0 X 108 2.1 X 107

HEBIRTUAIER | REERTER

BIEZRM - 20TC.60%RH  Measuring condition: 20°C; 60%RH

IR - PHBEFRERNTAEBEZRU. FEZRITBDTIEHDFETA.
The data are typical measured results, not specifications.

Insulation-resistance measurement: Toa DKK

13

SFHEK - PHEFRENTAEBEZRLU. FEEZRIBDTIFHDFE .
The data are typical measured results, not specifications.
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PERFORMANCES OF SUPERFLEX

B. Z—=I\=TJ ULy I XDZEEMADEEME Adnesion of SUPERFLEX to various materials
BEMRIEE—E  Grades & materials

6. Z—=I\=T L v I ADRIERERNRD—PHI Example of use of crosslinking agents to SUPERFLEX
BIEERZHAT S E T KEOMERMENESICELELERT,

Use of crosslinking agents even enhances chemical resistance.

Bt JOFHELE | ABSHIlS JOFHEME HE ok . THSEIME  Fle o
oo | EREPVC BEPVC | RURF Lo Acrymnnrn: HUA—f2— DET .EEEO)ﬂﬁj,mﬂ( fitiaHIME  Film's resistance to water and solvents
miE Soft PVC Rigid PVG Gorona discharged | Butadiene-Styrene | Polycarbonate | Corona discharged (RZRRYERNSRME  Film-forming condition)
resin o
Grades PS FRE #9500 um  Film thickness: ca. 500 ym (dry)
126 A A TR TR BRA0T X 3EE A#ES0T X3KE 120T X205
Drying condition: 40°C x 3 hrs. — 80°C x 3 hrs. = 120°C x 20 min.
150 C A MHEZK - HEEIMEER  BZR24BRE. Y1H (2 X4emDaEERF) Z0% & UTCBINEZR T,
Hot water-/solvent- resistance measurement: Immersed in test solution for 24 hrs. initial state (2 x 4 ¢cm) as increase rate 0%
150HS C A
ks (g fitaRI - .
170 A A A ] RIEEE i@k 4 (@ C) BETF/ MLT Mia#lE (IPA )
Enm Film properties Hot wat&r0 Eglstance R — Solven(tI FEle-z\.s;stance
210 A A A A A A (Ethyl acetate/Toluene™)
A= 13N
300 A A B A B TUyHR| 2HEH &j )| WE | @R =R EE | E5R | ER | =8
210 Crosslinking mm (%) (%) (%) (%) (%) (%) (%)
420 A B A SUPERFLEX agent sI?g:gfh Elongation Area Weight Area Weight Area Weight
210
460 A B A )
A=I\=TLvIR
210 &4 100 — 56 5 60 100 175 330 45 60
460S A B A SUPERFLEX 210
470 A A
IRFIHR
palu] ? | A/ A *1
500M A A A A A A ;ZITjSJEEﬁgim 100 | 4.7 76 7 5 13 49 57 0 o
added
620 B B A B B A
AIRIA= t\j&
A
650 A A AMBAIEER " | 100 | 26 70 10 8 18 44 63 27 33
Carbodiimide closslinking
agent added
740 A A B A A A
FHFTIU ‘/%3\
5] PN *
820 A A RIEBAECSR [ 100 | 24 84 7 16 26 56 64 5 17
Oxazoline closslinking
830HS C A agent added
*1 Denacol EX-614B: Nagase ChemteX corporation
860 C A B *2 CARBODILITE V02-L2: Nisshinbo Chemical Inc.
*3 EPOCROS WS-700: NIPPON SHOKUBAI CO., LTD.
E-2000 B B C A B *4 Ethyl acetate / Toluene = 1/1 wt%
*5 IPA: Isopropyl alcohol
E-4800 C C B
A: Very good
B: Good
C: 0K
15 16
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APPLICATIONS OF SUPERFLEX GRADES OF SUPERFLEX IN DIAGRAM

Iﬁﬂﬁﬁlﬁgﬁi—% Grades & applications

Adhesiveness to: Typical applications - Bia
m - Adhesive ' m
2 & B B . 5| |2
Grades Characteristics % 3 5| o . g % “HFAE
7 a e e 2| . 5 g Ele|E|s = - Cationized
sl2|2le|l&|ls|z|s|s|3|z|8|e|E|&|é&
BH. ZEE (ABS) - TitkiE
N2} - Water resistant
126 Strong, adhesive (ABS) e e e AlA|AIB B B|B - MEEEN
— b iy SO = - Resistant to thermal discoloring
130 TSN ﬁﬂWJleﬁﬂ’iL&u Wﬂﬁkl&*\mﬁeuu kN =21g AlA|A AlA|A B Al B
Super-hard, hydrolysis-/water-/solvent-resistant, high Tg
SREN. MK, it
150 Strong, water-resistant, fast-drying AlBIA AlAIAIB A A|lB NMP L . C739"7.|' ‘g1 4
. - - Cationize
seEl, MAKM. 2R, SRE - R - NMP-free . B
150HS Strong, water-resistant, fast-drying, concentrated AlBIA AlATAIB A A|B 'Si![ﬁ'ﬂ[bkﬁﬁgﬁ . g%ﬁ
— - - Strong .
o | AR WK, WA A alela NANRE Hycrolss resstan dheste
Hard, water-/solvent-resistant m
10 | B EEMGE KUIZFI) alalslela slalals NE 500w | @
Strong, adhesive (paper, polyester)
o SRS B
300 | RRML e MRS, RN Al |alalale B| |B|a|B|B|A R YPET  hcneste oper
B, TN BB, T K, A g R Mooparces
« MEAZK D BRI MoK, B - Adhesive - - ki - Compatible with
420 Strong, hydrolysis-/water-resistant, adhesive AlAIBIA BIAIAIA|B B AlB - Water resistant Eﬁﬁ%b other chemicals
- Microparticles z
: N2 ol R . .
Strong, hydrolysis-/water-resistant, adhesive 300 Flexible m m
REE MK BRI, B8, 88 -ETe HighTg
460 S ) AB|B|A|IBIA AlB|B|A|IB|[B|B . TSR . Solvent resistant
Soft, hydrolysis-resistant, fast-drying, strong - B . PETEE M - Tl Heat resistant
FEME MK D BRI, BZIRIE. 28, MAEE ik ueald ) 'ﬂ'ﬁﬁﬁ . ifn".t;}‘(‘li - Water resistant
460S Soft, hydrolysis-resistant, fast-drying, strong, AIB|[B|A|B|A A|B|B|A|B|B|B - Forced emuision |- Adnesive to PET - THANKSI B - Hydrolysis resistant
thermal discoloring-resistant - Coarse particles |- Versatile
4o g DI ZRAE
470 RERME MK FRIE, HE1E A 8laA B 8lA ﬂ
Soft, hydrolysis-resistant, adhesive
TRSE I S5 | - A - Versatile
soom | EEIEEEIOREE AlA BlB|A B|B _m BT Micopertices
Adhesive, adhesive when wet . =3 . Impregnating

NTF AV REEH EOIEAM. Btk (], "YU
620 TRF)V). MHEkME, TA0K D R AlBIBIBIAIB BIBIB AlB

Compatible with cationic chemicals, adhesive (paper, polyester),
heat-/hydrolysis-resistant

AT 7 REEENE DA, MANK D BRI, TiZkE
650 Compatible with cationic chemicals, hydrolysis-/heat-resistant AlB|B|A|B B B A|lB - EEE
- Hard
ZEE(PVO). &gk, a8 - BB Film-forming
740 Adhesive (PVC), fast-drying, strong AlA BIB|A B BB « B&LY - Soft texture
= — A — . £ -H i
a0 | R BEL @M GE. KU LZTI)) Alelslal lal |s NP R et o
Fast-drying, strong, adhesive (paper, polyester) E-4800 ﬂ
ga0Hs | THEAE, B (I, KU T2 7)L). 3880 clelsla B Als -
Heat-resistant, adhesive (paper, polyester), strong
geo | EEREL. MAKIE B Al |alalB A
Hard, water-resistant
Bia () | MK, AR, SEE SS M H HH
870 Adhesive (paper), water-/solvent-resistant, hard BIB|A BB A|B ﬁE E
o000 | TIAKHE, B )AL, RE, B WaE | (g | [alalala sl alalalg Hardness
Water-resistant, thermosensitive-gelling, soft, adhesive, heat-resistant
E.as00 | FEIL MEKIE WAUKOBIE B2 IUEE | || (5lsls Alala
Soft, scalding water-/hydrolysis-resistant, thermosensitive-gelling
A: Very good * TV 3 Vg &
B: Good * Emulsion resin modification
C: 0K
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