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2.1 Styrenic thermoplastic elastomer

a7 AH43tEo)Al d3Y dFAEHEA A4
A 158 AAE JehH, 713 8 2xE &Y
Y 7HaA Wle Jehdle] AE 59 71T wws
o}4¥ 4 gloH, A&4o] shsdi}.

drtaAe Jellles AL F2E A Hd ¢ &
olch. 7AAArel styrened}t dAArel  elastomer7}
block 35342 F=Z[poly(styrene-b-elastomer-
b-styrene) 15 7}k, ALolAe A4}l elasto-
mere]] 28 29} 2 A2 Jehin 713 4
q &5F FY AT 7434 styrened] 93 d7}
24% vehdc. 3184 shas) opd 4l A%
olng FAkgo] FoiA 47} 9t

POLYSTYREN
DOMAIN

——— ELASTOMER
MID SEGMENT

Fig. 2. Styrenic thermoplastic elastomer?] 7%

Poly(styrene-b-elastomer-b-styrene)&  alkyl-
lithium initiatorE o]4-3le] Fol& & E4 ¢
A€}

F2 0|45+ elastomer®: butadiene(SBS),
isoprene(SIS) ©] <lc}. SBS, SIS¢} & A-B-Ag
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R-Li*+CH,=CH—R—CH-CHLi* o)
AN
R—CH,—CHLi* + nCH,=CH—R(CH,—CH),—CH,~CH"Li*

§7Li* +#CH,=CH-CH=CH;—
S(—CH,~CH=CH—CH,),_,~CH,—~CH=CH-CH, Li*  (3)

Fig. 3. Styrenic thermoplastic elastomerd] 34
mechanism

elastomer?] 74 uhe-Al 2 detAAd] FAE el
7] gEel 0|3 237 ¢]a polybutadiened] 1,
4-,9} 1,2-isomer®} random copolymerg ©<43}
& £35}o] odoj4l SEBS block copoplymerE AM-3
<8 oAL Lol A o}F Hold AFAE 2ol
.

, H. .
—CHZ—CH=CH—CH,TCH,—(|:H— A —cu,—cn,—cu,-cn,+cn,-|cu-
CH A
' I '
14 112 CH, E ' B

Fig. 4. Polybutadiene isomer copolymer$] dehydr-
ogenation

o4 A5E Anua s aTe A 2 5
Y AT, ARES et

ol AAEL F /M ol E Aiseld ¢ 9l
) g polystyreneo] 712 e 313, elas-
tomer chaine] 42 #3 glo} chain®] wlnA&
g} F& Hez & 4 9k

F2 olf LolEe A, A4 A, M ¥
oF, AH53} efole} S| 2xqlr}.

2.2 Thermoplastic polyolefin elastomer

Thermoplastic polyolefin elastomer(TPOs)+ £
¥ polyolefin plastics} ¥43 elastomere] ble-
ndsZ AR A ¢ Slrh
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8000 propylene rubber(EPR)¢] blends7} ¢low] F2 o]
o Unnieasosd SBS £5%  polyolefinel= low-density polyethylene
4 Vuleanized SBR (LDPE), high-density polyethyiene(HDPE), lin-
6000 L ear low-density polyethylene(LLDPE)S3} ethyl-
ene?} vinyl acetate(EVA), ethylacrylate(EEA),
methylacrylate(EMA) 2] copolymer 55 & 4 ¢
- 29 polyolefine] Ao 2 A4shn 443} 5o
g w000 A 70 2= propylene homopolymer, 4:%¢] ethyl-
@ enes}9] copolymer7} §lc}.
Ao RE o]45 ROEE ethylene-propyl-
ene rubber (EPR), ethylene-propylene-diene mono-
w00 |- mer(EPDM)7} tEHels o532 o3Ad< 714
3 Q7] e Fo2 sl Fpsd.
£4¢ 43jud PPY| A4 $440] 33 160C
, Ax Hug TPOE o 140T7HA #-43 A2E o
0 | l e}, TPOS) 53 whgt AR=H w4 ¥ &
T s RAAE e AR 6T deod, wg
Fig. 5. t}& &hAdxlsle] $9-w8 Ax wl=m 7139 28 k3HoE 143 ZH AL G
%4 Heh2= polypropylene(PP)3} ethylene- o Waelds PR gl A}, dv)ef Rt dse
Table 1. Styrenic thermoplstic elastomer?] $-8-2-o}
Trade Name(Mfgr) Type Hard Segment Soft Segment Notes
Kraton® D and 3-block(S-B-S or S-1-S) S Borl Geeral purpose, soluble and
Cariflex TR (Shell) and branched(S-B)X, compounded products
Solprene 400%(Phillips) Branched(S-B)X,
Finaprene(Fina) (S-B)X,,
Stereon(Firestone) 3-block(S-B-S) S B
Tufprene and 3-block(S-B-S)
Asaprene( Asahi) General purpose, solubel
Europrene Sol T 3-block(S-B-S or S-1-S) S Borl
(Enichem)
Kraton G(Shell) 3-block (S-EB-S) S EB Improved stability, soluble
when uncompounded
Elexar®(Shell) 3-block(S-EB-S) s EB  Wire and cable
C-Flex(Concept 3-block(S-EB-S and S EB Medical applications
Polymers) silicone oil)

K-Resin(Phillips) Branched(S-B)X, S B Hard, rigid; used for mold-

ing and sheet extrusion

2No longer made in United States.
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Table 2. 48315l 24 TPO9| F57

Supplier

Tradename 1976 1986
ET® Allied Discontinued
ETA® Republic Plastics
Ferroflex® Ferro
Polytrope TPP® A. Schulman
Renflex® Ciba-Giegy Research Polymers

RPI International

Ontex®

Renpac®
Somel® Du Pont Discontinued
TPN®
Telcar® B. F. Goodrich Teknor-Apex
TPR® Uniroyal Reichhold BP Performance

Chemical Polymers Inc.

Vistaflex® Exxon Discontinued in
North america
Flexural 4
Modulus ]
PSI
10° |
i ETA-3131E
ETA-3104
104 ETA'3041
-20 73 160
Temperature Degrees C

Fig. 6. 2% W& modulus?] 33
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Table 3. TPO4 Sl dit A

Acetone Good
ASTM oil No. 1 Fair

ASTM oil No. 3 Fair

ASTM fuel B Poor
Bromine, anhydrous Fair

Butyl acetate Good
Butyl alcohol Good
Butter Fair

Sodium hypochlorite, aqueous Good
Chromic acid Good
Detergents Good
Ethyl acetate Fair

Ethyl alcohol Good
Ethylene glycol Good
Formaldehyde Good
Formic acid Good
Furfural Good
n-Hexane Poor
Hydrochloric acid Good
Hydrogen peroxide, aqueous Good
Isooctane Poor
JP jet fuel Poor
Methyl alcohol Good
Methyl methacrylate Fair

Skydrol® 500B Fair

Sodium carbonate Good
Sodium hydroxide Good
Sulfuric acid, diluted Good
Tetrahvdrofuran Poor
Toluene Poor
Water Good

7] AR Bol 37] b &4 Wt =i
F2 253 AA S8A), 71A Lo A 2 2l

2.3 Elastmeric alloy themoplastic vulcanizates

Elastmeric alloy(EAs)&= 5 £% o)At¢] TPE/}
&4 blend Slof 4} 42 2] 433} @
AL T8 ALE Jehid diZAH ez

themoplastic vulcanizates(TPVs)E & 4 Sledl
o) AL 13 254 FkaA 2EA} EFHA
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"HAAY A% AL 59

TPEo|ct. 7ka TRAZ o]45e] A& AL F=2
polyolefin(£3] polypropylene)o]n] 15Aleg:
ethylene-propylene elastomer7} o]-8-%Ic},

7 1A AR © 7L 19814 MonsantoA}e)
Santoprene® thermoplastic rubber2 polypropyl-
ene?} EPDM rubbers E33 #o|dt. 21 %
Geolast® elastomer7} 7% H4=d] pps} nitrile

Table 4. TPV} 7185]%) k& TPOS}e] ZAu)a

rubber7} AH-% Aojr}.

713§ 4R Ao B AAIES} mod-
ulus7} ke, 4 2 AR $=Hd) dig qi;ﬁgo]
A1, 715 dg AFAe] FHEAAL 2 2=
Z7lo) gt S wislst Aoy 100914 125CAAE
A" 47} ek

BE TPVE dynamic vulcanizationd ©]4-3}f

Property ' Blend A“ : . Blend B? '
Unvuleanized Vulcanized Unvulcanized Vulcanized

Extractable rubber, pct 33 14 - -
Crosslink density, moles/cc 0 1.6x10°4 - -
Hardness, Shore A - - 81 84
Ultimate tensile strength, psi 717 3526 583 1905
Ultimate elongation, pct 190 530 630 430
100% modulus, psi 701 1160 412 725
Compression set, pct - - 78 31
Tension set, pct - - 52 14
Swell in ASTM No. 3 oil, pct - - 162 52

¢ Blend A (parts by weight) : EPDM rubber, 60; polypropylene, 40.
® Blend B (parts by weight) : EPDM rubber, 91.2;polypropylene, 54.4;Extender oil, 36.4;carbon black, 36.4.

—

1.0um
Fig. 7. TPV 2] Morphology

7}3’3’51°1 A o)RE & 5 A 2¢F F o

£ 71 AgAE Aol ozt Y we 28 £F
o AAle Ao® o] HAA drparA A7}
Ao A o] AL Fate TPEY A& epi)
@ 5 olth 7 ge] AH-EE $A 2 polyolefin
o|o nylon, SAN, ABS 5% 4z Ro|y 3HZ=

25 F X 1 to 1.52#m Diameter

X 5.4 #m Diameter

—
o
1

X" 17 um Diameter

Stress, MPa
S

b

X’x 394m Diameter
/Iz;zm Diameter
5

0 ! 3 1 1 | )
0 100 200 300 400 500 600
Strain, %

Fig. 8. 5 7 Z7]e o}& QA
tion W3}

7}= 2} elonga-

diene rubber, butyl rubber, EPDM, nitrile rubber
o] &4t

5 Qi) Al azt £4 Wiyt Avled o
A} A48 A ke 2 ARE Fo] ARHeR
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Teble 5. A+2-3H9 TPVe] 4 A 25 ) vlad Y, R g E40]
Designation Shore  Specific Solvent Service Holu}z, &4, A7) A Ao 2o} 254, A7)
l l . .
- ®}::]1rdiess G;'awty Resistance Temperature . A244), hose, tube, 7|ARES ¥ o)43)
antoprene®, black, general purpose,
A7 e
for molding and extrusion 3Az gleh.

101-55 55A 0.97 Moderate  -60 to 135°C
101-64 64A 0.97 Moderate -60t0 135C

e d00r Fluoroelastomer
101-73  73A 098  Moderate -60to135C
101-80  80A 087  Moderate -60t0135¢C T = Polyacrylate
101-87  87A 096  Moderate -60t0135C go_ E ol gy pppw olon Epchiorohdrin
10140 40D 035  Moderate -5510135C 58 EPDM-TPVs 35 Tpvy
101-5 50D 094  Moderate -35t0135C Eer & | == Neoens oo

Santoprene®, colorable, general purpose, gk 5.5 sool Otefinics

for molding and extrusion 3
201-55 B5A 0.97 Moderate -60 to 1357 At E g;g:lm Rubber Polysulfide
20164  64A 097  Moderate -60to 135
20173 T3A 098  Moderate -60to 135¢C 0k - Em "p &y
201-80  80A 097  Moderate -60to135C A iksrustar PR

140 120 100 80 60 40 20
ASRM # 3 Oil Volume Swell, %

Fig. 9. dJ2i7}=] 2759 yA wla

201-87 87A 0.96 Moderate  -60 to 135°C
203-40 40D 0.95 Moderate -55 to 135
203-50 50D 0.94 Moderate -35t0 135°C
Santoprene®, colorable, flame retardance
251-80 80A 1.20 Moderate  -55 to 135°C
251-85 85A 1.15 Moderaie  -55 to 135°C
251-92 92A 1.20 Moderate -5510 135°C
253-36 36D 1.34 Moderate -50to 135C

2.4 Copolyester Thermoplastic Elastomers

Copolyester elastomerse Z5-& tjAlsl= AR
9o % engineerig plastico 2% -«‘g- 93 AL R

25350 50D 110 Moderate -45to135C ek, FAE d30ME 2 AL, creep AFA,
Santoprene®, colorable, food contact, medical use W A 25 w99 S84 RS A}, =3
271-55  55A 097  Moderate -60to 135C 73 §adAXle] Hoju} engineering thermoplastic

271-64 64A 0.97 Moderate -60 to 135°C

elastomer2%. Qo] )7]%. el
27173 T3A 098 Moderate -60t0135C 4o} A7) ek

- ] ‘ L

271-87 87A 0.96 Moderate -60 to 135°C r;]..E_ TPEQ]- u]-z]-7]-z]§_ 76]} }‘(}E} LE AJ-B_E L]-T

27340 40D 095  Moderate -55to 135°C o]A=d dimthyl terephthlates} tetramethylene,

273-50 50D 094  Moderate -35to 135 polytetramethylene ether glycold] &3 & 53l
Geolast™, black oil-resistant block copolymer HeZ QojAlc},

701-70 70A 0.99  High, nonpolar -40 to 125°C

E3 ®olzle o]2
701-80  80A 109  High, nonpolar-40 to 125 19723 % Du Ponte} HytrelBejehs olg.e2

701-87  &A 107 High, nonpolar-40 to 125¢ A& A1) em oo} Eastman Chemical Products

703-40 40D 1.05  High, nonpolar -35 to 125 o4 198339] Ecdel®, GEA] 19854} Lomod®
Zhe ojFo 2 sjiele *F%EMZIE et

7KHE Bald. & & B4¢ A4 4 g o) & Buelgt LelAEAS Aun] 24, engineer-

Azel 35 A a7 A 2Age Ao F¥ ing plastico]Z BlZFen] wl Hopd $AXE )

#710| Hr}. Jtt. ® Hold dynamic performanceE AW £49
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Table 6. Copolyester elastomer®] 7]A3 A3

Property nits Hytrel Grade
Method 4056 5526 6356 7246
Hardness D2240 Shore D 40 5 63 72
Flexural modulus D 790 MPa 55 200 300 520

pst 8000 30,00043,00075,000
Tensile strength D 638 MPa 28 40 41 46
psi 4000 5800 6000 6600
Ultimate elongation D 638 % 550 500 420 350

Tear, Die C D1004 KN/M 100 160 175 200
Ibf/in, 580 900 1000 1150
Izod impact, D256J/em No No 03 04

notched, at -40°C break break
Resistance to flex, D1052 cycless >1 >5 2 -
cut growth, pierced x108 x10% x10°
Melting point D3418 C 148 202 213 219
°F 298 396 415 426
Speciflc gravity D 792 - 116 120 122 125

30 HYTREL®
P | 7246
25
©
S
- 2C 6356
? B /
A AN
o 15 N |t 5556
1%}
= 10 L
/ AN
4056 -
5
0 ~
5 10 15 20 25 30
Strain, %

Fig. 10. Modulus at low strain

o] 23 A&H o] springe 2% F-83 Roln] ¥
o] Y&t dynamic response’} S5 7|AA 7}%9
EA4o] A,

utgo it Agto] < A7) A e] Fof o
600volt7h A% A" 71 9lo) AAARAR, switch,
connector 5ol FH$3HA o]g- o] A},

METAL

ENGINEERING

PLASTIC
Load

HYTREEL®?

3 5 10 25 50 100
Useful Elasticity (%)
Fig. 11. 315l o}& &tA] ¥l

Teble 7. uf2o) o3t #A3HA wix

Taber Abrasion® NBS abrasion
Hardness? CS-17 Wheel H-18 Wheel,
Index? pet.

mg/1000rev mg/1000rev
Hytrel 40D(92A) 3 100 800
TPU-Ether  90A 6 No data 395
Hytrel 55D 5 64 3540
TPU-Ester 55D 2 80 1200
Hytrel 63D 8 160 2300
Hytrel 72D 13 66 4900

@ Properties were measured on injection-molded test speci-
mens.

® ASTM D 2200.

¢ ASTM D 1044.

¢ ASTM D 1630.

Table 8. A4 A714 A=

Dielectric Dielectric  Volume

Polymer Thu?kness Strength Constant Resistivity
) (yolts/mil) (100Hz) (ohm-m)

Hytrel 4056  0.075 390 48  94x10'°
Hytrel 5526  0.075 390 4.2 2.4 %10
Hytrel 6356  0.075 440 41  1.2x10?
Hytrel 7246  0.075 430 3.6 1.7 x1013

25 Thermoplastic polyurethane elasto-
mers

Thermoplastic polyurethane elastomers(TPU)=
polyurethane®] & ¥-H 024 diisocyanates} -
g diole] long chain®l 7% <24, short chain
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W B8 B

OCNRNCO+HO(CH,) ,OH+0CNR,NCO —

prepolymer
~O00CNHR;NHCOO(CH,)  QOCNHRNHCOO(CH,)
soft rubbery hard crystalline
segment segment

Fig. 12. TPU¢] stgbd) 7=

ol 7§ AR e] He o)A (two-phase system) o]
t}.
TPU+ diol9] #eldl wle} polyether typest poly-
ester type 2.2 1o}, polyester-based TPU7}
by Hrh o U A AAE A 2
A% 7% polyether-based TPU7} whe LE o)A
UL AA¢ A

TPUE #2 A5A Eolol de] o]45H, tube,

wire, cable coating, shoe sole, blown film, sheet &

02 o357t}

Table 10. TPUS] A7|4 2 d= A

Table 9. the i-Atele] whw ol digh A4 vl

Material Weight
Loss(mg)

TPU 0.4-3.2
lonomer 12
Nylon 6/10 16
Nylon 6/6 58
Impact PVC 89
Nylon 6 104
Natural rubber tread formulation 146
Styrene butadiene rubber, premium 177
tread formulation
Styrene butadiene rubber, tread formu- 181
lation
High impact polystyrene 545

%CS-17 Wheel, 100g load, 5000 revolutions. From
Texin Urethane Elastomer, An Engineering Hand-
book, courtesy of Mobay Corporation.

Property Method Conditions Units Values
Thermal conductivity ASTM D 2214 — Btu/(ft?) (hr) (°F/in.) 1.7-2.3
Specific heat, 212°F(100°C) DTA — Btu/(Ib) °F) 0.40-0.46
Heat of fusion DTA — Btu/lb 1.75-6.60
Dielectric strength ASTM D 149 Short time  V/mil 330-460
Volume resistivity ASTM D 257 - 10'20hms-cm 2.0-50
Surface resistivity ASTM D 257 - 10'%chms 3.0-120
Dielectric constant ASTM D 150 60cps - 5.75-6.50
10%cps - 5.35-6.20
10%cps - 4.90-5.15
Loss factor ASTM D 150 60cps - 0.125-0.224
10%cps — 0.116-0.161
10%cps - 0.223-0.326
Dissipation factor ASTM D 150 60cps - 0.0196-0.0354
103cps - 0.0191-0.0259
10%cps - 0.0493-0.0652
Capacitance ASTM D 150 60cps wFarads 64.9-70.5
103%cps yFarads 61.3-68.9
10%cps wFarads 52.1-56.8

2.6 Polyamide thermoplastic elastomers

Polyamide elastomer: amide chaind] 474%
polyester =+ polyether7} QA4S o] &}, AHe-3}
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5eJA Ao B polyetheresteramide(PEEA), pol-
yetheramide(PETA), polyesteramide(PESA) 5]
ok, FEE e 2.
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ATOCHEM
—CO(CH,)¢00—[NH(CHz),600]x—NH(CH,)6C00—[ (CH),—0y—
PEEA

Emser Industries

~((CH,)sC0)x— NH— B— NHCO— A— CONH—B— NH-
A=dimer acid segments
B=—(CHy);0—[(CHy)4—0]x—(CHy)s—

PETA

Dow:

—(CH,);0 CO(CH,) €O (NH@ CH, QO NHCO(CH,)C0 ) 0-
PESA

Fig. 13. ?j%% Polyamide thermoplastic elasto-
mers

Thermoplastic polyamide elastomer®] A&e 7
AAtel polyamidedt <144kl polyester, polyether,
polyetherester®] 33ty ZAe] nlg} F9dc).
Polyamide®} 3¥-3} $xjgkol we}l polymerd] 4§
A3} 7H &5t AR dARe] oA we}
2e LEdAY S B, S o g
Aol %S Frb. polyether A4kl AS- Yuhy

Table 11. Polyamide elastomer ] &%

Trademark  Grade Classification

Estamid® 95A
PEBAX®® 633
6533
4033
3533
2533
6312
5512
5562
4011
Grilamid®c ELY 60  Nylon 12 family
Grilamid® ELY 20 NZ Polyetheresteramide(PEEA) —
Nylon 12 family
Grilon® ELX 23 NZ Polyetheramide(PETA)—
Nylon 6 family

Polyesteramide(PESA)
Polyetheresteramide(PEEA)

¢ Dow Chemical USA.
b ATOCHEM Inc.
¢ Emser Industries.

0% & rdAe Aol Hojua, polyester
Al At ool g AR o, Adel o
& o] Fdict.

YA 7AA HAEL o 2 vehisict

F SETOREAT AW Sl AR BAE
AY 25} Aol ol ol 4-5r, de® o Ay
Rolo] o] ax}, PETAE #4l4, 3474%E,
Woke A ol Holux 7ol AY W A &
ofell &) A3 W Qlet.

Table 12. PESA ¢ 2|8 7|44 44
Property ASTM Test  Units  Values

Duometer hardness D 2240 Shore A 93
Specific gravity D 792 — 1.14
50% Modulus D412 psi 1590
(MPa) (110}
100% Modulus D412 psi 1960
(MPa)  (13.5)
300% Modulus D 412 psi 3260
(MPa)  (225)
Tensile strength D412 psi 3930
(MPa) (27.1)
Elongation at break D 412 % 320
Tensile set D 412 % 40
Compression set
Method A D 395A % 1.8
Method B D 395B % 40
Tear strength
Split D 470 pli 180
(KN/m) 315
Die C D624 pil 680
(KN/m) 119
Clash Berg modulus D 1043 T -40
Ross flex D 1052 Cycles to
failure
-20C 20,000
-40C 25,000
Taber abrasion D 1044 mg loss/
1000rev.
CS-17 4
H-18 89
H-22 60
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Table 13. PEEA¢] E&]4 7]A)1" A4
Property Units Grade
6333 5533 4033 3533 2533 6312 5512 5562 4011

Density g/cc 1.01 1.01 1.01 1.01 1.01 1.01 1.1 1.00 1.14
Hardness Shore D 63 55 40 35 25 63 55 55 40
Taber abrasion mg/100cycles 46 65 70 81 94 88 255 - -
Tensile stress MPa

50% elong. 10.3 6 2.7 0.70 048 108 6.4 - -

100% elong. 14.1 9.2 43 1.20 092 145 9.5 - -

300% elong. 37.6 26.2 198 10.3 920 188 22.3 - -

Break 51 44 36 34 29 52 48 51 32
Elongation % 380 455 485 710 715 430 550 510 530
Torsional modulus ~ MPa

20C 80 43 — - - 90 55 81 35

-40C 290 155 95 51 46 715 375 320 190
Compression set, % 5 10 21 54 62 5 15 - -

Method A
Tear strength kN/m 168 135 95 71 58 149 112 - -
Demattia flex mm

20°C/100,000 5 3 2 2 2 - - - -

flex cycles
-20°//50,000 14 9 45 25 25 -~ 11 - -
flex cycles

Coefficient of linear em/em/C  14x10° 17x 105 19.5x10521 x 105 20x 10-° 12x10-° 13x 10-° 17x10° 17x 107

thermal expansion,
-40 to 140°C

Table 14. PESA ) 38t A4

Chemicals % Change % Change Chemicals % Change % Change
Volume Weight Volume Weight

ASTM #1 ail 0.1 (0)° 0.1 (0.1)¢ Dioctyl phthalate — (1.8) - (14)
ASTM #2 ail 0.2 (0.2) 0.3 (0.3) Freon 1IB 19 (21 26 (27)
ASTM #3 il 0.6 (1.5) 0.6 (1.3) Ethanol 19 (19) 12 (13)
ASTMref. fuel B 14 (15) 10 (1) Methanol 17 (14 11 (20)
ASTMref. fuel C 22 (20) 16 (15) Gasohol 41 (40) 29 (29)
Transmission fluid 0 (.4) 0 (0.5) #n-Butanol - (20 - 4
Brake fluid 29 (.5) 26 (0.2) Toluene 38 - 30 -

Power steering fluid 5 - (0.2 Cellosolve acetate —  (30) — (25)
Lithium grease 1.2 (.5) 1 (0.8) 5% NaOH 0.1 (0.9 0.2 (0.7
Skydrol 42 (31) 39 (29) 5% HCl 0 0.1 (0.8)

¢ Total immersion at room temperature (23°C) for 7 days.
b Number in parentheses is data for annealed sample, 3hr 200°C, as per ASTM D 543.
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Test

PEBAX grades
Chemical Agents conditions

Days/ 633355334033 353325336333

10% Sulfuricacid 7/23C A A A A A C
10% Causticsoda  7/23C A A A A A C
50% Zinc chloride 7/23C A A A A A C
Boiling water 7710 A A A A A B
SKIP detergent, 30g/17/95C A A A A A B
KOH, 34" Baumé 7/70C A A A A A C
Loockeed H55 77121 A B C C C A
Skydrol 71217¢c B € C C C C
ASTM Qi #1 3100 A A A B B A
71210 A A A C C A
ASTM Ol #3 3100 A A B C C A
7121°C A A B C C A
Ethanol 723¢ A A A B C B
Propanol 7723¢ A B B C C B
Butanol 7/23¢ B B C C C B
[so-octane 7/23°C A A A A A A
4-Star petrol 772 A B B C C A
M 15 fuel 2/50c B B C C C
Paraffin(kerosene) 7/23°C A A B B C A
Lamp oil(paraffin) 7/23¢ A A A B B A
ASTM Fuel B 7723¢ A A B C C A
ASTM Fuel B 25%0c A B B C C A
C fuel 250c A B B C C A
Benzene 7/23C A A B C C A
Acetone 7723¢ A A A A A A
Ethylene glycol 728 A A A A A A
Methylethyl ketone 7/23¢ A A B C C A
Methylene chloride  7/23C c ¢ ¢C C C B
Trichloroethylene  7/23¢ B B C C C B
Perchloroethylene  7/23¢ A B B C C A
Freon 11 7/23C B B B C C A
Freon R 22 77%C¢ B C C C C B
Freon R 502 7/45C B B C C C A

¢ A, Little or no effect; B, moderate effect; C, severe effect.
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Table 16. Polyamide TPE$] -8 Ho}

Application General Specific
Hose and tubing  Flexibility Chemical resistance
Elastic recovery High temperature
resistance
Impact strength
Wire and cable ~ Abrasion resistance  High temperature
jacketing Nonkinking resistance
characteristics Low noise
Seals and gaskets Oil, chemical High temperature
resistance resistance

Bellow and boots Mechanical properties High temperature
Flexibility at low resistance
temperature
Qzone resistance
Recreational ski  Low density
boots, foothalls, Ease of coloring
and basketballs Ease of processing resistance

Impact strength
Low temperature

Abrasion resistance
Shoe sole Low hardness Nonslip
Flexibility at low temp. Flex fatigue
Flex fatigue

1,000 [ United States
[C1 Western Europe
800} -E Japan

876

515

325.5

1983 1990

Fig. 14. TPE<] 2125
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3 rgo] ZAn, Ao] 44 19694 TPU7} 3
2 gol 2o]7] AR on, wpd Hi 45%9 AR
& B9 g

1970 3ol SojAHA = 2 TPER 20)7|
AR Fl e 2 fre ogs) 2

% styrenics-wired cable applications, bumper
rub strips, holders and plugs etc.

% TPUs-filler panels, bumpers systems, door
catch, buffers, bearing, sleeping units, brake
systems, transmission conpligs, etc.

% olefinics-bumper cover, wire harnesses, air
dams etc.

% copolyesters-gasoline tank caps, seat belt
loading devices, door latch covers etc.

Fig. 15. TPEE o]-&3F AEx} E-EE (fuel rail, fuel
hose)

324 ¢

styrenic copolymer, TPU F& 19703ci¥¢]
g o]&5 o7l TPEo|c}. 7}3o] 41, 940 Hol
e, 7t4o] 7] Wi 71355 djAlste] shoe
soleZ o|-4-347 =9t
 TPEAF AN Aol o148 ol thest 2e B
A ot
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Fig. 16. TPEZ- ©]-£3§} shoe sole

3.3 Wire & Cable

1970t} b o) 4-57) AjFRigon 7))
= F2 polyolefinic elastomer7} g ew TPU7}
SAHAA ol diAlEHA E=HSict.

7t ¥ olefin®] 74 A7) AdAMe] He Yz
packaginge] $<3le] F2 power cabled] F2 o]
£, 029 A$ 1980dthe) Soj4= TPO,
TPU, copolyester TPES] AJAkke] 50%7}F A4 Ak
ol Anlg et WA AT gl 48, 7180
2 FEolAR de) 247 9le}

3.4 Adhesives

styrenic elastomer7} 2 o9, 1974 v}
7% TPE AAkete] 12%7} AFAZ 2n0]5 90k

AAAZA Y e Hze) FAHE AYL o
e} o]4-o} A ek hot melty AAA, A54
A#HA|, solvent cement 502 /=41 hot melt
39 A ARA AR L AAFT ok

35 1 9 2ot

2 2o o]§HE Ho
2},

% styrenic-bath mats, door stops, refrigerator
door seals, garden hose, billiard table cushions, bi-
cycle cable coverings

ke $FEE AN oo

% olefinics-pipe gaskets, medical gloves, wash-
ing machine hose, skate Boots, skin diving fins and
masks

% TPUs-textile machinery, gear, caster tires,
animal ear tags
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% copolyeters-textile spinning wheels, shoe

sole, bottle caps, air rifle parts
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