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TPK

Precautions
1. General Precautions Polymethyl Pentene (PMP)

(0 The data indicated in this brochure are representative valugs which obtaingd by our own ™
testing methods. Furthermore, the written contents in this brochure are based on the curent

available information and data etc. Please be mentioned that we do not provide any warranty

about the accuracy or suitability thereof for any particular applications.

Mitsui Chemicals

0 The detailed technical information wil be given to you when you contact us.
0 For the detailed safety information, please refer to Materials Safety Data Sheet of TPX™,

0 Please pay attention to industrial property rights about applications listed in this brochurs.
Before using TPX™, please evaluate the practical applicability of TPX™ and make sure
whether any problems will not be caused.

0 Please avoid fre, direct sunshine, water wetting and any abrupt temperature change at the
storage place of TPX™,

0 Please avoid the outdoor usage of TPX™ for a long period of time as it may cause the color
change or the quality deterioration.

0 These precautions are given on the assumption that TPX™ would be used in a normal way.
[f TPX™ is used in any special way, please take additional safety meastes.

2, Use of TPX" for Medicalrelated applications and Food contact applications
) Please contact us when you intend to use TPX™ in such applications.
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Performance Polymers Div.

Performance Polymers Dept.
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Tifm
TPX |S| X What is TPX™?

TPX™ is a 4-methylpentene-1-based olefin copolymer.

TPX™ has a unigue molecular structure. Although TPX™ is a crystalling olefin
polymer, it shows transparency. Because of its excellent heat-resistance, release
property and chemical resistance, TPX™ is used for industrial materials, including
mandrels and sheaths in the manufacture of high-pressure rubber hose, mold
cups to create LED fight and other applications such s release film on FPC
manufacturing process and release paper in the manufacture of synthetic leather.
Furthermore, TPX™ possesses a lowest density among thermoplastic polymers
and then provides the molded articles with lower weight. This leads to reduce the
environmental load for ransportation. It s also noted that TPX™ is a halogen-free

polymer denoted as environmentally-fiendly material.
Propylene {lethypentenee] - TPK" plynetfypntee) TPX™ s also used for food-related applications such as food wraps, food

, baking carton and microwave oven tableware.
Afunctional resin that
high-valug-

high added value as functional polymer
Nentional polymers cannot supply.
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TPX" shows unigue properties not available with
any conventional resins,

W Heat resistance

TPX™ has a high melting point in the range from 220°C o 240°C and a high vicat softening
temperature. Hence, it can be used for high temperature application. However, as heat distortion
temperatur of TPX™ is almost

- -8 2 2 21 e 2@ same as that of polypropylene,
50 < 7110 o .
Propyléne . | the application under high-
N copolyrer. \/ TPX 3 .
§aw b s | SHess environment needs to be
2 0 .
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Releasanility and Non-compatibility

The surface tension of TPX™ (24mN/m) is very low and this valug is the secondary lowest as
compared to fluorine polymers. Hereby, TPX™ shows excellent releasability against various
materials. TPX™ is used as relgase

Comperigon of Sufece Tertion material in hardening process of

thermosetting resins (urethane,
epoxy etc.) Furthermore, since
- TPX™ shows incompatibility
P -y against themoplastic resing (PET,
oie % PP ete.) it is used to create a
Py . . . i porous structure in PET or PP
o7 - memoranes.
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Transparency

Although TPX™ is a crystalling polymer, it exhibits excellent transparency (Haze : <5 % ) and

light transmittance. Especially TPX™ is used for optical analysis cells because of the higher

UV transmittance as compared

100 to glass and other transparent

Quartz” : :
LY — polymers
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@ Chemicalresistance [

Cocentatedsufucaid@s) | A | C | C | A | D

Ammonia water Al A[C]|A|A
Because of its stable C-C bonds, TPX™ has | Sodumhyaroie (40%) | A | A | C | A | A
better chemical resistance as compared to | Sodum oxalate AlA|A]A]-
nolycarbonate and acrylic polymer. TPX™ | Acetone A|JC|C|C]|8B
basically shows excellent chemical resistance | Methylethyiketone | A | C | C | C | C
particularly against acids, alkalis and alcohol, | Ethenol AJCIATATA
For this reason, TPX™ is used in various | Tolene ClEJCIE|-
applications which requie chemical resistance, | Trchioroethylene ClEJEJE|-
such as cosmetic container caps and tubes, | Bekeal AIDJC|B]|-~-
experimema| apparaws and ana|ytica| cells. [25C] ANot attacked; BPractically not attac_ked; C:Ataccked (sweling);

D:Attacked (cracked); E : Attacked (dissolve)
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Low dielectric property

Sincg TPX™ has a non-polar structure; it~ (SRS R e P ERE R
diellectric plropﬁrtylis almost sar?]e aslflluorinle s el 2 [ oor | oes | oag
Ilect
polymers. tsoudpe noted that dielectric | Dilectic w2 T o 26 1 23

property of TPX™ is hardly affected by | constant

frequency and TPX™ can be injection-molded W) a1 | a1 | 26 | 23
unlike PTFE, TPX™ shows stable dielectric | ey | 106 <0003 | <00003| 00005 | -
property in the wide range of frequency. desgationficor| WMz | <00003 | <0000 | 00015 | —

(en8) oo | ooooe | ooos | oo | -
S —

Low density

The density of TPX™ is the lowest (830 kg/md) among thermoplastic polymers, and its specific volume is larger
than that of other transparent polymers. For this reason, it is possible to reduce the weight of injection-molded
articles by using TPX™ or also TPX™ compounds.

Steam resistance

TPX™ shows a very low water absorbance and therefore the dimension of a TPX product is hardly affected by
water absorbance. Furthermore, since TPX™ does not hydrolyze in boiling water, it can be used for experimental
apparatus and animal cages which require the steam sterilization,

Food sanitation

Hygienic approved TPX™ grades (JPN standards, FDA regulations and EU regulations) are also available and
they are used for food wraps and microwave oven tableware,

Low refractive index

The refractive index of TPX™ is 1.463nZ lower than fluoring polymers.
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TPX "expands the possibilties of advanced technologies
As high-value-added

Asprocessmeerl Releasabilty @Heatresistance @Chemicalresistance hy /

forhardening process

RT18, MX004, MX0020, DX820, DX845

Transparency 14" Releasability
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Release paper o Hollow fiber Animal cage Experimental apparatus
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material
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Heat
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Distrbution is controllable
by stretching condit \ons

©TPX \Stretchmg / [  Miogaes
TP

Themoplastic resin

Synthetic paper Heat-esistant tableware for microwave ovens Food wraps and baking carton
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TPX " meets a broad range of needs with a full grade mix

Physical Propertes Type High-Modulus medeelds LowModulus Opaque
Gae | RIS pyass | pyoat | oxaeo | ™% | yooe | wvooeo | DX310 | ezzsoy | Degeol
List Meastred Condition Methodology | (RTIBIBAT3IG (MA0041B°)
. o kg’ 8 B | e | e | 6 | & | s | & | w | %
Densty Doty Gradent et | | NI Method 0030 00 | oo | oo% | ood | oo% | o0 | o0 | oo | ool
. VFR eS80 | g0nn | NCIVeted | D10 g R 2 g m | g 3
Bt Propres T 21221231) ® | ® | ® | » | 2 2 % | W | 2
- 4 4 i
MelfngPot DSC Method Fo| MDHB | g wes | wes | wes | wes | wwe | w2 | mes | m4 | 488
Weter Asorton % | AME0 | <ol Q| «n | o | <o | <o | <o | <o | o | <o
Injection Mol i
iatstere | oo | U | s | w | om | om | ow | ow | w | s | w | ®
Temperatre gt | f 4 Wwe | w4 | ws | w2 | we | e | w0 | ®s | 1w
o Ijection Molded Specimen
[ HeatDsotin | e € 7 ol o | @ | om | @ % W o 5 |
Thermal Propertes | ronogatye a0t | | ATHBR e s | oams | o6 | 20 | s | imes | R0 | om0 | 12
Applied Stress. 0.45MPa
Coefcentof TMAMEThOd‘
Ugga'f‘Eex"pta‘r’]sm e 60 gmn | WCINebod | LIXID | LI7MI0Y | LMY | LMY | LIPI0* | LITA0Y | LIMI0* | LIMI0t | 128K00* | 383xi0®
Nitrogen Flow: 100mLimin
. P2 % B 2 P % 2l 2l 2 7 B
Vil Stess pgl | AR | g W | @n | e0 | 5 | s | W | x| M5 | 1w
Tiecon A Speimen [y og % % % % 2 10 10 10 % g
AL | ettt wkg o psi | RV ) g | oam | w | @ | an | w0 | e | w0 | o | oW
TF | eS| grepeo e | B | ASHEB | @ e [ e [ 7 [ [ [ e[ w8 w
. P2 90 W0 | @0 | @0 | @0 | W | W | & | 2% | &
Tensi Mocks pgl | ASTMOBR | e | omm | o0 | D | V0 | TS0 | UHED | %0 | 0 | 40
Mechanical o olded Specimen | MPa ' 1450 1500 1450 1600 750 40 480 490 1820 190
o | Powalods psl | MO0 ey | a0 | o0 | oz | em0 | 80 | 60 | TR | mEw | 20
Properties 7 CrossHeadSpeet 13/ | JPa % 0 7 0 % 18 18 18 0 §
Flerel SUENE | spnLert S pgl | AT | o B0 | g% | g0 | %5 | 0 | a0 | a0 | o | &0
Inecton Molded Specimen | J/m ASTUEE6 24 % 13 10 2] k) El) 19 w9 18"
] PO > 0% o | o | o9 | o5 | o | 0% | 0% | & | 9
i oS | KAE | s | D 10 g g 2 | g e | B |5 | g
st fisl 4 B | B | 4 | w0 B |
%E Archelbtress | OIS | e | B B | @ | 8 | <0 | |t | s | o
Hoze il | % | ASTHDION 0 0 7| e 0 PR 17
. . Transmitarce Cllia % | ASTNDIO % % % P % % % %
Optical Properties o -
Injection Molded Specimen
Refctve ey WHQmmEhiulg(m . - | e | | e | o | e | e | e | e
/ave Lengtn: ogdm
VoumeRestity | "B g | psi0Rs | SI0F | W0 | W0 | I | 0 | 0T | I | I | IF | I
: : I Injecton Molded Specimen | KV/mm 2 2 32 2 2 2 2 k) ) 3l
Electrical Properties | Dieleotc Breakdonn | "5, 49 Vil | ASTIDI4S o 8o 8o o0 o0 o Bip 8o M ®
foatie Dikctic | Peiedente | = | Ao | an 20 e | 2 | 2w | 2B | 25 | 25 | 2B | 255
SoieFow (R0 e | MClWetot 5 | B | % | 5% 8
Moldabilty MO | % | MClMetot2 | 16 15 7ol |8 15
Molding shrinkage et ol S
ot | % | MClMetog2 13 14 14 13 13 1
Injection Molding 0 Recommended 0 0 0 0 0 0 0 0 0 0
ExtrusionCozting 0 Anplcatle 0 0 0 0
) Extrusion-T-Die Casting 0 0 0 0 0 ( 0
Pracessng Nethod Extrusion-Profil type, Mandrel, Pipe 0 0 0 0 0 0
ExtrusionFiher Spinning 0 0 0 0 0 0 0 0
Direct Blow Molding 0 0 0 0 0

As for the EU Directive, it is necessary to check the conformity of the application on the basis of the final product.
TPX" contains chemical substances whose Specific Migration Limit (SML) is 0.05 mg/kg and 5 mg/kg.
For details about EU Directive as well as details about the conformity of TPX™ with the FDA regulations, please
contact our responsible department.

NCI Methad-1 Moulding Temp. : 310~ 330C (depending on the grads)
MCI Method-2 Moulding Temp. - 280~ 280T (depending on the grade)
Note: Figures shown here are representative values but not specified values.

i1 RT31,RT31XB : Low odor grade

#2 RT18XB, RT31XB, MX004XB : Blue tint grade

%3 Partially Break
%4 Not detective by ASTM-D785
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W will provide full technical support to our B Exrson mldngproces

Although TPX™ can be extruded by conventional extruders used for PP and PE, there are some

Customers based On the Ch0|ce Of a SUltable grade precautions for the choice of an extruder due to high melting point of TPX™. An extruder for TPX™

preferably possesses the following specifications.

Extruder
Precautions in molding process 1) Hiheaing sty R

Extrusion of TPX™ is generally conducted in the range from 250 to

Since TPX™ pelets does not absorb water, it is unnecessary to dry it before molding process. 3207 cylinder temperature. Therefore, the extruder must have sufficient | Exturger T'D"eacfﬁ Exéf”dﬂ
Temperature contol of molding equipment needs to be in the vicinity of 300°C due to high melting point heat capacity. 0 Mu(m‘.M:yn;;Td )Die
of TPX™, (2) Temperature control in four or more zones Petnie | Notrenied
Nitrogen purging is recommended at the hopper of molding equipment to reduce the heat decomposition It is recommended that the temperature control of the cylinder is Jefota U6
of TPX™, conducted in four or more zones so that an adequate amount of heat ) m
Before TPX™ malding process, the previous polymer should be fully purged out by low-MFR polypropylene will be given to TPX™ pellets. 0 7
and then switched to TPX™ molding. It is noted that appearance of TPX™ products is seriously QLo R
affected by small amount of contamination remained in molding equipment. L/D of an extruder is preferably 30 to completely plasticize TPX™ even o
B Injection molding process with arge resin extrusion amount, Tem%%[)ature R
The viscosity of TPX™ remarkably decreased at the over melting point. Therefore, the recommended Serew Adaptor | 290
gate slhape is a pin gate to avoid residual strain around the gate. A pin gate at the off center position is We il ptopose a follwing screw desin o extusion of TP, De | 2%
especially recommended for shallow products. Example of njecton (1) Long fed Canng ol Temetoe () | 50
Oylinder temperature Molding Condition Feed zong of 8-12D is suitable for plasticization of TPX™. PulbUp Speed (i) | 20
Injction temperature is in the rangs from 270 to 300 m’aeght"‘n’“ Clamp Fooe Capacty 70t (2)Sem|-compres§|on e , AnTonesin |
& A semi-compression screw is sutable for TPX™ extrusion. The proper
Injection pressure/injection speed Disacn;eevtuer 93m compression raio is in the range from 26 to 3.8. The desirable length of the compression zone is about
Injection pressure and injection speed should be set as low as Ceseer0e Dih 100
possible to obtain the product with freg residual strain. Mold shape 18X 13 %58 (3) Long metering
(ma thickness 3mm) A screw with a metering zone with more than 8D is suitable to homogenize and mix the molten resin
Mold temperature o PinGate i
o suffciently.
Mold temperature s in the rangs from 20 to 60 PreDning Not Required (¢) Depth
Basic mold structure ol N If the screw has a large depth at the feed zone, TPX™ pellets hardly receive sufficient heat for
Alhough the mold sucte for TPXY ijction s basically | e (2 20 plasticizing from the barrel. Therefore, the depth should be around 6mm for the case of < 60mm cylinder
Ay A | Tempereture | C3 30 diameter.
similar to a PP type, an ejecting method and a surface finish (0 u m
condition are slightly different due to the TPX™ inherent T .
release propery. 5 5 W Blow molding
Injeciton The blow molding of TPX™ s limited to the direct blow molding process. The injection blow molding

Mold materials Precsue | P Q0

A mold material should be chosen fiom the viewpoints of | WPl | Pressure | g
S ik keeping
surface hardness, corrosion resistance, machinability and total

[ectinspes| V1 El
shot number. The recommended mold material for TPX™ J(%)u 2 0

process is not suitable due to the difficutty of uniform stretching. It should be noted that the transparency
of a blow molded TPX™ product is inferior as compared to an injection molded product.

Bl Post-Processing and Coloring

should have the following features. N IR 3 sl .
Inciton tme el For the purposes of printing, painting and bonding, TPX™ needs to have frame, corona and plasma
(1) Mirror-ike polished surface o Pressire ¢ treatments to increase its surface tension. TPX™ is not suitable for cutting manufacturing due to low
(2) Good resistance against cloud and rust generated by molded Cooling Time(s) )] mechanical strength. The most suitable method to color TPX™ is dry blending with color mastarbatch.
gas Oyinder Temperatre (C) Q0 With respect to the choice of color masterbatch, it should have high heat resistance which can be
Surface fish sustained at processing temperature of TPX™.,

The surface finish of a mold dgtermines the transparency of a TPX™ product as TPX™ easily catches up
a mold surface topography. The mold should be polished as fine as possible. A proper thickness of the
mold plating is in the range from 0,015 to 0.02m. Gas generation is occasionally a concem issue as TPX™
is usually injected at nearby 300°. It s recommended that a molc is occasionally cleaned by cloth during
injection molding and anti-corrosion agent is better to be sprayed on the surface of mold.

The more detailed information about TPX™ processing is available as technical brochure.

TPX
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