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APEL™ of Mitsui Chemicals is a transparent resin material
that combines high refractive index and low birefringence.

APEL™ i 3 cylo olfin copolmer (COC) developed by Mitsui Chemicals using Zieger pofymerizaton technalogy

Integation ofthe performance ofpolylefnresins and that of amorphous resin enables conrol of et resistance and fudity.
Wi the highest efactiv index among amorphos polyolefn, it low n apical aniotropy and extremely low n birefingence. -
Proven applicaion n aptica lastic enses. Excellnt moistureproof properties, hemica esstance and non-attachment ‘ \ . mﬂm“ﬁ
characterisc that make it applicale s a medical packaging mteril 4

APEL™'s versatl functions and superior charactersicscreate new potental for transparent mterials.

Superior
moldabily

Heat
fesistant
| ffnes

Chemical
gsistance

= inda> |
Rigdetyere it |

Pt
Moisture-
proofness

it
Optical
haracteristics

Darveco does not warrant the accuracy of the information herein. This TDS may contain errors; Darveco accepts no liability for any consequences arising from its use. www.darveco.com.tr




"\

é/) DARVECO

www.darveco.com.tr

17

e o YA A

# Optical Characteristic
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Characteristics in Optical Applications
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Stres Optical Coefficent (S0.C) of Transparent Resins
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APEL™ i low n optical aisoropy and essentially ow i irefingence.

Refractive index and Abbe's number of Transparent Resins

PUMAKD BV EEEBLETH, 7y HIIERRS Y,
APEL™ has a higher refractive index than PN, but hei Abbe's umber is

ApeL™ PMMA P

5 dlmost equivalent.
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Wavelength and temperature dependabilty of refracive indices

. HiERR
s Measurement Wavelength 7880D)
Measuring Abbe’s
Tenperture| iR hine | off glne | F§ Flie | el ene | dff dine | CK cie | LD ine | pymber(yd)
(4047nm) | (43580m) | (486.dnm) | (546.dnm) | (587.6nm) | (656.3nm) | (780.1nm)
10C 15620 15575 15521 15477 15453 15425 1531 56
25¢C 15607 15562 15508 15462 15439 15411 15317 56
4T 15591 15546 15492 1541 15424 15396 15362 56
55¢C 15575 15530 15417 15432 15409 15381 15347 56
0T 15555 15511 15458 15414 1531 15363 15330 56
M7t =
yresiid)ofel
Comparison of optical characteristics
BH L} SR APEL™
Item Uit Testing conditons (APL50T4CL) A 4
HE 0
Gy - 4C 104 118 120
HaVEE 0
Heat distortion temperature: ¢ Mt [ [ 123
b5
Light transmittance i i X % €
EHFE(nD) 5
Reractive index (D) - &0 154 149 158
7INE(D) _
Abbe's number (yD) 50 % % 0
Bk .
Waterabsorption rate i BT n 03 02

LR ISXZRIET Optical applicaton example

BRER BTHREI TR ZER, BALAREIGELTVET,
Suitabl or opticalproducts and precson ensesthatrequie lowlevel irfvingence and high dimensional accuracy.

VA=IE-RLVA
OEFRIREYTTYTVIR

0L =H-C=L7)V5-RffLYZ
Oenses forimage sensors

O Pickup lense for optical disks
O heta (16 enses for [aser beam printers
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Chemical compatibility of transparent resing

H Moiture-proofness Mt Chemica rsistance

BUREEERUET, AP display excelent moistre roof properies.

TPXM %T’MJU\@ﬁ%ﬁﬂl_%b@%b\m&ﬁbﬁn OBET L35 (T
Ly APEL™has excellnt chemica resistance to acd alaland polar sovents squd Joel - e
3% ZROEE Chemicdls APELM PS PET Ve
Ls LDPE B Add 0+ 0+ A 0+
g — P M 0+ 0+ ‘- ]
Ve = EREE  Inorganicsot 0+ 0+ 0+ 0+
3 o 7h3- Aokl 0+ b ] 0
£o | OapEL 1Y Tetoe 0+ B 0+ .
£S0 IATI Ester 0+ X - 0+ X
g PET SEEREH  Chorated soy X X - 0+ X -
s FEERH honac \ . T =
gm 192 Gasolie X - X - 0+ [0
g0 -2 Grease X - X - 0+ A
He 4554 Sdadai X - A 0+ 0+
o¢ YE4Y_Linonene X - X - 0+ 0+
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BRI (g mm/me-d) Mo pemediity coficen

Hygienictest results for medicinalimedical applicatons

=it i H it E] 5 i APLOSOOTIETOH) | APLOISTIATot)
%x‘, \ E|ectr|ca| Charactenstlcs Testclasifcation tem Standard" APLESO3Tower T grade) APLEOTST (Higher Tg grade)
g 0.10%4F 0+ 0+
k EMES I Residu o igion otmoe than0.10°%" ’ N
SRREDRRAHLY
- — - - EfR HiRahECHW 0+ 0.
Electrical characteristics (omparison of transparent esins HEB(ERE aled M UG
Materal test (1P compliant) BB
) VA =k " . . . .
[EDOR)AL 74 Rk BN BREEARLET,  APELY has supeiorelectical chracerisismhrent o pololefins, P IR o SR 0+ 04
(x104
BETRORRENT "
66 5 il o ot more absorhance tha standardsoluion” O o
i At A ) i
g 10 it Foaning test disppears it 3 mintes” A U+
Ly pPPRO PPS
g% 5 " EHBRCOE 5T 0 "
"3 PIFE B | e p difference not more than 1.5 from blak soluion” Vs Yo
0 ] ? 3 4 5 KMnO“ET it EHRALOE] OmIN T 0+ 04
FEE Delciconsnt ayag(Eran | o' redudngsubstace | iferenc ot morethen 1l from benk soltion” 7 -
Dissolution test (P complant) 20~ 008N .. .
\ ,.11|-|-||+I|_ «. N , WETRAIN) 20-214 ot more thn 008" - N
\, | X
STEZTEME Stabiity i dimensons Wintnte g ﬂ‘
241350 nmnot o than 005" I Y
- N Exaay 1.0mghiF! - "
uw}([u;bj/f%t Residue on evaporation ot more than 1.0 mg”" s U

Dimensiona| (hange by Water absorption O=5BRT BRAERROBEIRON 80, +=Cmplintornegatveresuts btanednthepefomed s,

B 51 HERFEE A0 IFLVARER 70 LV EREEEARR (Eani il 1 Sndartpletyene o polopene cntives o e
(laan Phamacopeia 13hedtion]

TRkEAEC, TRZIARTU% R, - Free o dinensonelvariaion e to s o water absrption.
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5 o & R ISEBRIET edical applicaton example
3 0% BB ERBe a5 RRIERANTVARN, YREED ML —THEN TR T MR PRERIERENS
8% / BRICHRAENTVET, ‘Wj
Ef " —_ Other then for packageslcontaners tha reqire excellnt moisture proofness, APEL™ s applicable for et (N
E“ s —R qammaefay stelzation and autocave sterizaton s wella forcontainersrequiring chemical esisanceand. | ¥
b E / non-atachment characeriscs. ‘
5 o BEAR=05C.100% RH. oPaEE—L MY g
— Te;;u‘;35~mk“ A PP heets OBottes fo medicne \/ \
0 & ikt 3 )
0 0l 02 1 18 0 OPre-iled syringes 8ot for cosmetics, Cellsfor analsis /
Ef(hvs) Tme(hrs)

. ™ AfEL APEL" ‘
APEL™ 5+~ -
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DATA Data

PRIMO#KI1 77

EAEOLE

APEL™ Grade Ling-up

518 -
o
i
Rl
[$:
ne
RE
G ="
0 ki ) 5
. BRALI/VEEB(TN%) (oo ontent[mal) F=—Hi# (Ceneral grade)
Eg&%m @%‘L&L =325 (Optica grade)
Physical properties
~fiikfh pres: i
HRER Wk Bl General grade Optica rade
Properties Test method Unit
APLSOST | APLGOTIT | APLEOIST | APLGOTST | APLEOTADP | APLSDIACL
THA ,ﬁﬁﬁ ¢ 0 15 1% 185 1 1]
LI - T O (R B TR B S
Ao - 102 103 104 104 104 104
Specificgraity : : : : 4 4
MFR :
P02 16k | ASTNDIZ38 | 9/10min | 50 % 15 10 3 %
HOT (1.82MP) | asTMDG48 | C 10 % 115 13 125 125
SIREE
Tnslesrength atyeld ASTMDG38 | MPa & 60 60 60 60 60
Wi o, ASTMDE38 | % 0 3 3 3 3 3
,,Eﬂmfm“s ASTMD790 | MPa 200 2100 /W | 30 3200 300
hifEE
Roultegt | ASTMDTS0 | WP 100 10 10 10 100 100
|,
e Im % % % % % %
Iof e ASTHDZSS
(i 2
soogh Wonitel Kijm 2 15 15 10 10 10
BN ——
s pemetiiy ASTUFI249 | gmired | 009 009 009 009 009 009
btk
Lighttransmitance ASTMDI003| % 9l 90 90 90 90 90
Y o) 8| 2 g 3| 2 | a5
EfiE
Refacte e | ASTMDS42 | 1D 154 154 154 15 154 154
BEREE | _
widsiage | MR | o o000 0oi0s | ogis | osj0s | 0s/os | 08/05
(MD/TD) MGl method
s
Linear expansion Coeff: D69 - 76 76 70 i i 0
(x109) (MD/TD)
T4,
Bl R vm | vm | e | o | e
pplcins Hin St Industiel pars | Industialparts | Medalpackage | Opicl Opical

Comparison of basic propertes

HRER HRAEASTM | HEAE | APELM | APELM e PMMA | PS JE&PVC
Test items Test method ASTM | Testing conditions | (APLGS09T) | (APLGO1ST) Figid PVC
thi D792 23C/4C | 102 | 104 ) 120 | 108 | 105 | 138
Spedic ravity
#21EE(C)
Heat distortion temperature (0 D648 152 L L 12 £ 0 i
SE3EE (MPa) 0
Tensle strength at yield (WPa) e = 2 2 e 4 & 2
TR (%) ’
Tensilestrength at break (%) D638 @t 2 2 I 2 ‘ 138
i35 (MPa) -
R st 1) D790 23C 100 | 110 | % 10 | 8 | 100
BRI D0 | Z/C | B0 | 20| 0 | N0 | 300 | 300
Flexural modulus (MPa)
TODEER E
J9FE(m) D256 23C 3% 5|60 | 2 20 20
Iz0d impact strength (notched) (im)
i s | s | s n | @ | w10
Rockwel hardness
Bl D50 | 30 | o0 | a0 | 02 | 03| 0@ | O
Water absorption rate
/8
BRI
Certified Standards
STOEMTENTVBEOTRANE Eh, REHTIDERRA HHCEA T,
Contact us when using a certfied rade s requied sincenot all the grades are ertfed.
R APL6509T | APLGOTIT \ APL60T3T | APLGOTST | APL5014DP | APL5014CL
ALV EL RS
ERESIAINEZar-0002L a a a ; B B
Japan Hygieic Olefin And Styrene Plastics - - - -
Association: Reg.No.[A] NEZar0002-L
- 94HBIEY
ULES UL Registration - - - - 94HB (et

AE2E

ltEEERATERES: (611762

Precautions

1 -BBEEEE

0 X0ILYNGEEAITIAT 518 SR HC A HEEORERTT,

O BRRREENIOOVTR BB ERTA,

0 HIRZLERIONTE 'RE7-FV-NECSETA,

VIV N ERROBRICEL Tk EEHERICE SRR TRV,
1 BROCERIH: T SHICERETALER LEB BLC Lk
CRRTL,

 ZRNEISRRR CAF TR, BR T-ISEVTRLTAE T
ZHOT-TPIRICEU TR WRBREET RO THEN £ A,

0 3 EEEEREROTR AR 0 TTO TR £ T 254
R IR AU RANREZRO L STR BV ET,

 REBHI AR EREE KRN, RRREE R ERITTAN,

0 B TORBERSEH T BRER A ANALEE NS %
bIITNBNET,

2ERRES05E IRBETOCHER
O CREDBIBHATER TN,

1,General Precautions

 The data indcated in tis brochure are representatve value obtaned by our ou tesing
methods.

0 Detaled techicel infomation i avabe o reqest

0 s fordetalled seety nfomaton, lease refrto Sfety DataSheet

0 Pleese pay attention o indusrial propery ights about applictions lsted i tis brochure
Before using the product, please evaluate the practicl applicabilty and e sure that it will
Tt calse any problems n usage.

0 The witen contents i ths rochure are based on curently avalable informtion and daa etc
Please be menfion that we do ot rovide any waranty about the ised data and evaluation.

ITTV—

o ons ar v on the assumpton tht he product
It s used nany special way, lease ake additonl saety measures acordingly.

O Please avoid i, diect sunstine, weter wetting and any abrupt tempereture change i the
storage lae.

0 Pleese avoid outdoor use for a long period of time a it may cause colo change or praperty
deterioraion.

anomal way.
/)

2.Use for Medical or Food containerslpackages
0 Pleese ontactus when you intend o use the productforsuchapplications

APEL™ = -
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BREELILET,

KR ORI TIaphEERLT
BOFTOTHEEDE T

| St

1-1 i R0EREE

OZRARINUBTRAZ S0V EEREL TT O RETELARRIE
BEEOFERMIR A, HEORI PERIRES(ADET,

1-231-754Y

O REBORIEE N TIH 2 SRE THRRAR T,

027)1-FREINIFA N A TRREUET £ A0 2~ RIS ERTS
HERAOWTVAZLNEZ LTS,

O7RIVETEREO AR AN RE I BEOERELD AR,
UaCRIEY,

1-3 29Ua=S5-0ME

OEUEEORERENS -7 R 5T,

03-747HCr Xy £ O/ TN TCN TIC W2CH NS,

143

01=TU94TTIryM 754 TTHERTRTY,

s

-1 Bxige

LTI OBFREEE0 6% T U, 2 ORIHEREHTTE
W EE BT LORERARI TR,

ORI EC BTN EETHB O TS -hy MERIEE
BIC) 7 EE S BRABBBLTVE R,

2-2 $HDHE

O ARERBEN AT AR T BRIk TRERAIEN I
WHEBLTHERERLTTA,

2-34-N5+- 27~

O-BOHEHTBEALAROVRERL AT TS,

0C7-MNERERT - MIORELIEELICC KR ARRT- N0t |
[FTAREIRAX Y MBDET,

Oy -ERORBIRELES PRI ZEORRLANYT I
MRV F-REEVET,

O7-IiBRARETS,

2-4 ik

O/ =TI DS AARGITETH, ARNERE BhNAENN 05
NARAERS 002mmBENAARERRIBAENB %S,

2-543[Hit
O/ BBV RS R ST BRI KSR R ORT
=4 ERETALLIHRIBDET,

AR

31 PR

O Ly RRERERLET,

ORI TR RETE) PREREL THRMTR TIA ALYb
REHEOXMMELTVAER BT RONEIY EERET THILNS
DEF.& 1 ALY NCARIERLTUST0, BEORRE Ao NERER
IR ESRROBRLABIENB)ET. LA T BLANOAEN D

ERERISTRERETICRATY,
WLy MR BLLRATROTENERL-AIIBHREAET.

L
i () KR
APLESST 8 56
APLEOTTT 800 56
APLBOIST 8~100 15

3-2Mm-y
O SONEE( YR AR ULHRO -2 TRNLy M)

TOELY (RERYT-547) T3~ DkgRED/ YT ZORPALM

[CBRUTTEN, BRI KgOPRIMT SRR -V 08

BB PENNENLERRLTTAN,

ONTHI-IHATRORAI A7 AR 51 TPPE IR
B2 A2~ RRNT) Y -2V R ATERTTY,

3-3AKAH

0)/5-2E

O7R) R0, BET SRS TUT ORI
VRELTTAL,

Sy~ EE=PRAMORIES TMAE)+100~130C

0= TERRELT B Y5~ Ty DRERRER 77y LT
Tav,

ORREENETERRA. V)V -RTEENTALLABNETOT Y)Y
J-BEE L CTaW Ry -8R )1~ EBBEOFH) 0%
LifaTenETy,

[ it

ORIV R THA, PP PEDBhER RIS EEEY
HEHRROFRETITERICEN T, SRR tRITREBAL
LTFa,

i SHEE0LRE(C)
APLES09T el
APLEOTIT <100
APLG01ST a4

05K

OFE$3~5MPa(30~50kgf/om?), EA TH10MPa(1 00kgf/em?) £ LT
Tau,

ERE LFBLRIPRE, TR EORRLAAILHNET,
OHEEN

ORI (2RE) 350~ 150MPa0EE T TR IEBIERL T,

RIS SHEREMH S RATEIRENRUT0. REELITES
=M 7y LD BRI EASORR R LET,

[ L

ORISR R L A2k BB RO Lk AERAE0R
T,

[ ez

Oy TRERBEHTORNSILTTEN,

OEIERIRET BRIy I TR UHERTI  ANDS0RE
HEEM L TR EPRITORRL BB LIBNE T, POER
Sy TRTIRAR T I TEEERBEIIE LT,

027!)2-EEH

VEEHNRT E AL EROEHMIEBTADRERLNEEDI LB
9.

S O%E, £ TROLE

OEHRERRITBRA BERERLL T,

OB BRI, V) 5~ EPPICB R A BLLTTA,
PPICBRLIEAN. VYV - RER 1 T0CETTIENENTY,

OEER TR -WEPPIBRLIATL-F-%.TTal,

APEL™ Molding Technical Informtion for Gene

Thisinformation describes points to consider concerning
injection-molding of APEL™ for general applications.

As regards optical products' molding technical information
is separately available upon request.

1 Injection-molding machine

11 Selection riteri of molding machine

 Themolding machine sze should be adequate tothe productvolume A biggermachinetends
1o engthen te retenton timeof mofen resin, often resuling in carbonation andlr ellow
discolratonof therein.

1-2Screw design

O Alower compresion ato around 2 i preferable,but malding i possbl with about 25,

0 A fulfight screw s recommended o use, t s referebe thet the screw head ncorporates &
ackfow prevention mechanism (a check valel.

0 High shear tressat plasticzaton mey causediscoloration andlorblack spots on APEL™.

1:3 Material of srew and cylinder

1 Cogting ofnon-atachment ropertiesto molen fesin s recommended to use
O Efectie coatings inlude Crplating as well a TN, TCN, TC or W2C.

14 Nozzle

O 0pen type or shutoff tpeds usezbe

1. Mold design

I Predrying conditons
Gole Tepete () [t
AgSIgT f] El
ARSUHT [ i
ARSIT B0 &
32 Material Purging

0 When another mateil hs heen used, s necessary o erfom  purge with a commercilly
aellable cleaning pelet that is sutabl for the molding temperatre or popropylene
(nomo-ype) for 3to 5 kgs o so before replacing to APEL™, This should be followed by &
purge with APEL™ for 2 to 3 kgs Chec fo & mudy or tamished suface on the molded
goods.

1 purging st nuffcen,twill e effectve to use s Sherreinforced olyropyleneas
a purging mateial o to prfom  ceaning with the srews removed.

3:3 Molding conditions
O Cyinder temperature

|

#The heat esstance ofAPEL™ dfersaccordingto grad, thus  yindertemp

e setn ine with the following fomule:
(ylinder temp. = APEL™ ofteningtemp.+ 10010 130 °C

#Except for thespace under the hoppey the temperature o each yinder lockshould e et
practicllyflt.

o When temperature settings to low and nse s heard nthe ylne increase the cylinder
fempereture. ncreasing the temperature n th hopper side before srew compression
secton) il e especilly efectie

O Nold temperature

#APEL™ s &n amorphous resin,thus its mod trnscription tends to be susceptle to the

moldtemperature, compated to rstalineresin suchas polypropylene and polyethylne.

Refrto the table below forthe upoer it temperatures of mld.

11 Basic structure
0 oldshoutd be desgned with APEL™ mold shrnkage of 0.6% followed by i adustment

i angleof2°orgeater shuld e applied, taing the mold shrinkage nto consderation.

O APEL i resintht hs  igh ity and s ow n ety thus is not suteble foran
undercutshape which may catse racks on mold goods.

1-2 Material of mold

 Choose  mteral that s sitalefor thorough mitror polising and onthe mold surface of
which gases tesutingfom molding procesesare unlkely o produce tamish,

23 Gate, runner, sprue

0 Shapes similar to those used forconventonal esins are applicable

A pinpoint gatesefectiveforreducng intemalsress i the gateof mld goods and aso for
eliminating the need offnising processon the e of mald goods.

A cold runner is more recommendable than a hotrunner e a hot rumner may catse lack
s yellowing andordscoloration due o retention o esin,

O Round typesthe mostsitable fr a runer.

14 Degassing

O egassing can be donethrough the parting ines but when tamish th i ely on account of
gase s recognized it il b necessry o meke &n approxmately 0.02 mm deep dith for
degassing.

215 Stringiness prevention
A high nozle temperature can cause srngiess. A sprue having @ stingness preventing
functon will e effctive.

3, Method of molding

31 Pre-drying

O Pretyingofthe pelets i ecommended.

0 APEL™, being  ow hygroscopic esn, canbe molded without preying. However, asight
amountof water on the srface of a pellt may affct the appearance of molded good.
Moreoer,disolved air i uch  pllt may caus yellow discoloraton and when asfed t
an catse poor transcrption, Accordingl, pre-dying s effecive whenever  high standard
apearance s requied.

0 Prehying a pellt is alo effectve in meking smoothplstczation at molding.

Grate Max.temp. of mold ‘()
APLESOST K]
APLEOT <100
APLGOIST <14
O Back pressure

935 M (30~50 kgflr), maximum 10 MPa (100 kel

Too much backpresure may lead to yellowing, discolraton andor gelgeneration.

 Injection presre

#Holding pressure secondary pressure) should be et as low s possble nthe range of S0
i 150MPa

#Because of figh solfficaton speed of amorphous materals such as APEL™, too high
olding presure will causecacks andlor eave deformtion around the gete.

O rjecton peed

elnceasing injection seed s effecive n improving mald transription, thus improving the
appearance of goods.

0Sucback

#Sick-back should be avided as much as possble.

#Afhough suck backis effctive npreventing sringnes, by cragging i from the nozze
it may cause bubbles andior yellowing, I suck-back i unavoidebl, ke the sud-back
volume minimal

O Scren speed
oI the screwspeed s toohigh, it may drag air nand cause hubbles.

3+4 Pausing o termination of molding
#Stop the molding machine to interupt the operation for ashottme.
#\When intemupion i to ast an hour or longe replace the cylinder intema area with
polyropylne,then stop the machine. Decrasing the cyinder temperature o 170°C will
e efectv vith plypropylene relacement,
#Toterninaethe aperation, switch ofthe heater afterthe yinderntemal area i replaced
vith polypropylne.

Darveco does not warrant the accuracy of the information herein. This TDS may contain errors; Darveco accepts no liability for any consequences arising from its use. | www.darveco.com.tr




