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

APEL™ is a cyclo olefin copolymer (COC) developed by Mitsui Chemicals using Ziegler polymerization technology.
Integration of the performance of polyolefin resins and that of amorphous resins enables control of heat resistance and fluidity.

With the highest refractive index among amorphous polyolefins, it is low in optical anisotropy and extremely low in birefringence. ﬁkﬂﬁ
Proven applications in optical plastic lenses. Excellent moisture-proof properties, chemical resistance and non-attachment 3 .
characteristics that make it applicable as a medical packaging material. m% ﬂl-lll‘i Superl.o.r
APEL™'s versatile functions and superior characteristics create new potential for transparent materials. Heat moldabil Ity
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St 4% Optical Characteristics
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Characteristics in Optical Applications Wavelength and temperature dependability of refractive indices
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APEL™ is low in optical anisotropy and essentially low in birefringence. APEL™ has a higher refractive index than PMMA, but their Abbe's number is 22 — : - X
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Dimensional change by water absorption
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Free from dimensional variation due to its low water absorption.

0.07
) .tl_i . . .
006 E= 7 5z F 3245 Medical application example
3 005 APEL" MY EZRESRIFPFFHIENELE / FEHRER, EHAFITUETy HEERRASBERE, HFEREGMUEMRER
gg JERFHERI RS, =
g £ 004 — APEL™ Other than for packages/containers that require excellent moisture proofness, APEL™ is applicable for F
e 003 — PC gamma-ray sterilization and autoclave sterilization as well as for containers requiring chemical resistance and . ; e
E é non-attachment characteristics. i
s 002 MEKME=105C. 100% RH. O PTPEI RS ® Z5i —
0.01 Wi =3.5 ZTER o T i atse oL mARINERASE ¥
Measurement conditions: 105 °C, 100% R.H. .. R g
0 Test piece: 3.5” disk ® PTP s_heets _ @ Bottles for medlcme _ e
0 0.1 0.2 1 1.8 @ Pre-filled syringes @ Bottles for cosmetics, Cells for analysis _F,,,--""f
iFial (hrs)  Time(hrs)

APEL"™

™

™
REL™

APEL"™
APEL"

APEL™

APEL"

APEL"




DATA Data

™MLA = O g . N
APEL™BY 7= mE & AR LS
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EHE v 1 —BEEER 1.General Precautions
Light transmittance ASTM D1003 % 91 91 90 90 90 90 90 O EASEMRITHMEIE, SIRIEALSIREFES HAR T SES6, @ The data indicated in this brochure are representative values obtained by our own testing
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et OfEREEH PN AR~ mET, mlﬁ’f'ﬁ‘llﬁﬁﬁ$l° @ Please pay attention to industrial property rights about applications listed in this brochure.
Refractive index ASTM D542 nD 1.54 1.54 1.54 1.54 1.54 1.54 1.54 o, ERFRE, EBEITEEROSEAEFRIMER ERFEER, Before using the product, please evaluate the practical applicability and make sure that it will
BB 45 R v ek OAEEMPIEHMANBTRBLIRIMAR. B2, BIFEERHTA, B2 not cause any problems in usage.
" ZHES T8 B HAE R (S A2 B IR ATARIE, @ The written contents in this brochure are based on currently available information and data etc.
Mtz:\(:"sjh/r!ll_lllsa)ge MCI method % 06/05 06/05 06/05 06/05 06/05 06/05 06/05 YT EH:FJ:;ZEE%;%E’U;I?E%—HQ%E FEU TS TR, SRR Please be mentioned that we do not provide any warranty about the listed data and evaluation.
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KEKAK S *‘E‘ i# il J“ﬁ - PN If it is used in any special way, please take additional safety measures accordingly.
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PP Film, Sheet Film, Sheet Industrial parts  Hot-fill containers Optical Optical Medical package Use for Medical or Foo cgntamers packages .
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APEL™ Molding Technical Information

1.Injection-molding machine

1-1 Selection criteria of molding machine

@ Optical grades of APEL™ are usually injection-molded at a high temperature around 270°C
(max. 310°C), thus require a molding machine that is equipped with sufficient heating
capacity and temperature control to handle the temperatures.

@ The molding machine size should be adequate to the product volume. A bigger machine tends
to lengthen the retention time of molten resin, often resulting in carbonation and/or yellow
discoloration of the resin.

1-2 Screw design

® A lower compression ratio around 2 is preferable, but molding is possible with about 2.5.

@ A full flight screw is recommended to use. It is preferable that the screw head incorporates a
backflow prevention mechanism (a check valve).

@ High shear stress at plasticization may cause discoloration and/or black spots on APEL™.

1-3 Material of screw and cylinder

@ Coating of non-attachment properties to molten resin is recommended to use.
@ Effective coatings include Cr plating as well as TiN, TiCN, TiC or W2C.

1-4 Nozzle

@ Open type or shut-off type is useable.

2. Mold design

2-1 Basic structure
@ Mold should be designed with APEL™ mold shrinkage of 0.6%, followed by a fine adjustment.

A drift angle of 2° or greater should be applied, taking the mold shrinkage into consideration.

@ APEL™ is a resin that has a high rigidity and is low in extensibility, thus is not suitable for an
undercut shape which may cause cracks on mold goods.

2-2 Material of mold
@ Choose a material that is suitable for thorough mirror polishing and on the mold surface of
which gases resulting from molding processes are unlikely to produce tarnish.

2-3 Gate, runner, sprue

@ Shapes similar to those used for conventional resins are applicable.

@ A pinpoint gate is effective for reducing internal stress in the gate of mold goods and also for
eliminating the need of finishing process on the gate of mold goods.

@® A cold runner is more recommendable than a hot runner as a hot runner may cause black
spots, yellowing and/or discoloration due to retention of resin.

@ Round type is the most suitable for a runner.

2-4 Degassing

@ egassing can be done through the parting lines, but when tarnish that is likely on account of
gases is recognized it will be necessary to make an approximately 0.02 mm deep ditch for
degassing.

2-5 Stringiness prevention

® A high nozzle temperature can cause stringiness. A sprue having a stringiness preventing
function will be effective.

3. Method of molding

3-1 Pre-drying

@ Pre-drying of the pellets is recommended.

® APEL™, being a low hygroscopic resin, can be molded without pre-drying. However, a slight
amount of water on the surface of a pellet may affect the appearance of molded goods.
Moreover, dissolved air in such a pellet may cause yellow discoloration and when gasified it
can cause poor transcription. Accordingly, pre-drying is effective whenever a high standard
appearance is required.

@ Pre-drying a pellet is also effective in making smooth plasticization at molding.

Il Pre-drying conditions

Grade Temperature (°C) Time (Hrs)
APL6509T 60 5~6
APL6011T 80~90 5~6
APL6015T 80~100 4~5

3-2 Material Purging

® When another material has been used, it is necessary to perform a purge with a commercially
available cleaning pellet that is suitable for the molding temperature or polypropylene
(homo-type) for 3 to 5 kgs or so before replacing to APEL™. This should be followed by a
purge with APEL™ for 2 to 3 kgs. Check for a muddy or tamished surface on the molded
goods.

@ If purging is still insufficient, it will be effective to use glass-fiber reinforced polypropylene as
a purging material or to perform a cleaning with the screws removed.

3-3 Molding conditions
@ Cylinder temperature
© The heat resistance of APEL™ differs according to grade, thus a cylinder temperature should
be set in line with the following formula:

Cylinder temp. = APEL™ softening temp. + 100 to 130 °C

® Except for the space under the hopper, the temperature of each cylinder block should be set
practically flat.

© When temperature setting is too low and noise is heard in the cylinder, increase the cylinder
temperature. Increasing the temperature in the hopper side (before screw compression
section) will be especially effective.

@ Mold temperature

® APEL™ is an amorphous resin, thus its mold transcription tends to be susceptible to the
mold temperature, compared to crystalline resins such as polypropylene and polyethylene.
Refer to the table below for the upper limit temperatures of mold.

Grade Max. temp. of mold (°C)
APL6509T <80
APL6011T <100
APL6015T <140

@ Back pressure
®3 MPa (300 kgf/cm?), maximum 10 MPa (100 kgf/cm?)
© Too much backpressure may lead to yellowing, discoloration and/or gel generation.
@ Injection pressure
@ Holding pressure (secondary pressure) should be set as low as possible in the range of 50
to 150 MPa.
e Because of high solidification speed of amorphous materials such as APEL™, too high
holding pressure will cause cracks and/or leave deformation around the gate.
@ Injection speed
e Increasing injection speed is effective in improving mold transcription, thus improving the
appearance of goods.
@ Suck-back
® Suck-back should be avoided as much as possible.
® Although suck-back is effective in preventing stringiness, by dragging air in from the nozzle
it may cause bubbles and/or yellowing. If suck-back is unavoidable, make the suck-back
volume minimal.
@ Screw speed
o [f the screw speed is too high, it may drag air in and cause bubbles.

3-4 Pausing or termination of molding
® Stop the molding machine to interrupt the operation for a short time.
®When interruption is to last an hour or longer, replace the cylinder internal area with
polypropylene, then stop the machine. Decreasing the cylinder temperature to 170°C will
be effective with polypropylene replacement.
© To terminate the operation, switch off the heater after the cylinder internal area is replaced
with polypropylene.

. N
This information describes points to consider concerning
general APEL™ injection-molding.

As regards optical products’ molding, technical
information on optical products is separately available
upon request.




