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CYREX®

CYREX® acrylic-polycarbonate alloys are
opaque, acrylic-polycarbonate alloys. When the
two components are combined with a propri-
etary compatabilizer, a synergistic effect is
produced resulting in a product with impact
strength that is higher than polycarbonate.
CYREX alloys also maintain the ease of pro-
cessing associated with acrylic materials. They
can be processed at lower temperatures than
straight polycarbonate which will decrease the
cooling time and in turn decrease the cycle time
of the injection molding process. CYREX alloys
also exhibit a high degree of structural integrity,
good heat resistance, good chemical resis-
tance, and are gamma resistant. CYREX alloys
are ideal materials for both thin and thick walled

applications which require excellent toughness.

CYREX 200-8005 alloy was formulated specifi-

cally for the medical industry. It exhibits excellent

resistance to both alcohol and lipids, it has
good heat resistance so it can be ethylene oxide
sterilized, and it is both gamma and E-beam

radiation resistant.

ACRYLIC-POLYCARBONATE ALLOYS

CYREX 100 alloy has the lowest impact strength
of the CYREX alloy grades with 8.0 fppi for
notched Izod impact at room temperature.
CYREX 300 alloy is suitable for applications
where a high degree of heat resistance is
necessary. It has a deflection temperature of
253 °F and a Vicat softening point of 306 °F
whereas CYREX 200 alloy has a deflection
temperature of 214 °F and a Vicat softening
point of 277 °F CYREX 400 alloy is an extrusion
grade. It has a melt flow rate of 7.9 grams per

ten minutes.

CYREX 953 alloy is ideal for both thin wall and

cold temperature applications.

Applications:
= portable phone and pager housings
= appliances
- toys
= furniture
= automotive components

medical devices

protective casings

extruded/thermoformed sheet applications

CYREX® Acrylic-Polycarbonate Alloy:
Processing Conditions - Injection Molding
Suggested Range

Condition

Starting Point

CYREX® Acrylic-Polycarbonate Alloy:
Processing Conditions - Thermoforming

CYREX 400 Alloy

Drying Temperature, °F 180 180 DTL, °F Suggested Range, °F Starting Point, °F
(3 - 4 hours) 214 310 - 350 315
Feed Section Temperature, °F 395 - 445 410
(F:em:"sset‘_:t'ofemperit”'e‘ FF 222 - 232 j:g CYREX® Acrylic-Polycarbonate Alloy:
ront Section Temperature, ° - . . .
Nozzle T . £ p 460510 180 Processing Conditions - Extrusion
0zz%2 Tempera ure:, - CYREX 400 Alloy Can Be Extruded With
Melt Temperature, °F 460 - 510 480 Conventional General Purpose Screws.
Mold Temperature, °F 150 - 210 180 (Typical Heat Settings)
Injection Pressure, psi 8,000 - 10,000 8,000 oF oC
in2
Clamp Pressure 25 tg?S/'” ) Feed Zone 390 - 410 199 - 210
projec[ed area Rear Center 410 - 430 210 - 221
Screw Speed, rpm Center 440 - 470 226 - 243
2:1 compression ratio 75 - 150 100 Front 440 - 470 226 - 243
3.5:1 compressmn ratio 60 - 130 80 Gate 240 - 470 226 - 243
Ram Speed, in/sec Ad 450 - 470 232 - 243
small gates 05-15 1 apter - -
large gates 1-4 2 Die 420 - 450 216 - 232
Back Pressure, psi 50 - 300 100 Polishing Roll Temperature 180 - 220 82 -104
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CYREX® Acrylic-Pol

Rheological

Test Method

CYREX
200-8000
Alloy

CYREX
200-8005
Alloy

Avg Melt Flow Rate, g/10 min
@ 230C &3.8kg
@ 230C&5.0kg

ASTM D-1238
ASTM D-1238

Mechanical

Tensile Strength, psi (MPa) ASTM D-638 7,000 (48.3) 8,850 (61.0) 8,000 (55.2) 9,100 (62.7) 8,200 (56.5) 7,860 (54.2)
Tensile Modulus, x10™6 psi (GPa) ASTM D-638 0.30 (2.1) 0.35 (2.4) 0.32 (2.2) 0.32 (2.2) 0.37 (2.6) 0.30 (2.1)
Tensile Elongation @ Yield, % ASTM D-638 3.7 4.7 4.3 4.7 3.8 4.2
Tensile Elongation @ Break, % ASTM D-638 31 58 57 73 21 88
Flexural Strength, psi (MPa) ASTM D-790 11,500 (79.3) 12,500 (86.2) 11,300 (78.9) 13,300 (91.7) 12,900 (88.9)

Flexural Modulus, x10™6 psi (GPa) ASTM D-790 0.35 (2.4) 0.32 (2.2) 0.34 (2.3) 0.34 (2.3) 0.30 (2.1)
Izod Impact Strength 1/8” @ 73F 8.0 30.0 26.0 15.7 8.8 26.1
Izod Impact Strength 1/8” @ -40F - 4.0 - - - 5.2
Izod Impact Strength 1/4” @ 73F - 13.5 115 10.6 4.2 17.1
Izod Impact Strength 1/4” @ -40F - 2.2 - - - 6.0
Rockwell Hardness, M scale ASTM D-785 45 46 49 55 52 44
Physical

DTL, °F (°C)

@ 264 psi, annealed ASTM D-648 203 (95) 214 (101) 214 (101) 253 (123) 214 (101) 217 (103)
Vicat Softening Point, °F (°C) ASTM D-1525 246 (119) 277 (136) 286 (141) 306 (152) 275 (135) 275 (135)
Specific Gravity ASTM D-792 1.12 1.15 1.15 1.17 1.15 1.15
Water Absorption, % max ASTM D-570 0.26 0.26 0.26 0.26 0.26 0.26
Mold Shrinkage, in/in, mm/mm ASTM D-551 0.004-0.008 0.004-0.008 0.004-0.008 0.004-0.008 0.004-0.008 0.004-0.008
Coefficient of Linear Expansion ASTM D-696

infin/F, 32 - 212 F 0.000052 0.000052 0.000052 0.000052 0.000052 0.000052

(mm/mm/oc - 100 C) (0.000936) (0.0000936) (0.0000936) (0.0000936) (0.0000936) (0.0000936)
Flammability UL 94 HB UL 94 HB UL 94 HB UL 94 HB UL 94 HB UL 94 HB

Property Comparison of CYREX Alloys Versus other Plastics

2 CYREX

ASTM Method  CYREX Alloys® PC/ABS* Polycarbonate!
Rheological
Average Melt Flow @230 C/3.8 kg? D-1238 19-7.9 — —
@300 C/1.2 kg® — — 5-35 3-22
Mechanical
Tensile Strength. psi D-638 7000 - 9100 5800 - 8700 8500 - 9600
Tensile Modulus, x 10° psi D-638 .305 - .373 .32-.40 .325 - .45
Tensile Elongation @ Yield, % D-638 3.7-4.7 3.0-5.0 6.5-9.0
Tensile Elongation @ Break, % D-638 21-88 50 - 150 90 - 150
Flexural Strength, psi D-790 11300 -13300 9400 - 16000 12000 - 14200
Flexural Modulus, x 10° psi D-790 .30-.35 29-.41 .325-.35
Izod Impact Strength 1/8” @73F D-256 8-30 2-12 10-18
Physical
DTL, F on 1/4” bar @264 psi, annealed D-648 203 - 253 185 - 265 252-285
Specific Gravity D-792 1.12-1.17 1.10-1.19 1.20
Mold Shrinkage, in./in. D-955 .004 - .008 .004 - .008 .005 - .007

(2) CYREX alloys listed under melt conditions associated with acrylics.
(3) Higher test temperatures required for polycarbonate and PC/ABS due to the
resin’s higher processing temperatures.

Note: (1) Typical range of properties listed not to be construed as specifications.

CYREX 200 8005 alloy complies with Tripartite, USP and FDA regulations.
CYREX 200 8005 alloy as been found to be non-hemolytic, non-cytotoxic,
non-pyrogenic, non-sensitizing and non-mutagenic as tested. Other grades of
CYREX alloys can also be made available that meet these requirements.
Contact CYRO’s Senior Chemist, Product Compliance at 203-795-6081 with
further questions.



CYREX Alloys Chemical Resistance
Testing done at the CYRO Technical Center

IPA/WALET 50%0/5090 ...c.vveinveerieeiiiesiiesieesire et Visual Inspection, Immersion 1 hr ........cccccovvvieriieennnn, +
Ethylene GIYCOI .......cooiiiiiiiiieiieect e Visual Inspection, Immersion L hr ......c.cccocovevvevneennn, +
Baking SOda PaSte ..........cceeiiiiiiiiiieiieciie e Visual Inspection, Exposed 92 hrs..........cccocevvvennenns +
Toothpaste .. Visual Inspection, Exposed 92 hrs.. .+
Fluorides Visual Inspection, Exposed 92 hrs..........cccocevvvennenns +
GIYCOIIN 1.ttt Visual Inspection, Immersion 170 hrs @ 150F .................... +
Palmolive Dishwasher/Water 25%/75% ..........ccccvevrvvenieesinenns Visual Inspection Immersion 24 hrs.........cccoccevvvennenns +
Palmolive Dishwasher/Water 50%/50% ...........ccccccvrrveriveninenns Visual Inspection Immersion 24 hrs........ccccocevvvennenns +
ACBLONE ..ottt Visual Inspection Immersion 24 hrs.......c.cccccevcveennennnen. -
Heavy Duty Detergent ..........ccovvverreereeiieeneeniiesie st Visual Inspection, Immersion 1000 hrs ........c.cccceevvennnen. +
Bleach(10%) SOIULION .........cocveiveirieiiieiie e Tensile Elongation Retention, Immersion 24 hrs................... +
HEPLANE ... Tensile Strength, Immersion 1000 hrs .........c.ccccvevvennnen. +
Gasoline . ... Tensile Strength, Immersion 500 hrs .... X
GASOIINE .o Tensile Strength Immersion 1000 hrs .........c.cccoovverienee. -
EtRANOI ..o Tensile Strength, Immersion 500 hrs ........c.ccccovevveenen, +
EtRANOI ...oooiiiiec Tensile Strength, Immersion 1000 hrs .........ccccccveviveennnen. X
Octane/Toluene 75%/25% Tensile Strength, Immersion 500 hrs

Octane/Toluene 75%/25% ... Tensile Strength, Immersion 1000 hrs

AMMONIA .ttt Tensile Elongation Retention, Immersion 24 hrs.................... X
AMMONIA .ttt sre e Tensile Elongation Retention, Immersion 100 hrs................... -
AMMONIA .ttt Tensile Strength Retention, Immersion 24 hrs .................... +
AMMONIA .ttt neee s Tensile Strength Retention, Immersion 100 hrs .........c......... +
AMIMONIA .ttt et e et esneereens Resistance under Tensile Strength ...........c.cccooeveviens X
FantastiC CIEANET .......ccveiieiiieiieeiie et Tensile Elongation Retention, Immersion 24 hrs................... +
FantastiC ClEaNEr ........ccceiveiiieiie it Tensile Elongation Retention, Immersion 100 hrs.................. +
FantastiC CIEANET .......cccueviieerieiiiciie e Tensile Strength Retention, Immersion 24 hrs .................... +
Fantastic Cleaner .... .. Tensile Strength Retention, Immersion 100 hrs . .+
FantastiC CIEANET .......ccviiiiieiieiieeiie e Resistance under Tensile Strength ...........c.cccoocvviens X
S0ap aNd WALET .....oovviiiieiiieiieieeeie e Tensile Elongation Retention, Immersion 24 hrs................... +
S0aP aNd WALET .....oovuiiiiieiieeiieieeee s Tensile Elongation Retention, Immersion 100 hrs.................. +
S0AP AN WALET .....oovviiiieiiieiie sttt Tensile Strength Retention, Immersion 24 hrs .................... +

Soap and Water ... .. Tensile Strength Retention, Immersion 100 hrs .

S0AP AN WALET .....eeiviiiiiieiiiesie sttt Resistance under Tensile Strength ...........c.cccoeveveenns +
(IR o] (o LSO P PR PP T PPPTOPPPRI Resistance under Tensile Strength ...........c.cccoeveveenn +
LIPIAS ettt Resistance under Tensile Strength (3100 psi, 70 hrs) ............... X
P A e s Resistance under Tensile Strength ...........c.cccoeveveens +
IPA e Resistance under Tensile Strength (3100 psi 70 hrs) ................ -
Igepal (1%) SOIULION .......covieiiiiiieiieeiie e Resistance under Tensile Strength (3750 psi 70 hrs) ............... +
DieSel FUEI ...coveeiiiiiiiiie i Resistance under Tensile Strength (1750 psi, 170 hrs) .............. X
DOP (Phthalate) ........ccvveiieiiiiiieiiiie it Time to Craze under Stress(4000 PSi) ...ccceeevverveniieeninens -
Kerosene ... Resistance under Tensile Strength (3100 psi, 10 hrs) ...

BULEET ..ot Resistance under Tensile Strength (3100 psi, 24 hrs)

BULLET .o s Stain resistance, 24 hrs .........cccocvvviveiiiieenenn, +
ViINYl GASKEL .....cevviiiieiiicitieeiiecieese e Resistance under Tensile Strength (3100 psi 24 hrs) ............... +
.................................................................. Stain resistance, 24 hrs

.... Stain resistance, 24 hrs
LIPSTICK .ttt Stain resistance, 24 hrs
French’s MUSEard ..o Stain resistance, 24 hrs .........cccocvviveiiieeenn, +
Sodium hydroXide (0.5%0) .....cveerurerreeirieniieeieesie s Stain resistance, 24 hrs ........ccccoecvevviecieniieecneens +
=T PP PR OTTPON Stain resistance, 24 hrs ..........ccocvviveiiieeenn, +
Rust Inhibitor Veto # 4224 ...........cccooovvvievieeiiennens Resistance under Tensile Strength (3100 psi, 170 hrs) .............. -
Rust Inhibitor Veto # 53359 .......ccccovevviiinieniiieiiens Resistance under Tensile Strength (3100 psi, 170 hrs) .............. X
TransmisSIoN FlUId .......ccceevieiiieinieniecece e Resistance under Tensile Strength (3100 psi, 170 hrs) ............. +
ANLIfIEEZE ..o Resistance under Tensile Strength (3100 psi, 170 hrs) .............. -

Key: + = Resistance = x = Limited Resistance — = Non Resistant

CYREX 3



Spiral Flow
CYREX Alloys vs. Polycarbonate
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4 CYREX

Xenon Weatherometer

Xenon Weatherometer

Drying

Spiral Flow

CYREX alloys and polycarbonate are tested at different
conditions for melt flow rate. CYREX alloys are heated to
446°F and their flow measured at that temperature, while
polycarbonate is heated to 572°F and its flow is measured at
this much higher temperature. When temperature increases
so does flow. A better way to compare flow between CYREX
alloys and polycarbonate is to review the spiral flows of the
respective materials which clearly demonstrates that CYREX

alloys flow better than polycarbonate.

Weathering Data

CYREX alloys are not considered continuously weatherable
materials. Intermediate weathering will not result in significant
losses in elongation at break or Charpy impact strength as
shown in the graph at the left. UV absorbers may be added

for improved weatherability.

CYREX alloys molding compounds are hygroscopic materials. This means that they absorb moisture from the surrounding

environment. Since moisture causes various problems including molecular weight deterioration when heating and melt

processsing, the materials must be dried before processing. But moisture in CYREX alloys is not nearly as critical as in polycar-

bonate since it is processed at much lower temperatures. CYREX can be molded without problems at a moisture level of 0.05%,

whereas polycarbonate needs to be dried to below 0.01%. It is recommended that a desiccant dryer be used. CYREX alloys

should be dried for 4-6 hours at 180°F.

Regrind

CYRO'’s materials can all be reground and reprocessed without adversely affecting physical properties. The primary effect of

using reground material is a shift in color. To avoid a significant color change it is recommended that 25% regrind is used. It is

also important to avoid contamination and remove all fines in the regrinding process. Due to the increased surface to volume

ratio, the regrind may require additional drying.

Purging

Given its goodthermal stability, temporary interruptions in production usually will not cause degradation problems in CYREX

alloys. Prolonged interruptions, or when temperatures are unusually high (above 500°F), may lead to a slight yellowing of

material in the extruder barrel. If yellowing occurs, purging may be required.

Runner Systems

The best cross section for a runner is a full round. “S” runners with large cold slug wells are recommended. Cold slug wells

should be located at each turn on runners with long flow paths. The runners must distribute the melt in the same state and at

the same pressure to all cavities. The pressure loss in sprue, runner and gate systems must be kept to a minimum. The

maximum recommended pressure-to-fill an entire part is 15,000 psi.



Recommended Gating
All types of gating have been used successfully with CYREX alloys. It is recommended

that the gate be 80% of the nominal wall thickness. If the gate is too small it will restrict
the filling speed which in turn prevents the mold from being adequately filled. When using
a restricted gate, the diameter should not be less that 0.036 inch (0.9 mm) for parts of

average weight and 0.028 inch (0.7 mm) for smaller parts with a uniform wall thickness.

A tab gate is used in situations where a weak area around a restricted gate must be
avoided. The wall of the tab should not be thicker than the wall of the part to avoid
excessive cooling time. A fan gate is used for flat, thin moldings such as scales, covers,
or rulers where one does not wish to inject on th large, flat faces. Umbrella-type gating is
recommended for tubular articles. Submarine gating allows the molding to be automati-
cally separated from the runner upon removal from the mold. Center gating was one of
the first types of gates used in injection molding and is considered to be one of the best.
It provides a balanced fill for the molded part which reduces stress and minimizes weld

lines. Center gating requires adequate cooling around the gate area for hot runner molds.

Weld Line Strength
Weld lines and meld lines can create a weakness in a molded part. The weld and meld

line strength of parts molded with CYREX alloys is affected in the same manner as in all
multiphase materials (alloys and blends) and fiber reinforced materials. Melt and mold
temperature have the greatest effect on weld line strength. A mold temperature of 200°F
is preferable to a mold temperature of 140°F. Mold designs that incorporate overflow tabs,
flow diverters that shift the flow front, or mechanisms that promote local mixing all

improve with weld line strength.

Thin Wall Molding

CYREX alloys may be molded into thin wall geometries. Small parts with wall thicknesses
between 0.025” (0.64mm) and 0.050” (1.3mm) can be molded using very fast injection
speeds and high injection pressures. CYREX 953 alloy was designed specifically for thin
wall applications. For example, a 2" x 3” CYREX 953 alloy single cavity part with a 0.025”
wall is molded with an injection speed of 6” per second (3.6 cu inches/second) and
27,000 psi melt pressure at the nozzle. This is accomplished with 0.030” sub gate, 30% of
the parting line vented at 0.0015”, 40 tons/square inch adjusted clamp pressure on a 50

ton machine. Machine size will vary depending on the part being molded.

%
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Sales Office

100 Enterprise Drive
7th Floor

Rockaway, NJ 07866
973-442-6000

1720D-0300-5NP

Sales Office
CYRO Canada Inc.
6285 Northam Drive
Suite 100

Missisauga, Ontario LV4 1X5

905-677-1388

WHY CHOOSE CYRO?

SERVICE AS GOOD AS
THE PRODUCTS

CYRO puts equal effort toward developing
superior grade products for your extrusion,
thermoforming and injection molding
requirements and providing complete
individualized technical and commercial
service. Those are the main reasons why
CYRO Industries is a leading supplier of
acrylic and acrylic-based multipolymer
compounds for extrusion, thermoforming
and injection molding applications. A joint
venture between wholly owned subsidiaries
of Cytec Industries Inc. of the U.S. and
Ro6hm GmbH, Germany, CYRO offers you
expertise in acrylic plastics and an interna-
tional foundation.

SUPPORT FROM THE TECHNICAL
SERVICE CENTER

The CYRO Technical Service Center utilizes
a broad range of extrusion, thermoforming,
injection molding and testing equipment for
product and process evaluations. Our
Technical Service Department is also able
to provide on-site assistance in customer

plants when necessary. Arrangements for
technical service visits can be scheduled
through your sales representative or directly
with our Technical Service Group. Whether
for advice during pilot runs or process
troubleshooting. CYRO engineers are ready
to help you.

Another aspect of our technical services is
the availability of MOLDFLOW® computer-
aided flow simulation* programs, which
we license from Moldflow PTY, Ltd., of
Australia. These programs are used to help
analyze part and mold designs in an
effort to predict potential problems or solve
existing ones.

MOLDFLOW® design is afinite element mold
filling simulation program. It gives the user
information on the filling pattern, weldline
location, pressure distribution, material
temperature, shear rates, and shear
stresses. The user can use such informa-
tion to modify part design, gate location and
count, and material used so as to mold an
acceptable part.

* MOLDFLOW is a trademark of Moldflow PTY, Ltd.

IMPORTANT NOTICE

The information and statements herein are believed to be reliable but are not to be construed as a warranty
or representation for which we assume legal responsibility. Users should undertake sufficient verification
and testing to determine the suitability for their own particular purpose of any information or products
referred to herein. NO WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE IS MADE.

Nothing herein is to be taken as permission, inducement or recommendation to practice any patented

invention without a license.

International

100 Enterprise Drive
Rockaway, NJ 07866
FAX: 973-442-6083

©2000 CYRO Industries. All Rights Reserved.

Technical Center

25 Executive Boulevard
PO. Box 550

Orange, CT 06477
203-795-6081

Headquarters

100 Enterprise Drive
Rockaway, NJ 07866
973-442-6000

http://www.cyro.com

Printed in U.S.A.
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