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TECHNICAL INFORMATION
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Drying

Acrylonitrile butadiene styrene (ABS) Resins, along with other
commercial polymers such as nylon, polycarbonate, acrylics,
and thermoplastic urethanes, are hygroscopic, absorbing
moisture and requiring drying before processing. However,
unlike other resins that suffer the loss of physical properties,
if water is not removed prior to processing, parts injection
molded with ABS resins only suffer from poor surface
aesthetics due to splay from the failure to adequately dry
the resin. Splay results from the formation of tiny voids in the
surface of the part created by water vapour and appearing as
silver streaks on the part surface. ABS resin moisture should
be less than 0.1 percent prior to injection molding to prevent
surface defects.

Hot air desiccant bed dehumidifying hopper dryers are
typically used. These dryers remove moisture from the
process air to deliver hot, dry air with dew points as low as
-40°C. Dew point readings of the air entering the hopper
should be taken periodically to ensure that the desiccant is
still effective and delivering air with a dew point less than
-30°C. If measured dew point levels are greater than this, the
desiccant should be regenerated or replaced.

Typical required air flow rates through the hopper dryer
are one cubic foot per minute per pound of resin. Small lab
scale samples are often adequately dried on flat trays in
temperature controlled ovens prior to molding. The typical
recommended drying conditions for ABS resins are a minimum
of two hours at 80-90°C. However, pellet geometry and size
and composition of the resin do affect the length of time
to dry the resin to the recommended moisture level of 0.1
percent.

Melt Temperature

The ABS melt temperature should be between 220 and
275°C with an aim point of 230°C. The optimum temperature
profile depends on many variables, such as machine capacity
to shot size ratio, screw design, mold and part design and
cycle time. Generally, barrel temperature controllers should
be PID type and set so the material melts gradually, with
cooler rear zone and hotter front zone temperatures. For
vented barrel machines, a relatively flat temperature profile
is recommended to ensure the polymer is melted by the time
it reaches the vent zone. Reverse temperature profiles are
used occasionally to compensate for improper screw design;
to reduce machine amperage or torque requirements; and to
compensate for machines with short let down (L/D) ratios.

Optimum melt temperature will depend on the particular ABS
resin chosen as well as the part size, complexity, and desired
surface appearance. Because machine set points and actual
melt temperature often vary by as much as +25°C, actual
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measurement of the melt temperature is recommended
to verify that it falls within the recommended range. The
suggested method for checking the melt temperature is to
use a pyrometer with the probe heated to 15°C above the
expected melt temperature. Insert the probe into the purge
patty for 30 seconds, and record the melt temperature.
Keeping a uniform melt temperature within the recommended
range is essential to ensure good color matching of mating
component parts.

A higher melt temperature reduces the viscosity of the
material and allows the material to flow more easily. Melt
temperatures in the upper end of the recommended range
may be necessary when processing thin-wall parts, difficult-
to-fill parts, parts with very small gates and parts with
long flow lengths. Higher melt temperatures generally also
produce parts with higher gloss. Excessive melt temperatures
may result in thermal degradation and a loss of performance
properties and aesthetics.

A lower melt temperature generally produces parts with
lower gloss. Lower processing temperatures also reduce the
risk of thermal degradation and shorten the necessary cooling
time. However, excessively low melt temperatures may result
in high residual molded-in stress.

Mold Temperature

Generally, cooling time is the rate determining factor for
overall cycle time. To obtain the best part properties and
consistent dimensional tolerances, uniform heat removal
is critical. Using a mold temperature controller will minimise
temperature variations. Recommended mold temperatures
range from 25 to 60°C, depending on the ABS chosen.

For plating or painting applications, higher mold temperatures
(above the recommended range) may be required to reduce the
surface stresses and provide for better plate or paint adhesion.
Cooling lines should be properly placed and spaced around
the part for effective heat removal. The cooling lines should
be adequately sized without restrictions in the connectors
or associated piping. The flow rate of the cooling medium
should be sufficient to provide for turbulent flow through the
cooling lines. Cleanliness of the cooling medium should also be
maintained to prevent blockage of the cooling lines.

Higher mold temperatures in the upper recommended range
generally provide better surface finish, less molded-in stress
because of slower cooling and easier filling of thin-wall parts
and parts with long flow lengths. Lower mold temperatures
allow the resin to set-up faster to reduce the overall cycle
time. Lower mold temperatures will produce lower gloss
levels, while higher mold temperatures will produce higher
gloss levels.



Plasticising Conditions

Screw Speed

For optimum homogeneity of the polymer melt, slow screw
speeds are generally recommended for ABS. Screw rotation
should occur throughout the cooling cycle. This can best be
accomplished by establishing a proper balance between
screw speed and back pressure, that is, a ratio of speed and
pressure that will allow plasticisation to continue throughout
the entire cooling cycle. Screw speed should be adjusted with
a minimal pause (less than 2 seconds) before mold opening.

Back Pressure

Recommended screw back pressures range from 10-35 Bar,
assuming a nominal hydraulic intensifying ratio of 10:1. Back
pressure is necessary to ensure uniformity of the polymer
melt for maximum part performance. It is particularly
important to use sufficient back pressure when coloring in-
house with color concentrates. Operating at the upper end of
the recommended range may be necessary to achieve good
distributive mixing and uniform part color.

Injection Conditions

The injection molding process is generally divided into two
stages. The first is injection or fill and the second is packing or
hold. During the first stage, or filling stage, it is recommended
that pressure is set near its maximum and the speed of the
screw is controlled with velocity controls.

The machine will only use whatever pressure is necessary
to move the ram at the set speed. This technique will
help provide consistent parts because the cavity is filled
at a uniform rate, despite differences in viscosity due
to temperature fluctuations and other factors. It is very
important to switch from first stage to second stage when
the part is 95 to 98 percent full. Without a switch from first
to second stage pressure before the cavity is full, the high
pressure of the first stage pump will cause the part to flash
and may cause damage to the mold.

It is recommended to switch from first stage to second
stage based on the position of the ram or the cavity
pressure. Switchover based on hydraulic pressure and time
is recommended if ram position or cavity pressure controls
are not available. While maintaining a cushion, second
stage pressure should be set at the lowest level necessary
to properly pack out the part to achieve the desired surface
aesthetics. In general, packing pressure is lower than first
stage pressure. Under-packing the part will result in excessive
sink marks, poor dimensional tolerances and poor surface
aesthetics. Over-packing will result in excessive molded-in
stress, increased part weight and poor part performance.

Injection Speed

Injection speed depends on the particular part and machine.
Since an erratic injection speed can cause a variety of
part defects, a uniform injection speed is best. In general,
moderate to fast injection speeds are recommended for high
gloss ABS resins. High injection speeds will create high shear
as the melt passes through the runners, gates and along the
cavity surface. Because of the shear rate dependency of ABS,
this will decrease the polymer viscosity, which allows the
material to flow easier and helps fill thin-wall parts. However,
excessive injection speed may result in flash, or thermal
degradation due to shear heating. When using low gloss
ABS resins, medium to slow injection speeds usually provide
more uniform low gloss. Fast injection speeds may result in
excessive gate blush and higher gloss levels.

Melt Cushion

The use of a “cushion,” or residual polymer melt in the barrel
after injection, will help ensure that the proper amount of
material is injected into the cavity. During the packing phase,
the material in the cavity is shrinking. To compensate for this
shrinkage, additional material must be supplied to the cavity
until gate freeze-off. A small melt cushion provides a ready
source of additional melt to use during packing. If the screw
is allowed to “bottom-out,” the packing pressure cannot be
transferred through the polymer to pack out the cavity. This
will result in poor part consistency due to short shots, poor
dimensional stability, excessive sink marks or poor aesthetics.
It is generally recommended that a small cushion size be
employed. This will minimise the residence time and heat
history of the polymer, reducing the potential for polymer
degradation.

Regrind

Trinseo’s mass solution polymerisation process results in ABS
resins with excellent thermal and processing stability. To the
converter this means that there are few limitations to using
regrind from MAGNUM™ ABS Resins, as long as normal
material handling conditions have been observed. Some
of our customers produce parts from 100 percent regrind
MAGNUM™ ABS Resins, although the risk of contamination
limits this practice to selected applications.
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SUGGESTED INJECTION MOLDING CONDITIONS FOR

MAGNUM™ ABS RESINS
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If you have a specific application requirement or would like more information about MAGNUM™
ABS Resins, contact your Trinseo Specialist or visit www.trinseo.com.

Temperature (°C)

Temperature Low or normal gloss High heat or high gloss
Nozzle 230 245-290

Front 220 245-290

Intermediate 210 220-250

Rear (Hopper) 195200 205-215

Mold Temperature 30-700M 50-70

Manifold Temperature 220-275 230-290

Melt Temperature (Air Shot) 220-275 230-290

Pressure (Bar)

Back Pressure

10-35 (higher for self coloring)

Injection Pressure

Adjust to control part weight
& dimensions

Hold/Pack Pressure 30-70
Clamp Force .
(Tonnes/cm? Projected Area) 03-0.8
Drying
Time (Hours) Exludes Warm-up time) — 2-4
Temperature (°C) 80-90
Maximum Moisture (%) 010
(Equilibrium Level = 0.8%) ’
Rate
Injection Speed Adjust to control apprearance
Ratios
Screw Compression Ratio 2.0-3.0/1
Screw L/D Ratio >20/1
Mold Shrinkage (%) 0.4-0.7

™ Higher mold temperature will improve gloss for the low gloss grades
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The principles of Responsible Care® and sustainability influence the
production of printed literature for Trinseo S.A. and its affiliated companies.
As a contribution towards the protection of our environments, Trinseo’s
printed literature is produced in small quantities and on paper containing
recovered/post-consumer fiber and using 100 percent soy-based ink
whenever possible.

Product Stewardship

Trinseo and its affiliated companies have a fundamental concern for all
who make, distribute, and use their products and for the environment
in which we live. This concern is the basis for our Product Stewardship
philosophy by which we assess the safety, health, and environmental
information on our products so that appropriate steps may be taken to
protect employee and public health and our environment. The success of
our product stewardship program rests with each and every individual
involved with Trinseo products - from the initial concept and research, to
manufacture, use, sale, disposal, and recycle of each product.

Customer Notice

Customers are responsible for reviewing their manufacturing processes
and their applications of Trinseo products from the standpoint of human
health and environmental quality to ensure that Trinseo products are
not used in ways for which they are not suitable. Trinseo personnel
are available to answer questions and to provide reasonable technical
support. Trinseo product literature, including safety data sheets, should
be consulted prior to the use of Trinseo products. Current safety data
sheets are available from Trinseo.

No freedom from infringement of any patent owned by Trinseo or others
is to be inferred. Because use conditions and applicable laws may differ
from one location to another and may change with time, the customer
is responsible for determining whether products and the information in
this document are appropriate for the customer’s use and for ensuring
that the customer’s workplace and disposal practices are in compliance
with applicable legal requirements. Although the information herein is
provided in good faith and was believed to be accurate when prepared,
Trinseo assumes no obligation or liability for the information in this
document.

NOTICE REGARDING MEDICAL APPLICATION RESTRICTIONS

TRINSEO REQUESTS THAT CUSTOMERS REFER TO TRINSEO’S MEDICAL
APPLICATION POLICY HTTP://WWW.TRINSEO.COM/MEDICAL.HTM BEFORE
CONSIDERING THE USE OF TRINSEO PRODUCTS IN MEDICAL APPLICATIONS.
THE RESTRICTIONS AND DISCLAIMERS SET FORTH IN THAT POLICY ARE
INCORPORATED BY REFERENCE.

For more information on products, innovations, expertise, and other
services available from Trinseo, visit www.trinseo.com, or in the U.S.
contact us at +1-855-TRINSEOQ (+1-855-874-6736).

DISCLAIMER

TRINSEO MAKES NO WARRANTIES, EITHER EXPRESS OR IMPLIED, IN THIS
DOCUMENT; ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE (INCLUDING MEDICAL APPLICATIONS) ARE
EXPRESSLY EXCLUDED. SINCE THE CONDITIONS AND METHODS OF USE OF
THE INFORMATION AND PRODUCTS REFERRED TO ARE BEYOND TRINSEQ’S
KNOWLEDGE AND CONTROL, TRINSEO DISCLAIMS ANY AND ALL LIABILITY
FOR LOSSES OR DAMAGES THAT MAY RESULT FROM RELIANCE ON THE
INFORMATION OR USE OF THE PRODUCTS DESCRIBED HEREIN. TRINSEO
MAKES NO WARRANTIES, EXPRESS OR IMPLIED, THAT THE USE OF ANY
TRINSEO PRODUCT WILL BE FREE FROM ANY INFRINGEMENT CLAIMS.
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GENERAL NOTICE

Any photographs of end-use applications in this document represent
potential end-use applications but do not necessarily represent current
commercial applications, nor do they represent an endorsement by Trinseo
of the actual products. Further, these photographs are for illustration
purposes only and do not reflect either an endorsement or sponsorship
of any other manufacturer for a specific potential end-use product
or application, or for Trinseo, or for specific products manufactured by
Trinseo.If products are described as “experimental” or “developmental”:
(1) product specifications may not be fully determined; (2) analysis
of hazards and caution in handling and use are required; (3) there is
greater potential for Trinseo to change specifications and/or discontinue
production, and (4) although Trinseo may from time to time provide
samples of such products, Trinseo is not obligated to supply or otherwise
commercialize such products for any use or application whatsoever.

For additional information not covered by the content of this document or
to ensure you have the latest version of this document available, please
refer to our website at www.trinseo.com/contact.

Copyright© Trinseo (2019) All rights reserved.
™Trademark of Trinseo S.A. or its affiliates
®Responsible Care is a service mark of the American Chemistry Council
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