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COEFFICIENT OF THERMAL EXPANSION
(LONGITUDINAL)
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PREDRYING

Styrolution recommends the following predrying conditions
and methods:

Moisture content

In order to prevent moisture streaks on the parts,

the moisture content before processing should be less
than 0.05 %.

This is to be achieved by drying with a vacuum or desiccant
dryer, preferably under nitrogen.

Drying conditions

Drying should be performed approximately 4 hours
at 80 - 90 °C (freshly opened bags)

Sealing & covering

After removal of pellets, the partly-filled packs need to
be immediately and carefully sealed. The hopper on the
machine should be covered by a lid.

DIMENSIONAL
STABILITY

The coefficient of linear thermal expansion describes how
the length of an object will change with steadily increasing
temperature. The following graphs show the coefficient of
linear thermal expansion for Terblend N NM-21 EF, Terblend
N NG-02 EF, and Terblend S NM-31. The coefficient of

linear thermal expansion of Terblend N and Terblend S is
comparable. Only a glass-fiber reinforced blend (represented
here by Terblend N NG-02 EF) leads to lower values, resulting
in a better dimensional stability.

MOLD SURFACE
TEMPERATURE

Mold surface temperature is one of the most important
parameters in the entire injection molding process.

For Terblend it should be 50 — 80°C. High mold surface
temperature improves the surface quality (even low gloss,
pronounced surface structure, low visibility of flowlines) and
leads to better weld line strength. The risk of tiger lines is
also minimized. Mold surface temperature also affects the
dimensional tolerances for the molding. The higher the mold
surface temperature, the higher the mold shrinkage and the
lower the post shrinkage.

Recommended mold temperature range: 50 — 80 °C

TYPICAL PLASTIFICATION UNIT
TEMPERATURE PROFILES
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PLASTICIZING
SCREW SPEED

The peripheral screw speed during plasticizing (V,)) should
account for 0.05 - 0.2 m/s. The screw rotation speed needs
to be adapted to the screw diameter. The higher the screw
diameter, the smaller the suitable range of the screw rotation
speed. This avoids excessive shear stress during the
plasticizing process.

Screw speed n [min-]
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INJECTION
MOLDING
TEMPERATURE
& CONTROL
PROFILE

The recommended melt temperature for processing Terblend

is 240 — 270 °C. It is advisable to check the melt temperature

by using a needle thermometer within the melt down-stream

of the screw. For reasons of better flowability and to achieve
high surface quality and good mechanical properties, the upper
range of the relevant temperature range is always preferable.

OPTIMAL SCREW SPEED:

0.05-0.2m/s
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RIBS

Ribs should have 0.4 — 0.6 times the thickness of the base
wall in order to prevent material accumulation. In many cases,
material accumulation leads to sink marks. To reduce or
eliminate sink marks, the gate should ideally be set into the
region of the highest wall thickness.

Radii on the base of a rib are necessary in order to prevent notch
effects and flow problems. A radius of about 0.3 -0.5 mm is
sufficient. In case radii are wider, material accumulation could
occur.

In visible surface areas, complex rib designs and ribs across the
flow direction should be avoided.

Wall thickness
Rib thickness
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DEMOLDING

As a rule, the draft on injection molds for Terblend grades
should be 1° to 2°. A draft of 2° or more is needed for rough
textures. A draft of 1° and less causes an increase in the
demolding forces, which could result in pressure marks from
the ejector pins.

Ejector pins or stripper plates should be designed with the
largest possible area. To reduce demolding forces, it may be
helpful to use a PVD (physical vapor deposition) process to
apply a surface coating such as TiN or CrN.

RIB DESIGN VARIATIONS
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REGRIND PROCESSING
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Sprue waste, such as reject parts or cold In order to produce defect-free, injection- The addition of regrind material to the

runners from the processing of Terblend, = molded parts containing regrind material, original pellets can result in changes

can be reused in limited amounts. the scrap material must be clean and in feed and flow properties, as well as

The maximum permissible amount of dry. Moisture can give rise to molecular affect demolding and shrinkage behavior.

regrind that can be added should be degradation during processing. It is also Regrind processing may especially change

determined in trials by the customer. essential that no thermal degradation has mechanical properties. T~

occurred in the preceding processing.
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AVOIDING PRESSURE MARKS, MOISTURE
STREAKS AND HESITATION MARKS

MOLD VENTING

Venting channels usually need to be incorporated into the
injection mold in the mold parting line at the end of the flow
path and in weld line areas. Inadequate mold venting can
lead to mold filling problems, mold deposit or even a higher
tendency for scorch marks, the so-called “Diesel” effect.
Furthermore, good mold venting facilitates fast injection.

RECOMMENDED VENTING DESIGN

Venting channel, T mm deep

Example of a pressure mark caused

by a change in wall thickness

Pressure marks are visible surface marks resulting from high holding pressure levels,
especially in combination with fine textures. These can be avoided by:

> Reducing the holding pressure and adjusting the holding pressure time
> Avoiding material accumulations and changes in wall thickness

> Avoiding ribs, snap fits, bosses too far from the injection point

> Gating the part in the thick walled area

> Opting for a medium rough or rough texture

Moisture streaks appear in the opposite direction of the flow.
These can be avoided by:

> Adequately predrying material to a residual moisture content of < 0.05%
> Drying for 4 hours at 80 — 90°C

(freshly opened bags)
> Increasing the back pressure

Hesitation marks and lines on the part that cross
the flow direction. These can be avoided by:

> Enlarging the sprue and/or runner cross section

> Reducing pressure losses in the machine and hot
runner nozzle

> Employing a better flowing material grade

> Optimizing the processing parameters (high melt
temperature, high mold surface temperature,

With hesitation Without hesitation marks
marks (increased gate dimension)

pressure)

medium to low injection speed and high holding



INEOS STYROLUTION AT A GLANCE

INEOS Styrolution is the global leader in styrenics — and the world’s leading supplier of automotive styrenics. The company also provides
styrenic applications for many everyday products across a broad range of other industries, including healthcare, electronics, household,
construction, toys/sports/leisure, and packaging.
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INEOS Styrolution Group GmbH
Global Headquarters

Erlenstrasse 2

60325 Frankfurt am Main, Germany
www.styrolution.com

PLEASE NOTE

The data contained in this publication are based on our current knowledge and experience. In view of the many factors that may affect processing and application of our
product, these data do not relieve processors from carrying out own investigations and tests; neither do these data imply any guarantee of certain properties, nor the
suitability of the product for a specific purpose. Any descriptions, drawings, photographs, data, proportions, weights etc. given herein may change without prior information
and do not constitute the agreed contractual quality of the product. It is the responsibility of the recipient of our products to ensure that any proprietary rights and existing
laws and legislation are observed. (March 2016)

INEQOS
STYROLUTION Driving Success. Together.



