Technical Information

Semi-Crystalline Products

LANXESS

Energizing Chemistry

Durethan® AKV 325 H2.0 901510 for aluminum window insulating profiles

ISO abbreviation: PA 66, EH, 22-090, GF25

— Non-Newtonian, branched PA 66,
25 % glass fiber

— Heat transmission barrier
— Suitable for stoving finish

Application and intended purpose

Present-day windows and window frames in alumi-
num are designed with a two-shell structure in order
to provide thermal insulation. The two halves of the
aluminum profile are joined by means of a plastic
profile. This plastic profile assumes the thermal insu-
lation function by preventing the formation of cold
bridges (Figure 1).

Figure 1 Composite aluminum profile/insulating profile

Demands on the material

The plastic profile is joined to the aluminum profile
prior to the downstream processing stages of ano-
dizing and painting. When fitted, the overall compos-
ite part (aluminum profile/insulating profile) is ex-
posed to static loading and fluctuating temperatures.
The thermoplastic to be used for the insulating pro-
file is thus subject to the following requirements:

— chemical resistance to acids and alkaline solu-
tions

— heat resistance of 230 °C for stoving finish on the
aluminum profile
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— thermal expansion as similar as possible to that
of the aluminum profile

— high mechanical strength on a friction-locked joint
with the aluminum profiles

The product must also fulfill the properties required
of a material for use in the production of profiles by
the extrusion process. These include, in particular, a
high melt elasticity coupled with a broad processing
window. The solidification rate must permit both a
high take-off rate and sufficient time for calibra-
tion/shaping in order to ensure that an optimum pro-
file quality can be produced on a cost-efficient basis.

The profile dimensions are subject to very tight tol-
erances. It is thus necessary for tolerances of
plus/minus 0.05 mm to be observed for the profile
and wall thickness dimensions. This places stringent
requirements on both the extrusion process and the
material in respect of achieving process stability in
profile extrusion.

Durethan® AKV 325 H2.0 901510 for window insu-
lating profiles

This material is a branched/non-Newtonian
PA 66 GF25 that has a considerably higher viscosity
than the linear PA 66 GF products in the low shear
rate range. This means that Durethan®
AKYV 325 H2.0 901510 has high melt elasticity at the
die orifice when extruded, which constitutes a major
advantage for the calibration of window profiles
(Figure 2).

Durethan® AKV 325 H2.0 901510 is heat-stabilized
(as shown by the “H2.0” suffix) for use at elevated
temperatures, such as for the application of stoving
finishes to fully made-up aluminum window profiles,
and is colored black (901510).
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Figure 2 high melt viscosity through branching

Production of window insulating profiles

A description is now given of the production process
for a window insulating profile, which was optimized
in the course of our development work.

Profile dimensions

A profile like the one shown in Figure 3 was ex-
truded.
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Figure 3 Window insulating profile with the main dimen-
sions in mm

Extrusion line

The window profile was produced by the conven-
tional profile extrusion process. The line comprises
an extruder, a calibration and cooling section, a
take-off unit and an automatic saw.

Extruder
— Screw diameter: 48 mm
— Screw length: 33D

— Screw geometry: see annex

barrel and screw with a ven-
ted section

— Special feature:
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It is also possible to use a conventional three-
section screw instead of a vented screw (see page 4
- Screw geometries).

Downstream units

— Calibration table
— Take-off unit
— Automatic saw

Tooling

Standard corrosion-resistant and temperature-
resistant steels were used for the extrusion die and
the calibration unit. The calibration unit, which was
indirectly cooled, had a highly polished surface
(Figure 4).

Figure 4 Calibration unit in open position

The two calibration shells (top and bottom section)
could be heated and cooled separately Their length
was approx. 115 mm. This was followed by further
cooling in an open water bath.

The take-off unit was controlled by means of an
optical sensor mounted between the die and the
calibration unit. This sensor had an infrared transmit-
ter and receiver. The edge of the melt strand passed
through the infrared beam (Figure 5).



Figure 5 Fork sensor located between the die and the
calibration unit

The sensor was adjusted in such a way that, when
the gauge was filled in the optimum manner, part of
the infrared beam was absorbed by the melt and
part reached the receiver. This signal was displayed
as a setpoint value (target value) for the operator by
means of a light-emitting diode on the control unit.

If the melt at the die orifice moves further into this
infrared beam as a result of conveying fluctuations
inside the extruder (which moves off its optimized
basic setting), then the velocity of the take-off unit
will be raised or, if less melt is being conveyed, the
velocity will be reduced. This then ensures that a
constant profile quality is achieved. Experience has
shown that it is better to adjust the take-off, since
these changes have a more rapid effect than
changes to the basic extruder setting. It is important
not to constantly change the extrusion parameters,
however, since this will not allow the extrusion unit
to be kept in a stable operating state.

Processing

Material drying

If the extrusion barrel is vented, Durethan®
AKV 325 H2.0 901510 may be processed without
pre-drying. Moisture and other volatile components
will then be removed from the melt through efficient
barrel venting. This is particularly important for
achieving an optimum structural density in the ex-
truded profile, without any micro-pores.
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In all other cases it is strongly recommended that
Durethan® AKV 325 H2.0 901510 be pre-dried in a
dry-air dryer, since even a low moisture content in
excess of 0.06 % can lead to a reduction in the vis-
cosity, to bearding at the die orifice and to a poor

profile surface finish.
Drying parameters:

— Temperature: 100 to 110 °C
- Time: approximately 4 h

Extrusion temperature

In our before mentioned trial, the extruder heating
sections were configured with a temperature of
270 °C at the feed section, rising to 290 °C at the
first metering section. The temperature was reduced
to 265 °C towards the screw tip. With a screw speed
of 25 min®, a melt temperature of approximately
290 °C was measured at the die orifice.

The melt displays sufficient firmness at this tempera-
ture. Even at higher temperatures of up to 300 °C,
the melt is still rigid enough and capable of calibra-
tion. The lower processing temperature, at approxi-
mately 270 °C, is some 10 K above the melting
point.

Calibration temperature

The temperature of the calibration unit was set at 80
to 90 °C. This calibration temperature avoids a sud-
den "freezing" of the melt. This then allows more
time for the calibration process inside the calibration
section, and a better surface finish is achieved than
with cold calibration.

Extrusion rate

It proved possible to achieve a uniform and stable
profile extrusion process with a take-off rate of
2 m/min; the melt throughput was approximately
10 kg/h.

Advice on process optimization

Durethan® AKV 325 H2.0 901510 has been de-
signed with a slow crystallization rate for processing
by extrusion. This leaves sufficient time for the melt
to be shaped in the calibration section.




If the surface finish is still short of the requirements,
however, the following measures can be imple-
mented:

— the melt temperature can be increased up to a
level of 300 °C

— the calibration temperature can be increased

Both measures give a longer calibration time up to
the point at which the melt freezes. The higher melt
temperature simultaneously reduces the forces re-
quired to calibrate the melt and ensures an in-
creased surface smoothness.

It is important that no water is sucked into the cali-
bration section, since this will immediately impair the
calibration process. The appropriate form of separa-
tion should thus be provided between the water bath
and the calibration.

Screw geometries

If excessively moist material is processed, this will
lead to a rough surface with a reduced density. It will
also be possible for deposits (bearding) to form on
the edge of the die orifice.

In this case, a check must be conducted on the dry-
ing process. If barrel venting is employed, then it is
essential to ensure that the venting pipe is not
blocked. The quality of the extruded profile can also
be checked by determining its density. This should
be as close as possible to the type-specific value of
1320 kg/m3.

In the event of conveying fluctuations in the ex-
truder, increasing the barrel temperatures in the feed
section to up to 290 °C will lead to more uniform
conveying behavior in many cases.

Vented screw

I
” il i =._25# ‘ £4 | Z3 . :EE . Z1
Z1 Feed zone 57D
Jol Z2 1 compressing zone 3D
g’ Z3 1% metering zone 6D
o Z4 Venting zone 4D
R Z5 2 compression zone 25D
Z6 2" metering zone 11.7D
T1 Feed zone 7 mm
%% T2 1* metering zone 3mm
g T3 Vented zone 10 mm
T4 2" metering zone 4.3 mm
pitch 1D
Table 1 Vented screw (schematic diagram)
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Three-section screw

Z3 £2 Z1

- =i ) >
Screw diameter 45 mm 60 mm
Z1 Feed zone 8...10D
o 2
é 5 Z2 Compression zone 4..6D
Q
Z3 Metering zone 10...12D
Screw length 225D
- T1 Feed zone 5..7mm 8...10 mm
c C
2a
T
“ 35 T2 Compression zone 2..3mm 25..35mm
Pitch 1D

Table 2 Recommended geometry for three-section screws with a diameter of 45 and 60 mm respectively

Durethan® is a registered trade name of LANXESS Deutschland GmbH

Disclaimer for sales products

This information and our technical advice - whether verbal, in writing or by way of trials - are given in good faith but without warranty, and
this also applies where proprietary rights of third parties are involved. Our advice does not release you from the obligation to verify the
information currently provided - especially that contained in our safety data and technical information sheets - and to test our products as to
their suitability for the intended processes and uses. The application, use and processing of our products and the products manufactured by
you on the basis of our technical advice are beyond our control and, therefore, entirely your own responsibility. Our products are sold and
our advisory service is given in accordance with the current version of our General Conditions of Sale and Delivery.

Disclaimer for developmental products

This is a trial product. Further information, including amended or supplementary data on hazards associated with its use, may be compiled
in the future. For this reason no assurances are given as to type conformity, processability, long term performance characteristics or other
production or application parameters. Therefore, the purchaser / user uses the product entirely at his own risk without having been given
any warranty or guarantee and agrees that the supplier shall not be liable for any damage, of whatever nature, arising out of such use.
Commercialization and continued supply of this material are not assured. Its supply may be discontinued at any time.
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