Friam injection
moulded parts with
B % density reduc-
cign: a] linear PP
and b) branched PP
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Schematies of the physical faam injection moulding process

Neue Materialien Bayreuth GmbH
currently develops the kncw.*ledge
of correlating melt properties and
resul‘mg foam structures. The
cresent research activities aim to
overcome the trial and error exper-
iments and predict the foamabil-
ity. Therefore, it is important to
know, that the foam structure can
be aptimised by using different

PP grades, e.g. containing glass
tibres or talc. Contrary to expecta-
tions, optimizing the foam injec-
tion moulding process does not
mean increasing processing costs.
Understanding the physics and
material properties leacs to well-
defined integral (vam structure of
the injectior-moulded parts.

Besides currerc aims towards weight
recurrion of compact  injecton-moulded
.ﬂompnnmrc e weall

thickness,

decreasing  the
here 5o rrend rowards injec-

t:nn-rnr_}uljh rhermaplastic fnams  for
auzomotive  applicatians. Such  foamed
comporents include  imorowved  thermal

prozerties as well as enhanced specific
rechanical properties such as bending sriff-
ness and impact resistance.

Ihe integral foam scructures not arly
lead te a high bending stiffness of tha
part but also te & ignificant reduction of
processing costs. This decreass in manufac-
turing costs is related to the possible redue-
tipr of the clamping force and crele time,

The feaming process
cated by the specific canditions typically

= made comzh-

Mizing

-h-'n-l-"r‘r T ST T lr-' o L

Gali growth and

$|:||I.l1||:|l1 Hucleation siabilisation

encountered dusirg injectior-moulding surh
as high injection speeds and the rernpera-
turz ciffererce berween melt and mould,
For exarnole, the pressure crop in che cavigy
leads to an almest immediate foaming of
the melt.

Melt properties are significant

As in other thermop astic fazming oroc-
csses the polymer melt properties have a
significant nfluence on the resulong faarn
morphoiogy, For instance, PP with a high
mait strengeh as a sesult of polymer branch-
ing leads to enhanced density reduction as
sizeand o unk-
form cell size dsribucicn in compansan o

well as 3 small average cell

linear PP, The paymer melt strergth rather
than the drawablity appears ro dominate
the cell growth and srabilisetion process. A
lvwver melt strength eads ta a more imnhomo-
geneous foam structure with large variations
i1 the average ce | dizmeter

The common feam njection moulding
process foguses on microczlfular foam struc-
lures with abour 20 % density reduction,
whereas low-densily parts can be achieved
using the breathivg mould rechnique. 17 chis
case the gas-ladden polymer melt is injecred
into the cavity, whers sucl cavige is filled
nearly completely. After end of injecoon no
park mg pressure is applied and the damping
force is reduced almast completely so thal a
maxinum parT thickness during the expan-
=jon process can be reacned. For example a
mould witk 2 mm wall rhickness znd oper-
ing the maould ip ro & mm causes a densicy
reduction of abour 56 %

The higher melt srengrh of the hranchad
polyprosydene is reflected in a significantly
more homopeneous cell size distriburicn,

INJECTION MOULDING polymotive

Foam Injectmn Mnuldlng of
Lightweight Parts

To study the physical foaming process Meue
naterialien Bayrauth wse a fully equippad injec-
ton-moulding machine [Engel ES1800; 250HL)
equipped with MuCell technology.

as well 22 a higher cell density. However, the
density reduct on of the linear PP was cou-
pled wath a proncunced anisotrepy of the
callulzr morphology.

Limited temperature increase

The
increasing the modld renperature 0 order

pocential zpproach  of  further
to mammise the density reduction 1z lirited
in casc of the lincar PP. The insufficient
melt strength leads o gas losses 2t higher
mould temperatures ang does not allow
the steble formation of an integral foam
at elevared mould cemperazures, Additon-
ally, in conrrast to this behaviour, the high
melt strength PP can 2 foamed at mould
remperatires up o 75 *C which leads to a
density reduction of abour 85 %.

It should be highlighred that polymor
melt properties are of grear influerce on
the resulting foam marphology in foam
Optirrised
melt properces can be explaited to reduce

jection-moulding  process.
the enisutropy of the resulcing cellular miar-
phulugy. Furthermaore, the maximum de-sity
reduction achievable using the breathing
mould techmigue can be enhanced for such
modifizd pohrners by adapting the mould
LM paratures.
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