Application Information TP-A 3

Modifiers for Adhesion Improvement
in TPE-S Overmolding Compounds
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Background
Thermoplastic Elastomers
Thermoplastic elastomers (TPE) are
an interesting class of materials
that combine the properties of
thermoplastics and elastomers, as
indicated by their name. Not only
can these materials be processed
cost-effectively like thermoplastics but
they also have material properties
similar to that of elastomers. Two
main groups are distinguished based
on the structure of TPE. The first group
comprises block copolymers that
consist of blocks of elastomers and
thermoplastics. The thermoplastic
segments may be crystalline or
amorphous and melt reversibly when
the glass transition temperature is
exceeded. This permits thermoplastic
processing. In the solid state below

The component ratio in this type of
blend can vary widely depending on
the desired properties.

instruments and many items for daily
use can be improved and a surface with
soft touch can be obtained.

TPE materials based on styrene block
copolymers (TPE-S or TPS) have come
to be widely used. One reason for
this is the lower manufacturing cost
as compared to other thermoplastic
elastomers as well as their broad
versatility. This group of materials is
traditionally used as a replacement
for vulcanized rubber in a wide range
of applications such as shoe soles,
medical items, cable insulation material,
automotive parts, etc.

If the hard component is a thermoplastic
material as well, processing can occur
by multicomponent injection molding
(multi-shot) and the hard and soft
components are processed successively
in an injection molding system. In the
insert method, on the other hand, the
hard substrate is manufactured first
and subsequently overmolded with the
soft component in a second process
step using a standard injection molding
system (single-shot).

Overmolding
The term “overmolding” refers to
a method in which hard plastics are

The quality of such hard-soft combinations
is critically dependent on the good
adhesion of the soft component to the

the glass transition temperature,
the properties of the material are
determined by the elastomeric
segments.

completely or partially overmolded
with elastomeric plastic. In addition to
plastics, other hard materials such as
glass or metal can also be used as the
hard component. TPE-S, for example,
is used as the elastomeric component
in this method. By combining hard and
soft materials, the grip of tools, medical

hard component. Adhesion problems
occur in combinations of TPE-S with
polycarbonate (PC), polyamide (PA) and
acrylonitrile butadiene styrene (ABS)
that must be solved either by structural
modification or by using adhesion
promoters (adhesion modifiers).

The second group comprises polymer
blends consisting of a thermoplastic
polymer matrix and one or several
embedded elastomeric component(s).
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SCONA Adhesion Modifiers in TPE-S Overmolding Compounds
Styrene Block Copolymers for TPE-S Overmolding Compounds
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figure 1

Typical styrene block copolymers for use
in overmolding compounds are shown
in figure 1. The SCONA adhesion
modifiers are based on the same block
copolymers but are functionalized with
maleic anhydride (MAH) to achieve
better adhesion. The use of these types
of adhesion modifiers means that a
portion of the TPE-S is substituted by
functionalized TPE-S.
In practice, TPE-S is not used as the
only component in overmolding
compounds. Instead, the formulations
usually also contain white oil as an
extender, which has a plasticizing
effect, and polypropylene to adjust
hardness. Figure 2 shows such a model
formulation based on SEBS.

Model Formulation of a TPE-S Overmolding Compound

Base Formulation without Adhesion Modifier:
100 Parts SEBS
(thermoplastic elastomer)
100 Parts White Oil (paraffinic oil, extender with a plasticizing effect)
30 Parts PP
(to adjust hardness)
With Adhesion Modifiers for Improving Adhesion:
50 Parts SEBS
50 Parts SCONA TSKD 9103
100 Parts White Oil
20 Parts PP
10 Parts SCONA TPPP 2112 GA

figure 2

In this case not only a portion of the
SEBS must be substituted by MAHgrafted SEBS but also a portion of the
PP by MAH-grafted PP. A combination
of two modifiers is therefore used in
this scenario.
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Chemistry of the Modifiers
SCONA modifiers are always base
polymers (often non-polar) that are
functionalized with diverse monomers
in a grafting process. The base polymers
SEBS and PP are among the products
that are used as adhesion modifiers in
TPE-S overmolding. Both are primarily
functionalized with maleic anhydride
(MAH) (figure 3).

Chemistry of the Adhesion Modifiers for Use in
TPE-S Overmolding Compounds
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More details on SCONA modifier
technology are presented in brochure
TP-TI 2 “Technology of SCONA Plastic
Modifiers”.
The technology also offers the
possibility to graft in a two-stage
process. A solid phase grafting takes
place in the first stage and is followed
by melt grafting in the second stage
(figure 4). An even greater degree of
grafting can be achieved by using this
combination.
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figure 3

Combined Solid Phase Grafting and Melt Grafting

MFR (190 °C / 2.16 kg) (g / 10 min.)

Another option is to graft high
molecular weight SEBS and SEEPS
block copolymers, which would not be
possible in conventional melt grafting.

Styrene
End Block

MAH
St

St

All SCONA products are grafted using a
patented solid phase process, whereas
the standard procedure is to graft
the polymers with the monomers in
the melt. In solid phase grafting, a
greater degree of functionalization is
achieved, resulting in a lower required
concentration of modifier in the
compound. The content of volatile
organic compounds (VOC) is extremely
low in products manufactured using
this method. Moreover, the low process
temperature causes less damage to the
base polymer and the resulting higher
molecular weight is reflected in the
improved mechanical properties of the
compound.
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figure 4

“SCONA TP…” products are SCONA
modifiers that are manufactured
by the solid phase process only.
“SCONA TS…” products are modifiers
that are manufactured by the combined
process.
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Mechanism of Action
The improvement of adhesion of the
soft TPE-S to the hard substrates (PC,
PA, ABS, glass, metal) is always based
on the chemical bonding of the MAH
groups of the adhesion modifiers to
the polar groups of the substrates.
In formulations that also contain PP
for adjustment of hardness, PP is
usually primarily present in a finely
dispersed form and these PP particles
can impair or totally prevent adhesion.
In this case, PP must therefore also be
grafted with maleic anhydride. The
high molecular weight PP previously
available on the market contained only

modifier (both based on SEBS). The
results obtained from the standard were
each set to 100. By using our unique
grafting technology, we are capable
of obtaining a higher grafting degree
of the various types of TPE-S such as
SEBS or SEEPS while maintaining the
high molecular weight. Our customers
can therefore obtain better adhesion to
hard substrates and can also achieve an
improved (lower) compression set when
using high molecular weight TPE-S.
Grafted high molecular weight types of
SEBS and SEEPS are available and can
be supplied on special request.

low concentrations of MAH (no more
than 0.3 %). This meant in practice
that the entire PP portion had to be
substituted by grafted PP. With the
introduction of the new high molecular
weight and highly grafted PP modifiers
(SCONA TPPP 2112 FA, SCONA TPPP
2112 GA, SCONA TPPP 8112 FA,
SCONA TPPP 8112 GA and SCONA
TPPP 2003 GB), only a portion of the
PP component must be substituted.
Advantages of Using SCONA
Modifiers
Figure 5 illustrates the good
performance of SCONA TSKD 9103
as compared to a standard adhesion

Comparison of SCONA TSKD 9103 with Standard Adhesion Modifier
Employed
Adhesion Modifier

Hardness Shore A

Properties in % Based on the Standard (= 100 %)
Tear Resistance
Adhesion to PA
Adhesion to PC
Adhesion to ABS

Standard
SCONA TSKD 9103
Standard
SCONA TSKD 9103
Standard
SCONA TSKD 9103

61
61
29
31
70
73

100
111
100
106
100
145

100
186

100
300

100
262
100
90

Each test was performed using the same formulation with varying degrees of hardness.

figure 5

Product Recommendations for TPE-S Overmolding Compounds
Base SEBS
SCONA TSKD 9103

Base Polymer
Styrene Ethylene
Butylene Styrene
Copolymer (SEBS)

Grafting
Solid Phase + Melt

MVR (230 °C / 5 kg)
15-35 cm³/10 min.

MAH Content
1,3 %

Other grades, for example with high molecular weight for improved compression set, are available on request.

Base PP
SCONA TPPP 2003 GB

Base Polymer
PP Copolymer

Grafting
Solid Phase

MFR (190 °C / 2,16 kg)
3-8 g / 10 min.

MAH Content
0,9-1,3 %

SCONA TPPP 2112 FA
SCONA TPPP 2112 GA

PP

Solid Phase

2-7 g / 10 min.
4-8 g / 10 min.

0,9-1,2 %

SCONA TPPP 8112 FA
SCONA TPPP 8112 GA

PP

> 80 g / 10 min.

1,4 %

FA = Powder

   

Solid Phase

GA, GB = Granular Material
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For more information about our
additives and instruments, as well
as our additive sample orders
please visit:

www.byk.com
Additives:

Instruments:

BYK-Chemie GmbH
P.O. Box 100245
46462 Wesel
Germany
Tel +49 281 670-0
Fax +49 281 65735

BYK-Gardner GmbH
P.O. Box 970
82534 Geretsried
Germany
Tel +49 8171 3493-0
		 +49 800 427-3637
Fax +49 8171 3493-140

info@byk.com

info.byk.gardner@altana.com

ACTAL®, ADD-MAX®, ADD-VANCE®, ADJUST®, ADVITROL®, ANTI-TERRA®, AQUACER®, AQUAMAT®, AQUATIX®, BENTOLITE®, BYK®,
BYK®-DYNWET®, BYK®-SILCLEAN®, BYKANOL®, BYKETOL®, BYKJET®, BYKO2BLOCK®, BYKOPLAST®, BYKUMEN®, CARBOBYK®, CERACOL®,
CERAFAK ®, CERAFLOUR®, CERAMAT ®, CERATIX ®, CLAYTONE®, CLOISITE®, DISPERBYK®, DISPERPLAST®, FULACOLOR®, FULCAT ®,
GARAMITE®, GELWHITE®, HORDAMER®, LACTIMON®, LAPONITE®, MINERAL COLLOID®, MINERPOL®, NANOBYK®, OPTIBENT®, OPTIFLO®,
OPTIGEL®, PAPERBYK®, PERMONT®, PRIEX®, PURE THIX®, RHEOCIN®, RHEOTIX®, SCONA®, SILBYK®, TIXOGEL®, VISCOBYK® and Y 25®
are registered trademarks of the BYK group.
The information herein is based on our present knowledge and experience. The information merely describes the properties of our products
but no guarantee of properties in the legal sense shall be implied. We recommend testing our products as to their suitability for your envisaged
purpose prior to use. No warranties of any kind, either express or implied, including warranties of merchantability or fitness for a particular
purpose, are made regarding any products mentioned herein and data or information set forth, or that such products, data or information may
be used without infringing intellectual property rights of third parties. We reserve the right to make any changes according to technological
progress or further developments.
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