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ENGINEERING PLASTICS

Stiff, Tough
and Resistant

Polyamide 12. A newly developed polyamide 12
provides extremely high stiffness together with
high toughness. No conventional polyamide

has so far been able to match these properties.

This opens up potential for novel heavy-duty

A newly developed
polyamide 12 can
replace metal in
medical, dental and
laboratory equipment
applications

applications, particularly in fields such as medical, dental and laboratory technol-

ogy, where good chemical resistance is just as important as mechanical strength.

FRANZ FELSBERGER

of over 30 years in challenging ap-

plications [1, 2]. The desirable fea-
ture is its very high chemical and hydrol-
ysis resistance compared to other
polyamides and engineering plastics. The
conventional PA12 grades from Ems-
Grivory, Domat/Ems, Switzerland, have
the lowest moisture absorption of all
commercially available polyamides, and
also offer outstanding dimensional sta-
bility and very good aging behavior in
weathering and heat. In addition, it offers
outstanding mechanical characteristics,
such as high impact strength even at low
temperatures. To extend the material’s
possibilities as a substitute for metals,
Ems-Grivory has improved the stiffness
and toughness of the proven Grilamid L.
The new product line is known as Gril-
amid SST (Super Stiff and Tough).

P olyamide 12 has a good track record

Optimized Combination of
Stiffness and Toughness

The new Grilamid SST has particularly
high values for the three characteristics
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stiffness, strength and impact toughness.
The new material thus increases the
known high performance of the glass
fiber-reinforced Grilamid grades, which
are therefore predominantly used for
high-impact and structural applications.
They include very high, constant energy
absorption, characterized by high
notched impact strength together with
high elongation at break. Grilamid SST
now permits the manufacture of highly
stiff, extremely impact resistant precision
parts that in many cases still used to be
made of metal. Ideal applications are
parts for laboratory equipment, particu-

larly medical and dental instruments (Ti-
tle photo), since they not only need to be
mechanically robust, but also chemically
resistant and repeatedly sterilizable
(Fig. 1). With Grilamid SST, this can be
done over hundreds of cycles at a tem-
perature of 134 °C and a pressure of 2 bar
without affecting the part quality.

Even the basic grade of Grilamid SST
has a stiffness of 18,000 MPa and com-
petes with established substitutes for met-
al die-castings, such as PPS-GF, PSU-GF
or PA MXD6-GE. By comparison with
these, it combines a significantly higher
elongation at break of 3.5 % with a high
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impact strength. This leads to an in-
creased energy absorption and very ro-
bust material behavior (Fig. 2). Individ-
ual Grilamid SST grades even offer a stiff-
ness of up to 22,000 MPa without com-
promising toughness. These “extreme
impact” modified grades have extremely
high notched impact strengths of 25 and
35kJ/m?. Until now, such high impact
strengths could only be achieved with
long glass fiber-reinforced materials,
which only have average stiffness values
and are often more difficult to process
(Figures 3 and 4).

Drop tests on injection molded test
specimens confirm the very high tough-
ness of Grilamid SST products. In falling
weight tests (similar to ISO 6603, drop
height: 0.5 m, drop energy: 10 joules),
there was a good correlation of the mate-

rial’s notched impact strength with the
toughness of the injection molded part.
For example, in a dry state, PA 66-GF50
breaks after only the first impact, while
test specimens of Grilamid LVX-65H SST
— with almost twice the notched impact
strength — withstands more than ten im-
pacts without breaking.

Easy-Flow Solution for
Warp Problems

Glass fiber-reinforced materials show
critical part warpage in many cases. With
Grilamid SST, this effect is significantly
reduced, as shown by studies on U-pro-
file-shaped test specimens. Grilamid
LVX-65H SST shows up to four times
lower warpage than a standard PA12-
GF50.
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Ems-Chemie AG

Business Unit Ems-Grivory Extrusion
Polymers

Reichenauer Strasse

CH-7013 Domat/Ems

Switzerland

Tel. +41/81/6 32-7980
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Grilamid L has very good flow behav-
ior in highly glass fiber-reinforced for-
mulations; Grilamid SST grades can be
suitably optimized to offer up to 30 %
longer flow paths. Their flowability is
comparable to unreinforced PA 12. Ex-
tremely small precision parts can be pro-

. . duced easily and with low internal stress-
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Fig. 3. Comparison of the property combination of notched impact strength
versus elastic modulus, conditioned, for different high-performance plas-
tics (red: Grilamid LV-65H SST; orange: Grilamid LVX-

Impact” and Grilamid LVX-75H SST “Extreme Impact”; green: PSU-GF30,

blue: PPS-GF40, black: PA MXD6-GF50)
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65H SST “Extreme

Fig. 4. Comparison of the property combination of notched impact strength,
conditioned, versus elongation at break for different high-performance
plastics (red: Grilamid LV-65H SST; orange: Grilamid LVX-65H SST “Extreme
Impact” and Grilamid LVX-75H SST “Extreme Impact”; green: PSU-GF30,

blue: PPS-GF40, black: PA MXD6-GF50)
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peratures up to 160 °C and
require complicated tem-
perature control with oil-
heating equipment. In ad-
dition, the melt tempera-
tures of PPS and PSU, at
340 and 390 °C respective-
ly, are significantly higher
and the processing win-
dows very much smaller.
Thereis a considerable ad-
vantage with highly com-
plex molds with slides and
small cores, which require
much less complicated
temperature control. The
use of Grilamid SST en-
sures constantly high
product quality; the low reject rates, as
well as reduced energy consumption of
manufacturing, represent attractive cost
saving potential.

Grilamid SST can be readily combined
with soft plastics (e. g.silicone, PEBA, TPE
and TPU) as well as transparent poly-
amides (Grilamid TR) in multicompo-
nent injection molding. This further in-
creases the range of applications, permit-
ting, e. g., the production of high-impact

housings with viewing windows resistant
to spray water. This includes robust elec-
tronic housings (Fig. 5) required, e. g. for
mobile phones, PDAs, industrial scanners,
sports equipment, mobile navigation
equipment or marine applications.

Summary

Robust Grilamid SST is recommended for
applications that require high reliability
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and durability under challenging service
conditions. Prominent among its excel-
lent mechanical properties are its partic-
ularly high stiffness and toughness, mak-
ing Grilamid SST suitable for challeng-
ing precision components in mechanical
engineering and industry. Its outstanding
chemical and hydrolysis resistance and re-
peated sterilizability benefits the medical,
dental and laboratory equipment sectors.
The use of Grilamid SST pays off in high-
ly stressed parts in sports, leisure and ma-
rine applications and in thin-walled high-
impact electrical housings. |
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