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1 HIGH-TEMPERATURE POLYAMIDE MOLDING COMPOUNDS
REINFORCED WITH FLAT GLASS FIBERS 5 Description TECHNICAL

FIELD The present invention relates to reinforced polyamide molding
compounds containing high- 10 melting partially aromatic polyamides and

flat glass fibers, in particular with a rectangular cross section, i.e., glass

fibers with a noncircular cross-sectional area and a dimension ratio of the

main cross-sectional axis to the secondary cross-sectional axis of 2 to 6,

iR R BRE T RS b I YR e O MO B DFREINFORCED
present invention also rela¥ékiid RimdtietAfes FidititRacturing polyamide

molding compounds and molded articles manufactured 15 therefrom, i.e.,

in particular injection-molded parts. The inventive molded parts have a

high transverse stiffness and transpessgigieangth. BACKGROUND OF

THE INVENTION 20 High-melting polyamides are understood according
_][.% %@E\{Sntion to be polyamides having a melting point of at

east ( , ISO 11357). The inventive polyamides have an HDT A
§1.8 MPa) of at least 260C when reinforced with at least 50 wt% glass ==
e REeS (¥ MEGHRERT pBls i sE Ry s rP Rz BES R Sl gcaPRET D Fontaining high-
feshnicadcanstivstianopatesialadaheeause.in addition inrvIRY @it Ghrectangular

stiffness they also have a good impact strength and hiqh deflection

TS SArBASS SEPPTIRORPICIERIE, FoP SRR it Bt drtmension ratio of

BXIRAD @astssditithniattiomativecestaranddn dhei gtk atherdranspeiticular 3 to
means, housing materjals for appliances and equipment for

CeBRB T RER AR aRR AATRmar? etdcti R iBEHBL LSRRI pisliSsgs to @ method

faechanicarenginearinghRRUDIIeRE equipmenkinitide heatidg fieldaneanufacured

fastening 30 parts for jnstallations. In parts for,the automotive sector, for .
EFBIE, et RS AR IR S M b SER) TRrBt ity hve @ g

filled cein forted Iaolting wermpatudd;. however, are important. In the case

of parts with thin walls, a high flow length of the molding compounds 2

BACKGROUND OF THE INVENTION

High-melting polyamides are understood according to the present invention to be polyamides
having a melting point of at least 270°C (DSC, ISO 11357). The inventive polyamides have
an HDT A (1.8 MPa) of at least 260°C when reinforced with at least 50 wit% glass fibers.

Reinforced polyamides play an increasing role in the field of technical construction materials
because in addition to having 2 high stiffness they also have a good impact strength and high
deflection temperature. Areas of application include, for example, interior and exterior parts
in the automotive sector and in the area of other transport means, housing materials for
appliances and equipment for telecommunications, entertainment electronics, household
appliances, mechanical engineering equipment, equipment in the heating field and fastening
parts for installations. In parts for the automotive sector, for exampie, metai-like properties
which are achieved only through highly filied reinforced molding compounds, however, are

important. In the case of parts with thin walls, a high flow length of the molding compounds
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in particular is necessary, but this cannot he achieved at all or can only be
achieved poorly when using conventional long and short glass fibers. The
particular advantage of reinforced polyamides is also the extraordinarily

good bond 5 between the polymer matrix and the reinforcing materials.

This is also true even at high degrees of reinforcement leading to

products with a high tensile E modulus. The impact strength, the

transverse strength and stiffness as well as the, defqrmation and .

L A oDl o S B TR B poorty
wliaegsite mentstionphidicudad whenelatstiidesame time a high thermal

stability and high deflection temperature are required. 10 In the present

patent application, polyamides as used below are understood to refer to
Pltymeiisuieinosly brigic bdildinpiotkeareihddd togéthehdyamitdidinkagesd bond
SeM’e!_e'ﬁCcQQ F‘&? Ve@'x%@t%%”agg 1§'Pén1ﬂé]ie (I%'ei%cp 3%:%%%:'}‘1%%?‘%%53“8 S true. even at high
polymerization of monomers, e.g., dicarboxylic acids, dlcarllgoxy ic acid

feiifdess otliritifersediemnilvedingntinpoaiboxylitraeidsghSiandfoF | antentss. The impact
&ﬁg@&%ﬁ@@@@ﬂ&g@%&%ﬁyﬁs& % %Bﬁ%ﬁeﬁﬁﬁﬁ%ﬁ%‘a Qg&gj%%gssability of

average molecular weight of the polyamides should be more than
rererditis mioke thaln 8, 060bde lees thaie 30,008 il partivatasriss&thamicular when

£0:009.84mQle %q{i@?ﬁﬁgﬁgfjﬂ] Gi0BQIUHS 'ﬁ}éﬂsgé}%yﬁgnott:ﬁ%%r%%? %%fet@%ired.

2.3, in particular prei of less than 1.9, especially prefera
than 1.8 (measured in m-cresol, 0.5 wt%, 20C). 20 EP 0 196 194 BI.

gesrtines:a,sand camnrsing, aBlvialibe Ot individual flaments 8L 9lass o refer to

having a noncircular cross section as well as the production thereof. The

BRbgRSR T OPINE Bridiaddnsinaredicby snceinptibnl amidstidalagin NH-CO) and
cangtriction(s) {parcalied aRCoRm HBRIS) A ROYIMB ntrER R 246880 BLrs, ez,

describes an object comprised of a glass fiber-reinforced thermoplastic =~~~
ey ackrivat drergrasdivivsid halides réttarilpsiotiasnipticaarpinocarboxylic acids
6Q00PN:shaRed BEIS InSEHIORu fe oSO BhARe Gross SRLIGISof The number
understood in EP 0 246 620 B 1 to refer to glass

average molecular weight of the poiyamides should be more than 5,000, preferably more than
8,000 but less than 30,000, in particular less than 20,000 g/mol, corresponding to solution

viscosities Of N of less than 2.3, in particular 1, of less than 1.9, especially preferably 1, of

less than 1.8 (measured in m-cresol, 0.5 wt%, 20°C).

EP 0196 194 B1 describes a strand comprising a plurality of individual filaments of glass
having a noncircular cross section as well as the production thereof. The cross section of the

glass fibers may be oval, elliptical, elliptical with constriction(s) (so-called cocoon fibers) or

polvgonal.

EP 0 246 620 B1 describes an object comprised of a glass fiber-reinforced thermoplastic
material such that the glass fibers have a rectangular, elliptical or cocoon-shaped cross
section. The cocoon-shaped cross section is understood in EP 0 246 620 B1 to refer to glass
fibers having an elongated or oval shape or a curved shape, each with a constricted section.

These glass fibers have an aspect ratio of 2.
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fibers having an elongated or oval shape or a curved shape, each with a
constricted section. 30 These glass fibers have an aspect ratio of 2. 3 EP

0 376 616 B1 describes a thermoplastic polymer comparison comprising a
thermoplastic material and 1 to 65% of a fibrous reinforcement with a
noncircular cross section, such that the_cross-sectional area and the ratio

of the cross-sectional axes of the reinforting fibers 5 perpendicular to one
another are characterized in greater detail. The cross section of the

reinforcing fibers has a curved or half-round contour. The composition is

kERharadterizdsll byescriigh adimensidnalstabitityrandh o sdefosmgdicing Eahermoplastic
reduce th formation of molded articles produced under, thermoplastic

R T . SR SR S Tl SR R soen

fieinforcegtaithah anixturel chglese fibérs basingeaticinellaresros shsectiaircing fibers

angdlass ers naving,a el crass section-In e single, XAMPIE AN, of ine
his document, poﬁyaml e 66 (nylon is mefitioned as the polymer

reiafrircing fiR2 006 645806 AR lddlstribésgramul cEhreinfopositiavitl tbagcterized by a
pass iRets, P MAAI09,A: INEUBRRIRSIig,matrix and up to 60 wtd6 glass

fibers with a flat cross section. The granule length and the fiber length are
identical. Advantageous properties of the molded articles produced from

e 1einforged compasition Agcarding 19418 2006045390 AZU06INIe &ic conditions,
good surface quality and a high impact strength. 20 JP 8259808 A2

aResEfine S By dean dldine cbempeDkasiicdompKisHig B D Tee8 0vithos Bivdure of glass
99&9@@&;@%&@5@@@9%&@9' SrAM R AEIAHYEMISCQSIYLAT Br e single
to 4.0 and 20 to 50 wt% flat fibers plus optionally up to 30 wt% of a filler.

ppmple) FREOP6HEI decenpis relfgrssdISolyatardéthaotdinepEenspotindis polymer
comprised of a blend of polyamide 66 and a copolyamide 6T/61. A

mixture of glass fibers and carbon fibers is used as the reinforcing

material. 4

JP 2006045390 A2 describes granules reinforced with long glass fibers, comprising a
thermoplastic matrix and up to 60 wi% glass fibers with & flat cross section. The granule
length and the fiber length are identical. Advantageous properties of the molded articles
produced from the reinforced composition according to JP 2006045390 A2 include a good
surface qualify and a high impact strength.

JP 8259808 A2 describes polyamide molding compounds comprising 50 to 80 wt% of a
polyamide resin, preferably a polyamide 6 having a relative viscosity of 2.5 to 4.0 and 20 to

50 wt% flat fibers plus optionally up to 30 wi% of a filler.

EP 1 788 026 B1 describes reinforced polyamide molding compounds comprised of a blend
of polyamide 66 and a copolyamide 6T/61. A mixture of glass fibers and carbon fibers is used

as the reinforcing material.
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DISCLOSURE OF THE INVENTION Problems to be solved by the

invention 5 Therefore, it is an object of the present invention to provide

novel reinforced polyamide molding compounds based on high-melting

polyamides, i.e., with melting points of at least 270C, which are definitely

superior with regard to high deflection temperature, mechanical

properties and processing properties in comparison with molding

compounds containing 10 glass fibers having a circular cross section. The

molded articles produced from the molding compounds should also have

BIRIghGRANSLY B EBTHESEANdAMNsverse strength. MEANS FOR

SOLVING THE PROBLEM 15 The above object is achieved by a

reinforced polyamide molding compound having a high notched impact

Brebhwgth jcbasphisihyatipantiedyianomatic polyamide and a reinforcing

medium, the improvement wherein - the polyamide comprises - a

polyamide matrix, containing the following components: 20 (A) 20 to 60

Wistebtrat fedstonbibigrdribiinoepoly dmiddanitt POSGmMeltt g poietcqdIOlyamide
r 3 ving., lution visgas|

0 0 B et PO e

diCarbo¥dink acidsiiabntamipy 0100 wesich e feghtirilis twidebassiion mechanical

theptetalamoynt et dicarhaxylic.acid SonthRESE W 5}90[991%/0 ¢ Qier containing

aromatic dicarboxylic acid with 8 to 20 carbon atoms, based on the total

SO HTREEY RiEitis, DHOHBIHOsT s iMphBtc TaiasB oy hteneiedvreddienste molding
sarpRAMSRE Mol LA cyslealiphatic dicarhoxvlic acid withd to 20

carbon atoms, 30 (A2) diamines, containing 5

MEANS FOR SOLVING THE PROBLEM

The above object is achieved by a reinforced polyamide molding compound having a high
notched impact strength, comprising a partially aromatic polyamide and a reinforcing
medium, the improvement wherein
- the polyamide comprises
- a polyamide matrix, containing the following components:
(A} 20 to 60 wt% of at least one high-melting polyamide with a DSC melting point
{(ISO 11357) of at least 270°C, preferably having a solution viscosity, measured
in m-cresol (0.5 wt%, 20°C) of n, less than 2.3, composed of
(A;) dicarboxylic acids, containing
30-100 mol% terephthalic acid, based on the total amount of dicarboxylic acids
present,
0-50 mol% of another aromatic dicarboxylic acid with 8 1o 20 carbon atoms,
based on the total amount of acids,
0-50 mol% of an aliphatic dicarboxyvlic acid with 6 to 36 carbon atoms,
0-30 mol% of a cycloaliphatic dicarboxyviic acid with § to 20 carbon atoms,

(A,) diamines, containing
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50-100 mol% of at least one diamine selected from the group consisting of
1,6- hexanediamine, 2-methyl-1,5-pentanediamine, 1,7-heptanediamine,
1,8- octanediamine, 1,11-undecanediamine, 1,12-dodecanediamine,
MACM, PACM, 1,3-bis-(aminomethyl)-cyclohexane and MXDA, based on
the total amount of 5 diamines present, 0-50 mol% other aliphatic
diamines with 6 to 18 carbon atoms, 0-50 mol% cycloaliphatic diamines

i f -50 19 liphatic diami MXDA, PXDA,
vt opttonal LA S S TS B FF AT T BEATR G ghne of 1.6-
0-100 mol%ctantaimsminith 6 lenidisarhompatomslifinlf) mal%heptanediamine,  1,8-

aminocarboxylic acids wi to 12 carbon.atom herein the |

componentosc%/gi ARg ng;Hafflemuseg%’%%)% 1§Fm&r§%g%?if%°&ﬂﬁ$8f3%mg‘%é PACM,
and the coidebiratinmoheiiB) dogsaek mxcand SBWED bithe dotaleofofd dmount of
through (A%} rgﬂ}%sléevsvh rein the reinforcing medium comprises (B) 40 to

80 Wt% of at least one fit er, containing: (B1) 20 to 80 wt%, optionally 40 to

80 wt%, flab-glasmlfibetbewithphatieldrgated valiape; Whenddhetgtass fibers

have a nongi Sross-sectional.area and.a dimension ratio of the main
cross-sectri.tgngg;%&ﬁléc t%%ﬁ%%‘%%%%%dgl@“ é?S%g’ 5?8 gia%ﬁ@ﬁ%ﬁ%%%%ﬁ’to 6,
optionally 3'td06nof oprbnbitychitamB:s felBIDA, (BY0L30 wt% particulate or
stratified fillgrs - %: finers and alt fibers and/or
aramid fibers (Béﬁé)%)#%%a%%iﬁ@é?g& ?gﬂ‘% %C%% Cj\}v%%b) %]Isae{é% [ 'g%%\ia\kh%n%
round cros8-S&etien Validiaps (@ottte 20 vadoadditives and auxiliary

Substances,. 1yueI@iN Je8MANY, AL Gomanen(z,( ioHaR i in wivt

yields 100% together. The above object is ieved by a method for
manufactuml’ﬁ% Boverspwenied Holyaidd,) are used approximately in equimolar

amounts and the concentration of (A;) does not exceed 35 wt% of the total of
{A4) through (A3), and
wherein the reinforcing medium comprises
{B} 40 to 80 wi% of at least one filler, containing:

(B;) 20 to 80 wit%, optionally 40 to 80 wit%, flat glass fibers with an elongated
shape, where the glass fibers have a noncircular cross-sectional area and a
dimension ratio of the main cross-sectional axis to the secondary cross-
sectional axis of 2 to 6, optionally 3 to 6, or optionally from 3.5 to 5.0,

(B2) 0-30 wt% particulate or stratified fillers,

(B3) 0-30 wt% carbon fibers and/or basalt fibers and/or aramid fibers (p- or m-

~ aramid fibers),

{Bs) 0-30 wt% glass fibers with a round cross section, and

(C) 0 to 20 wt% additives and auxiliary substances,

- wherein the amount of components {A) through (C) in wit% yields 100% together.

The above object is achieved by a method for manufacturing the above specified polyamide
moiding compound on conventional compounding equipment at set barrel temperatures of

280°C to 350°C, whereby the polymer component is first melted and then the chopped flat



10

15

20

30

molding compound on conventional compounding equipment at set barrel
temperatures of 30 280C to 350C, whereby the polymer component is first
melted and then the chopped flat 6 glass fibers and/or the other fillers are
added. The above object is achieved by a method of molding, optionally
tnjection molding, comprising molding a molding compound to produce a
molded article or part of a molded 5 article, the improvement wherein said

olding compound as specified above has a notched impact strength of
%%?eﬁ%é%afég k: r%%%rﬁ%%%ﬁr%ﬁcf gggz%grding to Charpy at 23C, according to
ISO 179/2-1 eA). The above object is achieved by injection molding,

rusion, pulirusion, blow-molding or by, 10.a molded bod tionally an .

T R Bl i R e e R mocine
ebopesiEF FROTS OmAHE: | NMHRNTION Phoditasbeeidddunit kecoopgingfa: molded
iV belAakdasribeln N PATICUALIBORE NAUDOR IR0 norched
Cross section, I.e., a honcircular cross settion Fratlo 6t cFoss-sectiona
ixeas bstrergbedi sy 2BRM2EdH pazr(smsmmi thosedhmving bagiccel A3t sscording to
gggti%&eig%gpnventional chopped glass fibers which usually have a
circular cross section) have definite advantages in mechanical properties,
in processing and in surface quality. This is true especially at high 20

glass.fibe Bﬁ%@{?pﬁé}f%‘?&%@ 1&&%&1“48?&51595&%,@6@%&% Tvgiﬁoldillg or by

INVENTION Hereafter, thé present invention will be explained in de

2 5NERhSIEaRMg s e etanifsiieyasiiab erstherawd thivmibanwitimethempound as
grasgisestion.of the glass fibers is rectangular or almost rectangular or a
rounded rectangle such that the long sides of the rectangle are aligned

almost parallel to one another and the short sides of the rectangle are

bentatitheendsronarecurved as a whole, whereby in the latter case the
short 30 sides are shaped like the segments of ellipses or circles. In

comparison with the cocoon
It has been found according to the invention that flat glass fibers, in particular those having a

rectangular cross section, 1.e., 2 noncircular cross section (ratio of cross-sectional axes >2,
especially >3) in comparison with those having a circular cross section (e.g., conventional
chopped glass fibers which usually have a circular cross section) have definite advantages in
mechanical properties, in processing and in surface quality. This is frue especially at high

glass fiber contents of >50%.
BEST MODE FOR CARRYING OUT THE INVENTION
Hereafter, the present invention will be explained in detail.

When speaking of rectangular glass fibers below, this means that the cross section of the
glass fibers is rectanguiar or almost rectanguiar or a rounded rectangle such that the long
sides of the rectangle are aligned almost paraliel to one another and the short sides of the
rectangle are bent at the ends or are curved as a whole, whereby in the latter case the short

sides are shaped like the segments of ellipses or circles. In comparison with the cocoon
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7 fibers, the cross section of the rectangular glass fibers does not have
any constrictions. Thus, according to the invention, the notched impact
strength is almost twice as high when using flat glass fibers in PA6T/61
(70:30) molding compounds with 60 wt% glass fibers but 5 otherwise the
same recipe in comparison with the use of glass fibers having a circular
geometry. These high-impact strength values are also obtained when a
6T[6] (70:30) .compaund having a Jow molecular weight (riroi = 1..57) is
e S o B R T S e S o
viscosity and thus offers advantages in processing by injection molding.

o) i t strength val re.usuall tained with polyamides . .
S R Al R LA e when
vyl Hitatt g filkeg e 8461 filling): o weldinghempoptasticiro¢ esgingdss fibers but
RV Ay 198, 0rRAISE VISCORIN, I IS NOREE MOIGEURLWEIGNT oy & circular
polyamides. This is r_ngnifestedii}é i(%ficqalllylessln r%ok? fi%ngs, pocT< m%l‘m? fSClrcu .
givrpnr SheRschigfiralinach Repngibvy Boen founiicacboidigbahe Bras&ril (70:30)
HEPR hekEPRRIARGILING GRAMOHIAIG0 SHQRSOLBAIEE IS, having «

(50 wt% or more), products characterized by a good processability, low
Haronelasidnt HigsEUMacd uamy sisaosignimshiity hifie pdvanrgestremgenessing by
gl-cambepigguced with the inventive molding compounds, especially

when using partially aromatic polyamides having a low viscosity,

especially preferably with low viscosity PA6T/61 or PAGT/66 in
COmRPansAt: Witk matenals Seniaining.glass dkers AaVIng & CHEHIA RS Sholecular
section. 25 In comparison with glass fibers having a circular cross section,
Yreightibers W&%Hﬁ%%#&?é’é%@c%b%ﬁ%h@é%eﬁ%ﬁ Reighindisdushdlagresticot filling,

heavediffereptvalies (flatgl fibershallowa E@tg:%?@ﬁébiﬁgﬁfsﬂﬁcgfn&e higher
density at high degirees of reinforcement, thereby resulting in higher

FBAEHIS Vallrbs PrigARt StreHy s i PR thradrdsyitife traelbigpgock marks
fikepobhaur@xpestagdmprovement with regard to stiffness and strength is
then fully manifested,

- It has now been found according to the present invention that especially in the case of large

amounts of flat glass fibers (50 wt% or more), products characterized by a good
processabﬂity, low deformation, high surface quality and significantty higher impact strength
can be produced with the inventive molding compounds, especially when using partially
aromatic polyamides having a Jow viscosity, especially preferably with low viscosity
PAG6T/6! or PA6T/66 in comparison with materials containing glass fibers having a circular

Cross section.

In comparison with glass fibers having a circular cross section, glass fibers having a cross
section whose main axis and secondary axis have different values (flat glass fibers) allow a
noticeably higher packing density at high degrees of reinforcement, thereby resulting in
higher modulus values, higher strength, in particular across the direction of the fiber. The
expected improvement with regard to stiffness and strength is then fully manifested,

however, only when the spaces between the flat glass fibers, which tend to be smaller, are
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30 however, only when the spaces between the flat glass fibers, which
tend to be smaller, are 8 adequately infiltrated with polymer matrix and
the matrix allows sufficient conduction of the forces that occur in
deformation. Only the polyamides having a low viscosity that are used
according to the present invention fully utilize the potential of the
geometrically advantageous flat glass fibers. 5 Straight building parts

hich are.under a compressive load during use, .e.g., housings for L
R S SRR PR S B R Ralgpavorion of e
Btitfebstandstiengthraaiossdngy dire ptibruat ddigmnient :ofdle fibessy that are used
because the %Iurst ressure and di sional stability are impraved in this .
iy e (18 HSRC wanuarel Shitesh AF e bulRg Barkd 10 wikghrerically
arerniarafadiorethfsdrbethe inventive molding compounds and are 10% to
40% higher than the level of the molding compounds containing glass
§g§r h@l\ﬁ igﬁglg{rh 0S8 %i N, depending on the composition, .
the}‘é;hls mtgh(?ﬁ%e%és resu?t{ng e orrt%Pa%iéhng 1 Seswt%iu?i}élli]gg "S’é? under < housings for
pilteTmratimgiesnyRiassive feadsiEris.idofgharficotathintersstsbe cditibess and strength
%@QQ@C&P&E’%{PG? 8?5&%8@&%@%%?{06@%%@ X%@Ilgteg W3R %ch?iﬁqensional
those containing 15 mainly terephthalam.ide units (6T units) have a lower
sranbUerse IBtMRexkimtbiparison wilke Mehiriginguins siiffrssofvhehuilding parts
rainipree it conveional Jlass BDers 1 SUGHIRAL SRS SREIRR, T080% higher

much lower transverse strength in comparison with the longitudinal

- Serigtnlped entevencifesicrapertdn teatasdigndiyndioad parig Phigroular cross

deficiengy,canie somprensaiRditn Using flatglass fltersdn.eampipatioRon of the
with low-viscosifty polyamides because in this way not 20 only are the
frtidier dva s ToH ipe ARy ifeaIREEENg IRadsvdids tifffaryiieiyoinggest because

o for s |enpgitidinalstrenain Mﬁ%@?@%ﬁ{é@ﬁﬂﬁ ReasethBUtontaining

also the ratio of the transverse stiffness to the longitudinal stiffness and .
aTs ere Rk e GleHytH B the TONgitenaatrehgiRsase comparison with

tneneasrauithedransyersr SRR sand tansuemR SN M8 of a circular cross
determined at a right angle to the processing direction and therefore also

SiH M HEOSAGHE 0 B T HFERROT o5 B e ORI Bt G Hs! pbd et rength has
maoddeddpadier effect in the design of molded parts. This deficiency can be compensated by
using flat glass fibers in combination with low-viscosity polyamides because in this way not
only are the individual values for the longitudinal and transverse stiffness as well as those for
the longitudinal strength and transverse strength increased but also the ratio of the transverse
stiffness to the longitudinal stiffness and the ratio of the transverse strength to the
longitudinal strength are increased. The transverse stiffness and transverse strength are
determined at a right angle 1o the processing direction and therefore also at a right angle to

the direction of orientation of the glass fibers in the molded part.

The matrix of the polyamide molding compounds used according to the present invention is
based on at least one high-melting polyamide (component (A)) which has a melting point of
at least 270°C and an HDT A of at least 260°C (with a degree of reinforcement of at least
50 wt%).
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The matrix of the polyamide molding compounds used according to the
present invention is based on at least one high-melting polyamide
(component (A)) which has a melting point of at least 270C and an HDT A
of at least 260C (with a degree of reinforcement of at least 30 50 wt%). 9
The high-melting polyamide (component (A)) has a solution viscosity,
measured in m-cresol (0.5 wt%, 20C) of rl,e, less than 2.3, preferably rire
less than 1..9, in particular rl,ei less than 1.8. 5 A high-melting polyamide
that may be considered in particular is a polyamide based on aromatic

- ticartyaykdtiagi del gavdi ddi phraticod imingsha penlicivaivisecsitpmatisured in m-cresol

FISARorIe Rl canbeIsplaced by Alohac anor CIBIBALE, | e

carboxylic ome of the alipha inés may bé re
&ycloaliphatic and/or araliphatic diamines. The 10 dicarboxylic acids and
the diamines may also be partially replaced by lactams and/or
aminocarboxylic acids. Thus the high-melting polyamides are formed from
théiigitowligeconhpondatai Aifdibarbmeylicatits pA5i50at 00 mpidpamide based on

hthadic. aGi 0 ; f acids.present, 0-50 mol% of. ..

T e o B RS T e oo
pRbISon A atiplaerit biicalipbsijticeadior withieaiipB8icativorbatoiis @ndhos@nre of the
a%mat%ﬂnar@gcm%vp@@%ﬁ&@tabggsyug&%ﬁwc8 02 C@Eﬁggapkomﬁnme& The
A2) diamines: 20 50-100 mol% of at |éast one diamine selected from the

TP EDis priditig 2 G- hednaiiamme, 2lpmetryPrBipbntemédiciniive Jactams and/or
dfrleRiansdiamine, 1,8-octanediamine. 1,11-undecanediamine,
1,12-dodecanediamine, MACM, PACM, 1,3-his-
(aminomethyl)-cyclohexane and MXDA, based on the total amount of

HamineRiAeReMte polyamides are formed from the following components:

(Aq} dicarboxylic acids:
50-100 mol% terephthalic acid based on the total amount of acids present,
0-30 mol% of another aromatic dicarboxylic acid with 8 to 20 carbon atoms and/or
0-50 mol% of an aliphatic dicarboxylic acid with 6 to 36 carbon atoms and/or 0-
50 mol% of a cycloaliphatic dicarboxylic acid with 8 to 20 carbon atoms.

(A,) diamines:
50-100 mol% of at least one diamine selected from the group comprising 1,6-
hexanediamine, 2-methyl-1,5-pentanediamine, 1,7-heptanediamine, 1.8-octanediamine,
1,11-undecanediamine, 1,12-dodecanediamine, MACM, PACM, 1,3-bis-
(aminomethyl)-cyclohexane and MXDA, based on the total amount of diamines
present,
0-50 mol% other aliphatic diamines, and/or
0-50 mol% other cycloaliphatic diamines with 6 te 20 carbon atoms, and/or
0-50 mol% araliphatic diamines MXDA, PXDA,
whereby in the high-melting polyamides the percentage molar content of dicarboxylic
acids amounts to 100% and the percentage molar content of diamines amounts to

100%, and opticnally from:
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25 0-50 mol% other aliphatic diamines, and/or 0-50 mol% other

cycloaliphatic diamines with 6 to 20 carbon atoms, and/or 0-50 mol%

araliphatic diamines MXDA, PXDA, whereby in the high-melting

polyamides the percentage molar content of dicarboxylic acids amounts

to 100% and the percentage molar content of diamines amounts to 30

100%, and optionally from: 10 (A3) amilnGocarboxyIic acids and/or lactams,
0 tainirg) a9510 .mol% Ia%%flm v%/ith 6 to t12 carbon atoms, and/or 0-100

%é: b aminocal %)cx%/cifcsam Swith B'to L2 56N atoms. 5 Although

compbhhts(By)anenAR)taretusedderge iy amequiielar amounts, the

conc tion.,of (A3) amounts to.at mgst 35 wt%,.preferably at most 25

o o0 08 SRS % TR B S Ry to (A, 1

addition to the components A and A2 which are used in largely equimolar

AMAUBES: %‘%&5 X 'é%@%&%? A9 diamines (A2) may 4150 be USed o,  ation

regulate the'moleculat'weight“or for com nsa m% or monomer fosses in

ehirfiheairblithe polyerhiderstotmatirrableirtotality sthe eomqemtiatienaofrast 20 wi%,

| g predominant. Some of the terephthalic acid
%Ig%%%&&h%p §é§%§%b to 50 mol%, preferably up to 15 48 mol%
and in particular up to 46 mol% other aromatic, aliphatic or cycloaliphatic

gicarbauylic, agids With,8:10:38 Carhon atgms, (Q%S&%@@ntﬁ%é%a'ﬁgle&%%%mm,

dicarboxylic acids). The suitable aromatic dicarboxylic acids inc

i ihaeisarboxylidigeinenGia) mrdasepiithagit tacieRrTPatcuikisidar weight
alighatie,dicabaxylic aeidsdaciudesadinicacid, suRets; gt AZEIAIE AGKL traliy
sebacic acid, undecanedioic acid, dodécanedioic acid, brassylic acid, 20
fcaceniEnpie aGempentatiécah ddiBiey R Hsxaaranedioic acid,
octadecanedioic acid and dimeric acid. Suitable cycloaliphatic

dicarboxylic acids include the cis- and/or trans- i
RORBREEH T RIicdih 8KiC A BB Erlansd/By up to 50 mol%, preferably up to
repgieyclabexangrtidutcarBoryligsasite AClRA) aromatic, atiphatic or cycloaliphatic

dicarboxylic acids with 6 to 36 carbon atoms (based on the total amount of dicarboxylic
acids). The suitable aromatic dicarboxylic acids include naphthalenedicarboxylic acid (NDA)
and isophthalic acid (IPA). Suitable aliphatic dicarboxylic acids include adipic acid, suberic
acid, azelaic acid, sebacic acid, undecanedioic acid, dodecanedioic acid, brassylic acid.
tetradecanedioic acid, pentadecanedioic acid, hexadecanedioic acid, octadecanedioic acid and
dimeric acid. Suitable cycloaliphatic dicarboxylic acids include the cis- and/or trans-

cyclohexane-1,4-dicarboxylic acid and/or cis- and/or trans-cyclohexane-1,3-dicarboxviic acid

(CHDA).

The diamines used as component (A;) in the amount of 50-100 mol% are selected from the
group comprised of 1,6-hexanediamine, 2-methyl-1,5-pentanediamine, 1,7-heptanediamine,
1,8-octanediamine, 1,11-undecanediamine, 1,12-dodecanediamine, MACM, PACM, 1,3-bis-
(aminomethyl)-cyclohexane and MXDA. Of these, the diamines 1,6-hexanediamine, 2~
methyl-1,5-pentanediamine and 1,12-dodecanediamine are preferred, especially 1,6-

hexanediamine.
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25 The diamines used as component (A2) in the amount of 50-100 mol%

are selected from the group comprised of 1.6-hexanediamine,
2-methyl-1,5-pentanediamine, 1,7-heptanediamine, 1,8-octanediamine,
1,11-undecanediamine, 1,12-dodecanediamine, MACM, PACM, 13-bis-
(arninomethyl)-cyclohexane and MXDA, Of these, the diamines
1,6-hexanediamine, 2- methyl-1,5- pept&ﬁedlamlne and

1,12-dodecanediamine are preferred, especially 1,6- 30 hexanediamine.

11 The above-mentioned diamines that are obligatorily used may be
Toplased-ycotivesdifanives t]‘naveirtgokltga’&@riéﬁmeﬁ] atgrbs iﬁp@wb’ovdit}&tediamines

unt of re than 50 molq referabl ore than. 40 mol%
L A T A B e O oA ) B reerl

ntvanmwes)ml-"_-’&anqﬁ@m ﬂnmnwidmam@lmd ﬁlqnﬁalmarl%r(baﬁsl |mhhdeotal amount of
lamj enta ediamine,.1.6-he anediamln

o B o Riid, 1 d-bancdiamine
(wa@n@hmwl -IL{Bhostanddiaming (MDA R idrimethytiredamine (OMDA)ﬁ

> [ I ) r met iamine. . i
A Bl A e R s
methyigndéieanes diBiRdD2-Buty-2imtiy bes dtepentandtionmin FMHMD), 5-methyl-
Ld2danecanedianiing f.13.Kidecanediaming, 4.14-tefradecan B%mlnf-ethy -1.5-

1,16-hexadecanediamine, and 1,18-octadecanediamine. Examples of

poRRSERITANG dibkRmesceRmdayve UskY indertecsetthexdridimitrsancdianine,
L% hisclaminemeattyl)- QM&'?G@%&%@&E&&%Q@QQ&%@?@'3 cieal I\ﬁha’uc diamines

norbornanedlmetbylamlne 4,4'-diaminodicyclohexylméthane

D502 i iR GBRY ORI diE A G ) bisréiminomethyl)- cvclohexane (BAC),

Boprdimelivlhd - %@%ﬂ%@(ﬁl%‘%&ﬂ% n&%%ﬁ%ﬁ%ﬁ\%@&%@%@ (PACM),
of an araliphatic diamine would be m- Xé l}/Ienedlamlne MXDA).

%&oﬁﬁ&n#@%ﬁ@%ﬁé&?m@w&ﬁe@% thies3dfestrms 1rféﬂerdnaam¢f§cydohew
AR aminesarbaxylis asids pray-alser éﬁegﬁ%ﬂ&e@&!ﬁ{@m&d%fﬂ?m B diamine
é%én;ﬁonents (component 20 (A3)). Suitable compounds include, for

caprolactam (CL), co-aminocaproic acid, co-aminononanoic
acid, ca-aminoundecanoic acid (ALA), lauryl lactam (LL) and co-
aminododecanoic acid (ADA). The concentration of the aminocarboxylic

ﬂ?i%ﬁ&%{}géorto the dicarboxylic acids and diamines described here, lactams and/or
aminocarboxylic acids may also be used as the polyamide-forming components (component
(A3)). Suitable compounds include, for example, caprolactam (CL), w-aminocaproic acid,
w-aminononanoic acid, m-aminoundscanoic acid (AUA), laurvi lactam (LL) and -
aminododecanoic acid (ADA). The concentration of the aminocarboxylic acids and/or
iactams used together with components A; and A, is at most 35 wt%, preferably at most
25 wi% and especially preferably at most 20 wt%a, based on the total of components A; and
A,. Bspecially preferred lactams include ¢,m-amino acids having 4, 6, 7, 8, 11 or 12 carbon
atoms. These include the Jactams pyrrolidin-2-one (4 carbon atoms), s-caprolactam (6 carbon
atoms), enanthlactam (7 carbon atoms), capryl lactam (8 carbon atoms), laury! lactam (12
carbon atoms) and/or the c.w-amino acids 1,4-aminobutanoic acid, 1,6-aminchexancic acid,

1,7-aminoheptanoic acid, 1,8-aminooctancic acid, 1,11-aminoundecanoic acid and 1,i2-
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lactams used together with components A, and A2 is at most 35 wt%,
preferably at most 25 wt% and especially preferably at most 20 wt%,
based on the total of components A] and 25 A2. Especially preferred
lactams include a,w-amino acids having 4, 6, 7, 8, 11 or 12 carbon atoms.
These include the lactams pyrrolidin-2-gne (4 carbon atoms),
s-caprolactam (6 carbon atoms), enantrtactam (7 carbon atoms), capryl
Iactargu &8 carbon adtoms), lauiyl lactam (12 carbon atoms) and/or the
ammoaoaecanolg acid, . . . . . .
4,caamino acids 1a-aminobutanoic acid, 1,6-aminohexanoic acid,
1,7-aminoheptanoic acid, 1,8-aminooctanoic acid, 1,11-aminoundecanoic
cid adnd 11212 aminop%) ecanoic i% Since diamines.are more,volatile .
SHICe d1aIniNes are more volatlic comaoun S han, Gicarpox }IC aLids, %ome d1ﬁ{|nme is lost in
compounds than dicarboxylic’acids, some diamine’is 10St In"the synthesIs
rogeskeDiaminesiDiastitrrought évapgratiencoftvatef viAroughalisckiaderge of the
?F{GE%% é E’aﬁ%ca%'a Q)%a%e %Q%(;H&QU&Q HOSt%%)eng %?ch‘tgr? { Ienst %%%lsse(.)rflcpcompensate
e so |(§1p ase. 1o cgnﬁoensate for the 10S 0 lamine, a diaming excess
o 1the Bwt%6, diasencon tiendtal exrmantiof diabninks, heshbrefdte total amount of
Hﬁ'}ﬁﬁ%@?'}é %’%q&%]‘%o ?em&§°£@(?édt{%tﬁ{% M{l)&fl@m? gé?({ﬂl W]%%Sg ’am%e excess, the
molecular weight and the distribution of end groups are also regufate .
Withethe ekl dastdor dilsy tortiee ekamplesers usedbersgaloalbdijihetng metbod
QLONRiRGE 35:0hchhfe.d 30 mrmalikg 1Q.066urs with.a iamine exCRS%.Afs0 mmol/kg
less than 3%. When the diamine excess is greater than 3%, the amino
BHAUGroip exdesyanicarsitderten Bt niishkge Tevagalatecthes greater than 3%,
m%%h&'@&\l&‘i% hedelatveiseority, and/aribgiflowability or the MVR,
regulators in the form of monocarboxylic acids or monoamines may be
added to the batch 15 and/or to the precondensate (before the
iosycond_ensation). Aliphatic, cgé:goaliphatiq or aromatic mongcarboxylic ;
GidEBIH SO BV (itaBie ArElisforssiocinaerdcstieabit aprigionithe MVR.
agidiaputyriciaeithrvalgrisacichreapnRiCaatiel clariaasithsteancRciflded to the batch
#hyl- hexanoic acjd, cyclohexanoic acid, benzoic acid, butgllam ne

2-6 mine,
BRI, RESERRRE 2L TAYIn A, IR S5l iBmiAgphae.  cybloaliphatic. or

arcadécylamiog-boxgitagadylamingaariexadegytamine-g0i sieandamivecetic acid,

QBRI SO amIePIORIIS 1 g i, 2.
Bepheriylatitylamingeettoit heite gulators avdy beyviamine, pentylamine, hexylamine, 2-
ethyihexylamine, n-octylamine, n-dodecylamine, n-tetradecvlamine, n-hexadecylamine,
stearylamine, cyclohexylamine, 3-(cyclohexylamino)propylamine, methylcyclohexylamine,
dimethylcyciohexylamine, benzylamine, 2-phenylethylamine, etc. The regulators may be
used individually or in combination. Other monofunctional compounds may also be used as
regulators if they are capable of reacting with an amino group or an acid group, such as
anhydrides, isocyanates, acid halides or esters. The usual amount of regulator to use is

between 10 and 200 mmol per kg polymer.

The partially aromatic copolyamides (A) can be synthesized by known methods. Suitable
methods have been described in various locations and some of the possible methods

discussed in the patent literature will be given below and the disclosure content of the
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used individually or in combination. Other monofunctional compounds
may also be used as regulators if they are capable of reacting with an
amino group or an acid group, such as anhydrides, isocyanates, acid
halides or esters. The usual amount of regulator to use is 25 between 10
and 200 mmol per kg polymer. The partjally aromatic copolyamides (A)
can be synthesized. by known methods. Suitable methods have been

escribed.in variqus, locations,and some .of the possible method
o DT IR A BT B (ORI s prssent pvent
agoitetivof i kZadbocutimeptsclistddrivetahesszegplicittyinbludet ol thenponent (A) of
iscl re.co .0f th nt ication with,r, th

oy et (raf 143 prEEdni29 196
Hegtbr+hE/$95818 U0 LER.007E 7,74EEP 95 £29 485UER.6°1236196,

EP 0 299 444, US 4,831,106, US 4,607,073, DE 14 95 393 and US

3,454,536. 5 The most common method which is also the most suitable

1o sypthesiysnoompohehicar islsthbiverstepiehiniesisohdiistc kowmponent (A) is

%ﬂ§%§i~t§fe[50§§/n@ﬂ%ﬁcw A Weiaht Qﬁ?&%@?ﬁ%ﬂﬁ(ﬁ‘%l@%@igﬁ precondensate and then

postcondensation in the solid phase or'in the melt (e.g., inthe extruder). A
sy Bioedsgeoiiidgless it en Satios ]2 csolia- Biiaserpdtymerizesgotiep process
@p@%ﬂz&%&%@@{i@ti%@ﬁ% ;Qméa%yﬁo@smswmi@%@ﬁr?aﬁgn is also

260. For products with melting points below 300C, the one-stép batc
m&%@@&aé%ﬁﬁﬁé@}wﬁé&%gl 68n US 3,843,611 and US 3,839,296 in
which the mixture of monomers or their salts is heated to temperatures of

250-320C for | to 16 hours and the pressure is reduced from a 15 .
Fea8RadHs SvitA B vapERE BAIYE PRSI hate sl BptibmayditRaseshelpsebed. for

ainge gasido diredowast DresIseBkUR hlMMbgxACCRFIING IR or their salts
present invention, the foIIowirr])%(ﬁartiall aromatic cop:ggamides are

BSHELAIR Frarsréd dshightmeltihg Yolyan tiBe YA predheRintamy is reduced from a
srystalline:polyamidermntiresizedSamatlcast Shmolleierephitbalicaadgict cas, to

the lowest pressure of up to 1| mmHg.

According to the present invention, the following partially aromatic copolyamides are

especially preferred as high-melting polyamides (A):

- partially crystalline polyamide synthesized from at least 50 mol% terephthalic acid
and hexamethylenediamine, as single diamine component;

- partially crystalline polyamide synthesized from at least 52 mol% terephthalic acid
and hexamethylenediamine;

- partially crystalline polvamide synthesized from at least 54 mol% terephthalic acid
and hexamethylenediamine;

- partially crystalline polyamide synthesized from at least 62 mol% terephthalic acid
and hexamethvienediamine;

- partially crystalline polyamide, synthesized from at least 50 mol% terephthalic acid

and 2-methyl-1,5-pentanediamine;
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and hexamethylenediamine, as single diamine component; - partially

crystalline polyamide synthesized from at least 52 mol% terephthalic acid

and hexamethylenediamine; 25 - partially crystalline polyamide

synthesized from at least 54 mol% terephthalic acid and

hexamethylenediamine; - partially crystalline polyamide synthesized from

at least 62 mol% terephthalic acid and ‘éxam.ethylenediamine; - partially
crystalline polyamide, synthesized from at least 50 mol% terephthalic acid

30 and2-methyl-1,5-pentanediamine; 14 - partially crystalline polyamide,
synthesizedl fromsal ieagidbRumdosteraplitedlit@cid: degkasmixtite @fephthalic acid

h lenediami d 2-methyl-l,5-pentaned , - partially
crysta g Al SyMRLS ESEHGHY a6t 5 elo, SPGB OIS

5 and partiblturerpfalifeasiiimaidiamingssedectechfraneibe growds terephthalic acid

hexamedtplpylene- diamine, nonanediamine, methyloctanediamine, and
ity St e B i IR

on thedietaingiarmiaeedomtent, is: Usto;tapaitieliyec nstaltice aityamidehereby at least
synthegized fr I 50.mol% terephthalic acid .and a mixture.of .
At R A b SR R R
mot% hkaiethyietagiavirenibasechibnsheddtaindirivime tontelit, isrusetalic acid
partla'%&%S&ﬁllzaﬁepekyﬁ@g%§¥%ggk%?é}&9- fr%]H& 3 '&&%}é&ﬂgx’é whereby at least

terephthalic acid and a mixture of hexamethylenediamine an
trimethlex&mistiapetiediasdinenwherebyatie e bdamaiorontent, is used;

hexam ﬁﬁ?ﬁ%ﬂ?%‘ﬁ% p&?ﬁﬁiﬁ@, %&9&9&9@%&‘9#9@5&% g%%eg%(gp%thalic acid

partially crystalline polyamide, synthesized from at least 50 mo o
terephiBlicadidk @i aimixreshneresrathyteriadiaimelanboxamethylenediamine,

m -XVM@&Q'&%@E@ @ea‘é{ww"/@%@éﬂe’tﬁgl Qﬁ%@(%;ﬁ%?%@éﬁydﬁ Qﬁéj AN mine content,

based on the total diamine content, is used; - partially crystalline
polyanidécdynthesized from at least 50 mol% terephthalic acid

partially crystalline polyamide, synthesized from at least 50 mol% terephthalic acid

and a mixiure of hexamethylenediamine and m-xylylendiamine, whereby at least
50 mo!% hexamethylenediamine, based on the total diamine content, 1s used;

- partially crystaliine polyamide, synthesized from at least 50 mol% terephthalic acid
and a mixture of hexamethylenediamine and bis-(4-aminocyclohexy!)}-methane,
whereby at least 50 mol% hexamethylenediamine, based on the total diamine content,
is used;

- partially crystalline polyamide, synthesized from at least 50 mol% terephthalic acid
and a mixture of hexamethylenediamine and bis-{4-aminc-3-methyi-cyclohexyl)-
methane, whereby at least 30 mol% hexamethylenediamine, based on the total
diamine content, is used;

- partially crystaliine polyamide 6T/61 with 50 to 80 mol% hexamethyleneterephthal-
amide units and 20 to 50 mol% hexamethyleneisophthalamide units;

- partially crystalline polyamide 6T/6] with 55 to 75 mol% hexamethyleneterephthal-

amide units and 25 to 45 mol% hexamethyleneisophthalamide units;
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and a mixture of hexamethylenediamine and bis-(4-aminocyclohexyl

)-methane, 20 whereby at least 50 mol% hexamethylenediamine, based

on the total diamine content, is used; - partially crystalline polyamide,
synthesized from at least 50 mol% terephthalic acid and a mixture of
hexamethylenediamine and bis-(4-amino-3-methyl-cyclohexyl)- methane,
whereby at least 50 mol% hexamethyle}w%diamine, based on the total 25
diamine content, is used; - partially crystalline polyamide 6T/61 with 50 to

80 mol% hexamethyleneterephthal- amide units and 20 to 50 mol%
hexarpethylenaisophtteaisiyioe dni$/6l paitiab) coyZiatiisie:pgelyamite!6¥6lephthal-
with 55 to. 75 mol% ameth eterephthal- ami nits and.25 to 45

mol% elggr%ﬂelttﬁ;?I[(]adnr}e%g?h%ﬁleﬁg%rr}?%aﬁnr%%sy%aefgp%%ﬁ%W)l/d%r%lt%Iine
polyampdde BT /élywithit? poly8mdel %! Hexanteti(|enéte fepiathekvdmiteephthalamide
units olo | isophthalamide units; partially
crysta?i?r?eszggé&&ﬁr% e/é%g%éwn é%gﬁ%%gﬁea%mee‘%ﬁwéneterephthalamide

5 unitdaAal Bocmissii e ralyethytenbisoptithalrmdi) units) paxtialbyhyleneterephthal-

crystalineofanido GTIS6 wih o 2 mARAhRATE erslereohtha-

amide units and 20 to 50 mol% hexamethylenead pa units; -
partialFERstaiyisapoly aniidesir/ 66/ (it B0 89 659hoied’s hexamethylene-terephthal-

hexanagm.lﬁﬁﬁgt&qsel@%n%%iﬁ)@ﬂé%&ﬂ%é%&@ié&ﬁﬁgﬁ } units:

hexamethyleneadipamide (66) units; 10 - partially ‘crystalliné polyamide

6T/66 MTfBY ¢ 5216|960 hiawadn dthiienutierépinthaimalifidewmgafensgerephthal-
to 48 mplte hexsmethyleneadipamide (08 uits,aipartiallyserystalline

polyamide 6T/66 with 55 mol% hexamethyleneterephthalamide units and

45 ol HEXarRETiNIER BRI & T68) uiitts 55 paptiallesnptanilvaderaplpalamide

polyamidg &daL/eomith-2hial-malib hsxamaihyigne- 15

terephthalamide units and 5 to 45 mol% hexamethyleneisophthalamide

units a1y crystalline temary polyamide 6T/61/66 with 50 to 70 mol% hexamethylene-
ierephthalamide units and 5 to 45 mol% hexamethyleneisophthalamide units and 5 to
45 mol% hexamethyleneadipamide (66) units;

- partially crystalline PA 6T/61/X with at least 50 mol% hexamethyleneterephthalamide
units and 0 to 40 mol% hexamethyleneisophthalamide units and 10 mol% to 50 mol%
aliphatic units of the formula NH-(CH,),.;-CO, where nis 6, 11 or 12;

- partially crystalline PA 6T/61/X with at least 50 mol% hexamethyleneterephthaiamide
units and 10 mol% to 30 mol% hexamethyleneisophthalamide units and 10 mol% to
40 mol% aliphatic units of the formula NH~(CH,),.;-CO, where nis 6, 11 or 12;

- partially crystaliine ternary PA 6T/61/X with 52 mol% to 73 mol% hexamethylene-
terephthalamide units and 0 to 36 mol%% hexamethyieneisophthalamide units and 12 to
48 mol% aliphatic units of the formula NH-(CH,),..-CO, wherenis 6, 11 or 12;

- partially crystalline PA 6T/6I/X with 52 moi% to 73 mol% hexamethyleneterephthal-
amide units and 10 to 36 mol% hexarnethyleneisophthalamide units and 12 mol% to
38 mol% aliphatic units of the formula NH-(CH,),.,-CO, where nis 6, 11 or 12;

- mixtures of amorphous polyamide 6T/61 with at most 40 mol% hexamethylene-

terephthalamide units and at Jeast 60 mol% hexamethyleneisophthalamide units and
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45 mol% hexamethyleneadipamide (66) units; - partially crystalline PA

6T/61/X with at least 50 mot% hexamethyleneterephthalamide units and

0 to 40 mol% hexamethyleneisophthalamide units and 10 mol% to 50

mol% aliphatic units of the formula NH-(CH,),-1-CO, where n is 6, 11 or

12; 20 - partially crystalline PA 6T/61/X with at least 50 mot%
hexamethyleneterephthalanide units aﬁ\% 10 mol% to 30 mol%
hexamethyleneiso Jamide vinits and 10 t% I|ph .
units of th%:-/ S?rﬁulgﬁ (C%%alﬂ ere({:(lgsL{ ﬂr wrfart ally GAst 52 mol%
crystahmnueﬂnbdp}nmeﬁﬁmmmmﬁ@ mol% to 73 mot% hexamethylene-

tere lamide units 0.3 moI0 exanethyl elso thalamide

unitg ?&}j’s{f} a? Pn { %%%t grp ﬁ%tl%yusnlhls oef é ormula gnr%ammg up to 26 mol%
NH- (CHHQMUQL@@ Wﬁiettmrbns@n@tsmedzw- mﬂmﬂyﬁwst&ﬂmﬂﬁ%cﬁfﬁt@rlé&ds with
with 5 s netere hal- unlts and 1

to 36 r%pﬁahﬁe%‘?n&ém%%?@@%}%%. e un| §Eg§11 % 91 10 38 Qg}dar with
aliphatiexamits petvdifoninela NH-(CH2)1_1-CO.. where nis 6, 11 or 12; -
mixtures of amorphous polyamide 6T/61 with at most 40 mol%

hexamethylene- 30 terephthalamide units and at least 60 mot%
Repatisetpylaseiseprrrikmaide upitdaing aivamelyeasdesfpanti o ws:

crystalline polyamide 6T/61 or 6T/66 with at least 52 mol%
hexamethyleneterephthalamide units; - partially aromatic and partially

By &thifhd poapfidA OHtdibidgh " 6126 ot/ 1RipHatd Unitd that carPBed 1/107,
@»&nmeﬁ@zembxmro@ema@m of dlimerizeddfaty, %AQ%W&BA@MPO@%@MACMQ

carbon atoms and an aliphatic or a %%Joallphatlc diamine, in particular

fierh THRAAIEHy R AT A HE I PANEMEN Si6bcRit FdRASMEIRASEHNEMI0, PA

inveRiive polyarsinesane As follwas AONTA B &) RA 61 aGrPABT/6A0pTVPS,
PA 6T/612, PA 6T/12, PA 6T/1.1, PA 6T/6, PA6T/10T, PA 6T/10I PA

BAABRTBALETITOND, nod 1166/ 1060 PALEPAACTIEH O PR STIAGMR 6 T/66/6. PA

PABTIMAL MBI/ RELETMAL W/ A MAGMT/61, PA 6T/PACMS6, PA
6T/PACM10, PA 6T/PACM12, PA 6T/PACM18, PA 6T/PACMI,

PACMT/61, PA MPT/MPI, PA MPT/MP6,
In a first embodiment, the flat glass fibers (component (B1)) used according to the present

invention are short glass fibers with a flat shape and a noncircular cross-sectional area,
whereby the ratio of the cross-sectional axes perpendicular to one another is greater than or
equal to Z, in particular greater than or equal to 3, and the smaller cross-sectional axis has a
length of 23 pum. In particular, a glags fiber that has a cross section as close to rectanguiar as
possible is preferred, with the ratio of the cross-sectional axes being greater than 3, in
particular greater than or equal te 3.5. The glass fibers are in the form of chopped glass with
a length of 2mm to 50 mm. The glass fiber concentration in the inventive molding
compounds is between 20 wt% and 80 wt%, preferably between 40 wit% and 80 wt%,
especially preferably between 48 wit% and 75 wt%, most especially preferably between
48 wt%o and 65 wt% and in a special embodiment of the invention the glass fibers are always

present in amounts of at least 60 wt%.
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PA 6T/MPI, PA 6T/9T, PA 6T/12T, PA 6T/61/66, PA 6T'/61/6, PA

6T/61/12, PA 6T/66/6, PA. 15 6T/66/1.2, PA 6T/61/MACMI, PA

6T/66/PACMSG. In a first embodiment, the flat glass fibers (component

(B1)) used according to the present invention are short glass fibers with a

flat shape and a noncircular cross-sectignal area, whereby the ratio of the

cross-sectional axes perpendicular to one another is greater than or 20

equal to 2, in particular greater than or equal to 3, and the smaller

cross-sectional axis has a length of >3 m. In particular, a glass fiber that

Ihas sacorgssguctiondstbtofet tolasciimguiashscpodsibie ihprefented) withong glass
ratio. of ross-sectional in ter than 3, .in rti r )

e e TR i e oo

Wlisselithessprnegiof 2rinete e enisTHreatfndsdivecgor deratipariiqular greater

@{Qﬁ I&ng’ﬂg\/?orﬁ‘%ﬁH‘ﬁl@?ﬁ?ﬁ@&H@?&&%&%ﬁ%@&%&Q é/\ﬁ%o gf %% é}qr%ln harticular a

preferably between 40 wt% and 80 wt%, especially preferably betwee

logaasaterT Bayitg thtospEspeeriigreder Mt iedipis Wekaeh B5which the

WY AndkingssReqiaherpadiment %a&h@.'%%ﬁﬂl&?ﬁ&@éﬁﬂgﬁﬁ BlEal 10 3.5, The

always present in amounts of at least 60 wt%. 17 In"a second

b SERe it th MAg AsT B L Bedherc oy thetHy palientiercar dirsagger (small

glasss fibers with arfal shape and er@fa%rw'%ﬁ@%d@ Il AEPIar glass fibers

ic

whereby the ratio of the cross- sectional axes perpendicular to one _
WHBtACRTS GrelifeFipmarreitiohelaltes 2t paricdlar g renesiahasiaregdal particular
103 RhiRe,RMANE L EFOREaC! PR3 eXE a3 PIRREHR of Bl Pelired E-glass fibers,

articular a long glass fiber having the most rectangular Possible Cross )
§"e%ﬁ%§nﬁi‘:<\?b%réféﬁléa,W%H}d?ﬁﬂ@ﬂ?aﬂ?scafl%ﬁéh@i‘fo%@-f%éc%i%ﬁalwaﬁe@st@?aéﬁé?rength in
taa3isthRatcnlar gleaientharekeauakinainer fhes glssdhasused asa, ¢, D,

roving (component B1) according to the invention have a diameter (small
o8BS LEB b AT HIHMTS S SHefrdbiy 3 ifd 18Py Seleansgaiamay also
phassdibers 10 with a ratio of the cross-sectional axes of 3.5 to 5.0 are

especially preferred. In particular E-glass fibers are used according to the
invention. In addition to the preferred E-glass fibers, S-glass fibers are

also used in particular because they have a 30% higher tensile strength in
bompatisoativitentie dngat o fiter snHoeverphil fithefaypBieof Ghadse an clongated

Ql?zﬁfes %Qﬂaﬁxﬁog ’rg%'tanguiar cross section are used, the aspect ratio, i.e., the ratio of
dimensions of the main axis/cross-sectional axis to the secondary/cross-sectional axis is 2 to
6. in particular 3 to 6, most especially preferably from 3.5 to 5.0. Cocoon-shaped glass fibers
or so-called glass fiber cocoons (cocoon fibers), i.e., glass fibers having an elongated or oval

shape or a curved shape with at least one constricted section are not used in this embodiment.

In another alternative inventive embodiment, the flat glass fibers used according to the
invention are used in combination with carbon fibers (graphite fibers). By replacing some of
the glass fibers with carbon fibers, the result is thus a hyvbrid fiber-reinforced compound
whose stiffness is improved in comparison with pure glass fibers. The mixture of glass fibers

and carbon fibers may have a weight ratio of glass fibers to carbon fibers of 70/30 to 97/3, in

particular 80/20 to 95/5.
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M, R glass fibers or any mixtures thereof or mixtures with E- and/or

S-glass fibers may also 15 be used. In an alternative embodiment of the
invention, only flat glass fibers having an elongated shape and an almost
rectangular cross section are used, the aspect ratio, i.e., the ratio of

dimensions of the main axis/cross-secti Qal axis to the
secondary/cross-sectional axis is 2 to 20°6, in particular 3 to 6, most

especially preferably from 3.5 to 5.0. Cocoon, shaped glass fibers or

so-called glass fiber cocoons (cocoon fibers), i.e., glass fibers having an
flengated & oyel-Shane.lifCleh SRAPSIED AllsaRoRe FANSIHRIhetmods of
section are not used in this embodiment. In another alternative inventive
EebsdinEne hefrinassditsr saseldsadcomivg e teopBrinientstade in which a
bsemhincomRination WishisarRonfibare-(9rankie: HRarBhESRIATRS melt and then
some of the glass fibers with carbon fibers, the result is thus a hybrid
fidedantsregac€ompound whose stiffness is improved in comparison

with pure glass fibers. The mixture of glass fibers and carbon fibers may

have a weight ratio of glass fibers to carbon fibers of 70/30 to 97/3, in

BTG BO0I055 10 The IS RON e DOIRSSTRRUL, o

fingriretnfanee ¢ ot gra nulpsticupardi autard y puttrusionaethodsdmwihieho moided
a_continuous fiber.strand (roving) is completely.impregnated. with the. )
B R B D R D T i g, vt
eopkgrahyuesObtapned imthis waydpegiatably wkidngl avitagendclengtisdd B methods.
Eﬂr{i‘itso %%t@{@%lerr}t algele%%!‘;alrndf i 1¢ tparl%am@tgs%% er %r"ce)ac(keas%ea%cff'!tﬁg %gst{?ciated great
molded parts by the Conventiona processing me Rods (& 6 Injection

mdiding, préssingduviherebyrtdiespeciadylgons gropentietngf thé meldedthat worm
%@e{}sa(%tﬁcb'%%g &YL%?&%”QS&F’ 59@%5&8%a{3‘(9§§§89%3t1‘51 s Gantext Ae0le., 2. and

eans In particular that excess fiber breakage and the asgomated great

esestisly idifilsesifeadthearécl ahgetyrhvoidedrin dhjsotibnansatdifigrehisor use here. In

MAANS, AL WA SeASWID 2 larae dipmetel _Qaeaégwpm‘?%%mp with the help

ratio, in particular less than 2. and generously dimensioned nozz

ehbighelgrsmn desaiatelsanersiseiracpriamsrrad for deelivsre Wil not be reduced too much

in size due to excessive shear stress. Taking into account these measures, molded parts
having on the average a greater fiber iength than comparable molded parts produced from
short-fiber-reinforced molding compounds are obtained. In this way, an additional
improvement in properties is achieved, in particular in the modulus of elasticity, the tensile

strength and the notched impact strength.

The continuous carbon fibers used in the pultrusion method have a diameter of 5 um to

10 pm, preferably 6 wm to 8 um.

To accelerate the fiber impregnation, the fibers may be preheated to temperatures up to
400°C with the help of a suitable IR preheating, contact preheating, radiant preheating or hot

gas preheating. Devices with expanding surfaces within the impregnation chamber ensure
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15 addition, steps should be taken to ensure that the rod granules will melt
rapidly with the help of high barrel temperatures (contact heating) and

that the fibers will not be reduced too much in size due to-excessive

shear stress. Taking into account these measures, molded parts having

on the average a greater fiber length than comparable molded parts

produced from short-fiber-reinforced mé)?ding compounds are obtained. In

this ,.an additional 20 improvement jn properties is achieved, in .
e B R T S stipiegrom e
impaghsiengtlt. Enebeohtiprbiiseatbondibélsiusddrinythenpultrubioneranules with a
meihac hivea diAmeler oo am 0.4 M rgferably 6m to 8 um. 25 To
accelerate'the fiber impregnation, the fibers may be preheated to

temperatures up to 400C with the help of a suitable IR preheating,

contact preheating, radiant preheating or hot gas preheating. Devices

nithhgxeaneineatHacasNgtiig Meimplegnatian chamber ePsUied Uith chemically
complete impregnation of the fibers with the polymer melt. Strands

BHErgIngFonTIHER BT GRANB A SlesaASE SRAsetP i g ok sipsgof the art
roller systems so that granules with a circular, elliptical or rectangular

cross section are obtained. 5 To improve the matrix binding and fiber
handlingptirecfibetesmayhtheoates dith chermidallynitliffere athayerSesuehvhen using

those known for glass fibers and carbon fibers.in the state of the art. It =~ |
oppe k(ass.VYP . n&c%e§1 act streno?h valu 1?10% ﬁxﬁeo%t SIse &E&l&giﬂn}y with

urprisirighFbéan possibie adlording 1o thid v
iwherfibeingirdhoppedt ghasgohighidetchat imipiabtiatiength valiws vihighding to this

%{‘\?ngg)%r\ﬁgsﬁ OC%E Ig Crlnog I é‘tvrltg Ovla n%sﬂbgr()li%!irl]lflgrc\%q}legg nrdinfoz“ ement values
polyamldes%Ni{h a |g‘n Molecula WelgH . According %o this rvention, %lé]h
otetiedlimpattistiengtat valerastare lobtairetwithnHig ik Feinfarceantd with a glass
lues in R%ri_ti&yl%r tg@%go'm strength values, greater than 2 2
Rt IMPACh S A iGang:

}%/mﬁ elllreiobtalne \7\%1 a gla§s ?aliye(ra content of 5§ W%S%?Ssﬁeﬁ{;%%f%an 23 Wi are
abtained wipaisirdivgthvatnes igreatehahad 28°%J/m2 are obtained with a

glass fiber content of more than 60 wt%. 15

In addition, high flow lengths are achieved according to this invention, in particular with the
thin-walled parts (injection molding) produced from the molding compounds: flow lengths of
>120 mm with degrees of reinforcement of <65 wt%. With the additional use of internal
and/or external lubricants, however, significantly higher flow lengths can easily be achieved,

as shown by Example 11.

Optionally other fillers and reinforcing materials may also be added to the molding
compounds {components B, through B4) may also be added in amounts of 0 to 30 wt%. As
preferred additional reinforcing materials, examples include carbon fibers (graphite fibers),
boron fibers, aramid fibers {p- or m-aramid fibers (e.g., Keviar® or Nomex®, DuPont) or
mixtures thereof) and basalt fibers and giass fibers with a round cross section or mixtures
thereof may also be mentioned, where these reinforcing fibers may be used as short fibers or

jong fibers are also in the form of a mixture of different fibers.
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In addition, high flow lengths are achieved according to this invention, in
particular with the thin-walled parts (injection molding) produced from the
molding compounds: flow lengths of >120 mm with degrees of
reinforcement of S65 wt%. With the additional use of internal and/or
external lubricants, however, significantiy higher flow lengths can easily be
achieved, 20 as shown by Example 11- QDptionaIIy other fillers and

inforcin terials may alsp be added to the malding compounds

S S R O s R T AR O A8 Pt gy Preferably
wtinAs preferredtdddjtionattiaiifier it mateniatsexainptesrnchugeifferent filiers
carbon fibers (graphjte fibers), 25 boron fibers, aramid fiber r%p or

R B IR s (o ursBnG B L s dilyrs bases
enabasadtfiitrstanggleassifibens vithideourithaross Section anomikturesiicic acids,
ﬁ@% Qﬂﬂl I e mentione here th reinforcing fibets may b o
us‘és}e as s?%}%ﬁﬁaeré or gl%eﬁbu?fghe}?\/érg%% g1sgcl)§%kthhemf%‘rqu%q% a hl%)lf“( ure cS)lfoate’ solid or
ltteve st fitvebsad0 oT hrzdvvé rtivss. the rmaoptasiic grolding coghpe uiliskss, permanently

Asgording, fo the invensian. m%pssﬁgéms %ﬁ?@%%ﬁ%%%@%%%%&?ﬂ@ filiers may

particulate filler or a mixture of two or more difrerent fillers“even'in

domitsinatiors Witieéinforcing materials. For example, mineral particulate

fillers based on talc, mica, silicate, quartz, titanium dioxide, wollastonite,

kaolin, amorphous silicic acids, 5 magnesium carbonate, magnesium
Hysroriddic Hanativa engiidspemnpariein malfaleo sofithisrotislieddglass(C). e.g. from
heads.orgraund.glasseif Partichag 9583%&%949&%2&9‘3f&alﬁﬁ&@%&ﬂ%ﬁ‘ﬁé{m& dyes,
magnetic and/or magnetizable metal compounds and/or alloys may be

YedeptinE s itlss Ry A Isie Bty el tlekeedmet Hened errtiseeinalvgorated flame
raelding COReENGS Mayalso.cantain other dditiugs;(G). Giler fr}%}};ﬁ@% such as

group of inorganic stabilizers such as copper halides, organic stabilizers,
ROBrROSRYCTY 6 A RO RRFRY g R SEd ke talic! Hig epndurhistal srididses. mold release
metaheratesdipartices ialngsnatrdiflame, wiardants,halagensiree famges of the

retardants, impact modifiers, other polymers such as polyphenylene
TR PERIENESsulfide, antistatics, conductivity additives, mold
release 15 aids, optical brighteners, natural phyllosilicates, synthetic

Bhyll,osilicat,es or mixtures qof the L ,
eftain additives a negative influence on the flowability of the molding compounds and thus

their processing to moided parts, so the composition of the molding compounds rapidly
reaches its limits with regard to the degree of reinforcement. By using the flat glass fibers, in
particular glass fibers with an almost rectangular cross section, however, the flowability of
flame-protected molding compounds, for example, can be adjusted satisfactorily even at high
degrees of reinforcement. For example, PA 6T/61 molding compounds with a flame-retardant
finish using, for example, phosphinic acid salts and/or diphosphinic acid salts, in particular
the aluminum and calcium phosphinates and optionallty melamine polvphosphate (fire
classification according to UL-94: VO with a test body 0.8 mm thick) can still be processed
well even with degrees of reinforcement of 50 wt% to 66 wt% and have a good surface. The
concentration of the flame retardant is preferably in the range of 10 wt% to 18 wt%, in
particular in the range of 11 wi% to 15 wt%, based on the reinforced polyamide molding

compound. In particular the flame retardant is composed of a mixture of 8.0-17.8 wt%
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aforementioned additives. Certain additives a negative influence on the
flowability of the molding compounds and thus  their processing to molded
parts, so the composition of the molding compounds rapidly 20 reaches
its limits with regard to the degree of reinforcement. By using the flat glass
fibers, in particular glass fibers with an Imost rectangular cross section,
however, the flowability of flame- proteCt%d molding compounds, for

xample, can be adjusted satisfacto even |gh rees of
E?eln%ogcemen o%géxamgfgnbﬂ%gé% olc?Il g’loclomlgou%] Onat and 0.2-10.0 wt¥e
flalesretaridahtsfinash using, for example, phosphinic acid salts and/or
diphosphinic acid salts, in particular 25 the aluminum and calcium

phosphinates and optionally melamine polyphosphate (fire classification
Acordingetotbed bl u® widhradesohody@Benmahiokusath stithbetatic agents in the
I%%ﬁﬁég%ﬁgé § &degrees of reinforcement of 50 wt% to 60 wt%

ave a go ce The concentration of the flame retardant is

preferably in the range of 10 wt% to 18 wit%. in particular in the range of

BEWRA. t d 213P. BARRG AIING KeiRTRrCed pelvamifde;malding 30 resent may also

compound. In particular the flame retardant is composed of a mixttire o

B10<1P Bowios2he Allaaiisoleragimcoatle ordaisemmppogphonate and/or
diphosphonate and 0.2-10.0 wt% melamine polyphosphate. For example,
carbon black and/or carbon nanotubes may be used as antistatic agents
inehiendlgsiisatiie Yssl din gheotmysatifel snelneveamitneniseraic aboAch  Bukexample,
Bagditanig.thecarhen fihers ihalargeresent ayalso rﬁSﬁYﬁ&RllH?@JeOVﬁecmme

the black coloration of the molding compound 10 The phyllosilicates used

fieuRls ikyerftvec STdiRY eeT SRl mbicindhvdes fseskample bakaslfigee-treated or
sekRgatines, talc, mica, vermiculite, illite, smectite, montmorillonite,

hectorite, double hydroxides or mixtures thereof. The phyllosilicates may

be surface-treated or untreated. 15 Stabilizers and/or antiaging agents

psedindheninventivesmoldingceRpaunds Maminaludsiafey exapRlfls may include,
ant|OX|dants light (Protectants UV stabilizers, UV absorbers or UV
bEkaRpe, antioxidants, light protectants, UV stabilizers, UV absorbers or UV blockers.

As already explained above, the flat glass fibers (8,) are also used according to this invention
as chopped glass (short glass fibers) or alternatively as rovings (continuous fibers or long
glass fibers). These glass fibers have diameters of the small cross-sectional axis of 3 pm to
20 pm and a diameter of the large cross-sectional axis of 6 um to 40 pum, where the ratio of
the cross-sectional axes perpendicular to one another is in the range of 2 to 6, in particular 3
to 6, most especially preferably from 3.5 to 5.0. In particular, E- and/or S-glass fibers are
used according to the invention. However, all other types of glass fibers, e.g., A-, C-, D-, M-
and R-glass fibers or any mixtures thereof or mixtures with E- and/or S-glass fibers may also
be used. The conventional sizings customarily used for polyamide such as various

aminosilane sizings are used, but sizings that are stable at high temperatures are preferred.

The inventive polyamide moiding compounds can be produced on conventional

compounding machines such as a single-screw or twin-screw extruder or screw kneader. As a
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As already explained above, the flat glass fibers (B1) are also used
according to this invention as chopped glass (short glass fibers) or
alternatively as rovings (continuous fibers or long 20 glass fibers). These
glass fibers have diameters of the small cross-sectional axis of 3 m to 20
m and a diameter of the large cross-sectional axis of 6 m to 40 m, where
the ratio of the cross-sectional axes pe?rf)endicular to one another is in the

2 t0 6, in particular 3 .to 6, most especially preferably from 3.5 t
SRS el SRR o AR T RecrRg o e s sndion

iyvientidirer b cwrebe inal dttver dyphe sofglassifibensaediffeAn GodenMr2the extruder,
and R-glass fibers ar.a ixtures thereof qQr mixtures with E- and/or

O R S e e R S o RE: o g g sc bare
sgefonpelydmide’such awvarionsthningsianesizings afetusethvbutive molding
g’ 'Zinggntégatr%{‘ efsrtc%kalemaﬁ;[lcl?égh %?‘{QF{% r%tll-firc%s t%l;ee nglfeferg qh Tps%f. Veq}ti\{g definitel
pcﬁlfaml e morfd?ng compoungs can be produced on corven |onaf1§8 Y
gofmoondirdgensaichifibs: sioptias aesirigiénstrétlor twinssengweextriddémarts have a

le, fi olymer component is melted and
o 8 o P P R Mo
Inssdecedathresdamadocatiod orstdifferent locations in the extruder,

e.g., by means of a side feeder. The compounding is preferably performed

at set barrel temperatures of 280C to 360C. With gentle processing of the

ivertivsishotiiings cordpeuhdoreififoriedmiokledgding inowiivmdsedibensed for
1%8@&&%@6?%&%% dglinitgly; shi L?Q, t%‘f\é%éﬁa%e%f'?%é%l‘&tﬁﬁa 'Sy mechanical

obtained. Thus the inventive molded parts have a higher average fiber
@ﬁ@tﬁﬁrbylz@etdh@o% elatieniverigE e ongEFsareliith mokiedisartslumbing and
H?@%%%Q&?&ﬁeﬁ'%&?g@%ﬁﬁ%ﬁ&@%% SEEHANLQ M%lrdﬁgnsport means or

articles produced from the inventive molding compounds are used for .
PRYBHIStI GRS MberfBr affYiextedBr piitbbiaprate |y ivisg BB EdCHER N g Blertainment

erashamicaloluBrbioniih g dield-efieleetonics, AU, SROTS oMBCRING: parts for

construction, plumbing and hygiene, medicine, energy and drive
{BvRhdissy oalforRBtR BT b HaH E PR paE MEdh §/BFS housing materials
for devices and appliances for telecommunications, entertainment 15

electronics, household e}ippliances mechanical engineering, heating or as
ﬁ%tgﬂ?ﬁalﬁa%@%?ﬁons or the molded articles produced from the inventive molding

compounds, the field of metal compression casting replacements can be mentioned in
particular, where an extremely high stiffness is expected in combination with a good impact

strength.

Applications

Electric device field

- Stopping elements and/or adjusting .elemen‘ts for handheld electric tools with or without
integrated electric functions {molded interconnect devices, MID)

- Tie rods and/or pistons for pneumatic drills in a homogeneous design, i.e., made of one
material or as a hybrid part. i.e.. a combination of materials

- Housings, gear housings for angle grinders, drilling machines, electric planing machines or
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installations or for containers and ventilation parts of all types. As possible
applications for the molded articles produced from the inventive molding
compounds, the field of metal compression casting replacements can be
mentioned in 20 particular, where an extremely high stiffness is expected
in combination with a good impact streggth. Applications 25 Electric
device field - Stopping elements and/or adjusting elements for handheld

| Wwith or.without, integrated electric functigns ( d
S R S  ahppecncous
gekismogene byl dasign wikerehyadketaf dnectmatedal 6r.@as faybradspastion surfaces,
éi?di s%?ﬂk@{l‘%%ep E&Q&Iﬁﬂ%larégs: qgc&l@g%sa’) %?aarbréomus@%% ];%r ]%réglc%mpatibie or
grinders, drilling machines, electric planing mac ies or grlnéﬁng

wrchiRssioutatoralithputtintegzatatidslentiio ion etidiv MDY timgon, intended breaking

B&m&%&%%w?&»}@&%ﬁaﬁoﬁwﬂd part, whereby certain function areas

(e.g., force transmission surfaces, sliding surfaces, visible decorative
aleasriranarRcare ) MuylsanigiestEnstihersompatible or incompatible

H@%ﬁ%ﬁh@';ﬁ%&iné%ﬁ?s&ﬂgé?Qlﬁﬂg@m@'%@&d@%ﬁﬁﬁ'{@ 5%%& é%&%gqgnction (MID)

breaking 5 points, force and/or torque limitation). - Tool receptacles, e.g.,

chgerR$Endorsettangavedns Idpmgunigetine Howsingdlulititgeriiviess). office
wih-eRWith o-iete Qrates elestiic MCPRHGMILDQ()&%% INOB QRAOUSING: elecrronic

parts for telecommunications (e.g., cellular telephones), office electronic
g4tifStent (laptop casings and projector housings) and entertainment
electronic 10 devices Plumbing and hygiene field - Housings and/or

function elements (e.qg., for pumps, gears, valves) for mouth washing,
Humbing apshiy dshsdisl toilets, shower cells, hygiene, centers with or

witbeuhintegratatreiaaiertanty NCHORS: BRI &ROMAGENRR USA8SIARhing, tooth
&[u?ﬁ‘n?g,h%@ﬂga’?g Egiiets, shower cells, hygiene centers with or without integrated electric
functions (MID) in a homogeneous design or as a hybrid part

- Various connectors or connecting modules

- Pump housings, valve housings or water meter housings with or without integrated electric

functions (MID) in a homogeneous design or as a hybrid part.

Howusehold appliance field _

Housings and/or function elements for mechanical, electric or electromechanical closing
systems, locking systems or sensors with or without integrated electric functions (MID) for

- refrigerators, freezers, chest freezers

- baking ovens, kitchen stoves, steam cookers

- dishwashing machines

Automotive field
Housings and/or mounts with or without integrated electric functions (MID) in a

homogeneous design or as a hybrid part for

- operating elements/switches (e.g., for exterior mirror adjustment, seat position adjustment,
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- Various connectors or connecting modules - Pump housings, valve
housings or water meter housings with or without integrated electric
functions (MID) in a homogeneous design or as a hybrid part. 20
Household appliance field Housings and/or function elements for
mechanical, electric or electromechanic iclosing systems, locking
systems or sensors with or without integ;ated electric functions (MID) for -

{.em%er tors.. freezers, ch Sta}{.r ezers - baking ovens, kitchen stoves,
sl.’%ean%c?%% Cgrosn gfér-a ‘é?%hrb@‘afs (ﬁg machines Automotive field Housings
amtyornsesots, with or whthoutipdegyated electric functions (MID) in a

h QISR geegl gﬂ])roéai%r%t]a%sblgl‘t%%r tdggtr Bgeh%)eggeerr\%gi’iﬂ%{traso d and/or radar)
elements/switche (e.g., or exterior mirror adjustment, seat position
asgfjostraenth@endightimgpetivectiofz of, trévetiimdicaton) sridieriomskingoms)sors)

€8s AL mjggg&pﬁg}&% exterior sensors (e.g., for parking assistance,

distance meter with tltraSound and/or radar) - sensors in the engine
cBIPeETtATSr (sligve vilbragols sendersmagtidorandoekiipsensors). 5.- fatesfot comiort

mtw I’%J}Q@t %gr 'rE%QBQ r&(ﬂﬁ%gng r %%E | ﬁ%ﬁﬁ&%ﬂ %&5’{&&9&%@ %%ﬁj readjustment,

exterior area (e.g., for seat comfort functions, exterior rear mirror
it hedite) headlight adjustment and/or readjustment, turn indicator

Ug@é%laﬁtiﬁfgg WG aRd/e rngQMQ | f%)’stm%ﬁﬁﬂ éh&lrl\&@ b('g@, dfr(ﬁ[%(&iﬁ)’gm Bance and/or

media guidance and/or 10 regulation of fuel, air, coolant, lubricant

MEEHEMCR Ttrhctibre edtawie Rarkalbr sensor housings with or without
iearaied eleetis LORLARS.IMAR) 8150 ClOSING SYSIGMS: IGKIBG: SYSIEMSd electric

towing systems, e.g., with automotive swivel doors,
functions (MID}) for

- closing systems, locking systems, towing systems, e.g., with automotive swivel doors,
sliding doors, engine compartment valves and/or hoods, trunk lids, vehicie windows

- connectors for fluid lines, connectors in the area of the automotive electric and electronic

systems.

Mechanical engineering field

- ISO standard parts and/or machine elements (e.g., screws, nuts, bolts, wedges, shafts, gear
wheels) in standard dimensions or in application-specific design or homogeneous
embodiment

- ISO standard parts and/or machine elements, e.g., screws, nuts. bolts, wedges, shafts in
standard dimensions or application-specific design or as a hybrid part, whereby certain
function areas, e.g., force transmission surfaces, sliding surfaces, decorative inspection areas
may be made of another compatible or incompatible material (¢.g., for targeted delamination,
intended breaking point, force/torque limiting).

- Stands, ieet, bases for machining equipment such as standing drill machines, tabletop drill
machines, milling machines or combinations for metal working and/or woodworking

- Insert parts, e.g., threaded bushings

- Self-cutting screws
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sliding doors, engine compartment valves and/or hoods, trunk lids, vehicle
windows 15 - connectors for fluid lines, connectors in the area of the
automotive electric and electronic systems. Mechanical engineering field -
ISO standard parts and/or machine elements (e.g., screws, nuts, bolts,
wedges, shafts, gear 20 wheels) in stagglard dimensions or in
application-specific design or homogene?.)us embodiment - ISO standard
parts and/or machine elements, e.g., screws, nuts, bolts, wedges, shafts
in standard dimensions or application-specific design or as a hybrid part,
hiemsiandattain téohctiogyafiehk, e.g., force transmission surfaces, sliding
rfaces, decorative inspection areas 25.may be.made of anothe .

B S Y R R R iy st et v
interibled nteaking PointcforoeitosqidImiting)omStamds,s féstghases ddiybrid part.

ini [ : h.as standing drill. machines, tabletop drill
R B R s, rmpery
fWwoediweiking - Insert parts, e.g., threaded bushings 30 - Self-cutting
SBURE Cosifm H AV ISEONOIREN i, HROER, P ONSING Hupcrians (MID) in
supporting parts (substrate) and/or fastening elemersﬁs feor solar cells le'[]h ‘
dRYPTUe el eis @t fiAcHons (MID) in a homogeneous design or
as a hybrid part. 5 - Adjusting and/or readjusting elements (e.g., for
bearings, hinges, joints, tow bars, bumpers) for collectors. - Pump

b aaRIsy Ao housings with or without integrated electric

funghions KM 3RemEgRNEAUSHESIENQr AR g-¥brifpalt AAMaHISRID) in a

equipment field - Frames, housings, carrier parts with or without integrated
BARIBERANNELIGTHOVID i 2 THERD J8He §Us 'BeBibtilee 45 udsybidparegsipment for
Rppitering e vieRe @nrd/or equipment for

- Disposable equipment such as scissors, clamps, forceps, knife handles in a homogeneous
design or as a hybrid part
- Constructions for short-term or emergency stabilization of fractures in a homogeneous
destgn or as a hybrid part
- Walkers with or without integrated electric functions (MID) and/or sensors for load

monitoring in a homogeneous design or as a hybrid part.

The following examples and figures are presented to illusirate the invention but without

restricting it.
Examples

The materials listed below were used in the examples:
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30

supporting vital functions. - Disposable equipment such as scissors,
clamps, forceps, knife handles in a homogeneous 15 design or as a
hybrid part - Constructions for short-term or emergency stabilization of
fractures in a homogeneous design or as a hybrid part - Walkers with or
without integrated electric functions (MID) and/or sensors for load
monitoring in a homogeneous design orfs a hybrid part. 20 The following
examples and figures are presented to illustrate the invention but without
restricting it. Examples 25 The materials listed below were used in the

RAampplés: 26 PA preshideciiashidie 80161 (Y ®30) withd\d ot @ppiexe! (1, =1.57),
11,000 g/mol (prei; = 5., - IE Aés, witzerland 5 PA type
A-VK: polyamide GEIJ%5 : W%?_%\{Iw&zgr %? X. 1,000 g/mol (r},,, =1.12),
EMS-CHEMIE AG, Switzerland PA type B: polyamide 6T/66 (60:40) with

1= 1.67,EMS-CHEMIE A igzerland lass fibers type A; _
R Lo o oy S a5 o AP ohe= 112
of cross-sectional &s-CHEBITindSI&natsiziag] NITTO BOSEKI, Japan
(flat glass fibers, according to the invention) 15 Glass fibers type B:
NITTOBO CSH3PA-870, 3 mm long, 20 m wide, 10 um thick, aspect ratio

BidrpsPsectional arbemige amirusil&peElzingitNI TEO-BOSEKAMIaPEAEMIE AG,
(flat glass fibers, cqgqpnzghaped, according to the invention)

(lass fibers type A: NITTOBO CSG3PA-820, 3 mm long, 28 um wide, 7 um thick, aspect
ratio of cross-sectional axes = 4, aminosilane sizing, NITTO BOSEKI,

tapan (flat glass fibers, according to the invention)

Glass fibers type B: NITTOBO CSH3PA-870, 3 mm long, 20 um wide, 10 um thick, aspect
ratio of cross-sectional axes = 2, aminosilane sizing, NITTO BOSEK],

Japan (flat glass fibers, cocoon-shaped, according to the invention)

Glass fibers type C: CS 7928, 4.5 mm long, 10 pm diameter, BAYER AG, Germany (glass

fibers with a circular cross section, state of the art)

Melapur®200/70:  a melamine polyphosphate (Ciba Spez. GmbH), flame retardant, CAS
No.: 218768-84-4

Exolit®GP1230: an organophosphorus salt (Clariant Produkte GmbH), flame retardant.

The molding compounds of the compositions in Tables 1 1o 3 were produced on a twin-screw
extruder from the company Werner & Pfleiderer model ZSK 30. The granules PAGT/61,
PAGT/66 and the additives were dosed into the intake zone. The glass fibers were dosed into

the polymer melt through a side feeder three housing units upstream from the nozzle.
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Glass fibers type C: CS 7928, 4.5 mm long, 10 pm diameter, BAYER AG,

Germany (glass 20 fibers with a circular cross section, state of the art)

Melapur200/70: a melamine polyphosphate (Ciba Spez. GmbH), flame

retardant, CAS No.: 218768-84-4 25 Exolit"GP1230: an

organophosphorus salt (Clariant Produkte GmbH), flame retardant. The

molding compounds of the composition%r"fin Tables 1 to 3 were produced

on a twin-screw extruder from the company Werner & Pfleiderer model

ZSK 30. The granules PA6T/61, PA6T/66 and the additives were dosed

intolthesintakezanerd hesgldsstibessveseddisedidie 39 the Hoignre r.hmughput of
It throu hgla side fe g gr three sm its stream from he no ¢

S nd B e B e AR R SR o o
ﬂﬁﬁﬁva@eﬂ‘gﬂﬂgﬁpﬂh@fmdﬁ& R@I\Mast-a)dfhlﬂmm&'5ﬁzm’fmcﬂ® 2O spamer melt is forced

ranul atlon eegerfcz)ﬂn m%gns of underwat r\&ranglatlon and/

B ?u(,gasfp1 gﬁr Underwater, in w aeeSdL MEr melt s Torce 5“1%%%}%" a rotating

pedforateddieziie divd @wmgathd mazBtreafreobwatdsting cutiing vidgh & 110°C for
5Qtalng t?iade mmediate y aﬁefeéev%é’lié‘ %%Eu?o 2% ﬂ?ft{a Lgranulatng and, ceq.
drying at 10 or 24 hours. the properties of the granu es were P

measured and the test bodles were produced. The test bodies were

manufagtyred on an Atburg injection m%ﬂfggﬂg E%e'ga% the barre]

temperatures set at 300C to 350C and a cifc e{rent 1a scre spee
ERpskaiinonag set 00 Ketsalettedimdoidsmparatie wasrsencat X§0-140Qin was set.

ﬂ?@@@&@&%@&}?{}ﬁﬁ@g&%g%&%@%@ AfEQkding to the following standards
and using the following test objects. 15 Moduius of elasticity: 1ISO 527

with a traction speed of | mm/min ISO tension rod, standard: ISO/CD

%ﬂ@%&é&%e%e&%%%o@e@f&ﬁéﬁ”Acésmﬁ%rﬁwR‘ﬁe Zf%ﬁ:()%@ﬂg standards and using the

following test objects.

Moduius of elasticity:
ISO 527 with a traction speed of | mm/min
IS0 tension rod, standard: ISO/CD 3167, type Al, 170 x 20/10 x 4 mm, temperature
23°C

Tensile strength and tensile elongation:
ISO 527 with a traction speed of 5 mm/min
ISO tension rod, standard: ISO/CD 3167, type Al, 170 x 20/10 x 4 mm, temperature
23°C

Impact strength according to Charpy:
ISO 179/%el)
ISO test rod, standard: ISO/CD 3167, type B1, 80 x 10 x 4 mm, temperature 23°C

* 1 = npot instrumented, 2 = instrumented



Tensile strength and tensile elongation: ISO 527 with a traction speed of 5
mm/min ISO tension rod, standard: ISO/CD 3167, type Al, 170 x 20/10 x 4
nun, temperature 23C 25 Impact strength according to Charpy: 1SO
179/*eU ISO test rod, standard: ISO/CD 3167, type B 1, 80 x 10 x 4 mrn,
temperature 23C * 1 = not instrumented, 2 = instrumented 30 28
Notched impact strength according to C%arpy ISO 179/*e¢A 1SO test rod,
ir}g%rlqnlgc CD 3 %Zé t}(&)e BmlC 0 x 10 x 4 mm, temperature 23C * 1
Chstrumentad s & ettt iited B%lass transition temperature (TQ),
entﬁalp)lm/meltlng (AH) ISO standard 11357-1/-2 Granules 10

iff | c f hah
o 2D T et AR EXPISD 200 T & i FrGeaLae = C

solutidrrnemperatencc20C- i5tiBit¢chelt volume rate) According to I1ISO
1133 at 330 or 340C and with a load of 21.6 kg Flow length: The flow

lengths were determined using an Arburg injection molding machine (type:
GOARBUYRG AROUNDER 82Da210-7 56} tiEp\iSpirals with the

dimeRsIgNSide 3% 1,2

Granuies

Differential scanning calorimetry (DSC) was performed with a heating rate of 20°C/min.

Relative viscosity:

DIN ENISO 307, in 0.5 wt% m-cresol solution, temperature 20°C

MVR: (melt volume rate)
According to 1SO 1133 at 330 or 340°C and with a load of 21.6 kg

Flow length:

The flow lengths were determined using an Arburg injection molding machine (type:
ARBURG-ALLROUNDER 320-210-750). Flow spirals with the dimensions 1.5 mm %
10 mm were prepared at a melt temperature of 330-340°C and a mold temperature of
120-130°C.

Shrinkage:
Shrinkage was determined in processing by injection molding according to ISO 264-4 on
the basis of a plate with the dimensions 60x60x2 mm (shrinkage plate). The shrinkage
plates were produced at barrel temperatures of 320 to 340°C, a dwell pressure of 600 bar
and a mold temperature of 160°C on a Ferromaiik Milacron KE5D-S/2F iniection

molding machine.
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10 mm were prepared at a melt temperature of 330-340C and a mold
temperature of 120-130C. Shrinkage: 25 Shrinkage was determined in
processing by injection molding according to ISO 294-4 on the basis of a

plate with the dimensions 60x60x2 mm (shrinkage plate). The shrinkage

plates were produced at barrel temperatures of 320 to 340C, a dwell

pressure of 600 bar and a mold tempe?gture of 160C on a Ferromatik
yliléa’tcr%gSKr%5D-S/2F injection molding machine. 30 29 Burst pressure: A
‘c%né’rlcaﬁlm]ection-molded body, sealed at one end (inside diameter 27.2

mn?} wlhdhicknessttbrum)lisdikedwittalvater omoemtdthinda Blarstipressiitem; wall
test,stand by means.of a guick-action hydraulic coupling and subjected to
b R R R R R B s o2
raterafipressareyierdaseafiilg bad/sibldwehaxinburs pressuresdashedsis: internal
given.in the tables,.Unless otherwise npted in the table, th t objects .
oAt T4 SaL RS PO HRS SR RS IR TR, mevimam
envireipe adredtitezivt® Hourdbiasroom temperature after being 10

produced by injection molding. Table 1: Examples 1 to 5 and Comparative
Example | (VB1) Example 1 2 13 14 15 VB1 Composition PA type A wt%
(5080085 308040¢ PARy DB, (he Y 0bIR0s Glearss ik 2yle fatwt %50 60 the test

?geg%%%%%@éﬁ fibe Eﬁﬁ%ﬁ@h%ﬁ?ﬁﬁé% 30 9 10.80,Q h@é?ssétf}%’ﬁ?%ﬁ%&éﬁ&%’ agter being

produced by injection molding,

Table 1: Examples 1 to 5 and Comparative Example T (VB1)

| Example 1 2 3 4 5 VB1
Composition '
PA type A wt% 50 40 33 30 40 40
PA type B 0 0 0 0 0 0
Glass fibers type A | wt% 50 60 65 70 0 0
Glass fibers type B | wt% | 0 0 0 0 60 0
Glass fibers type C | wit% 0 0 0 0 0 60
Properties
MVR em’/10m [215 205|165 135 170 160

(340°C/21.6ke) in

(Glass fiber content | wi% 50.3 60.2 65.2 69.8 60.1 60.3

HDT A (1.8 MPay |°C >280 |>280 |>280 [>280 280 >280
HDT C (8§ Mpa) °C 222 1253 260 267 222 ;212
Modulus of MPa 17800 |22100 |25000 |28000 121900 |21800
elasticity

Modulus of eiasticity | MPa 19600 123900 | 27300 129700 |23900 124000

longitudinal”




Properties MVR cm3/IOm 1215 205 165 135 170 160 (340C/21.6kg) in
Glass fiber content wt% 50.3 60.2 65.2 69.8 601 60.3 -'DT A (1.8 MPa) C
>280 >280 >280 >280 >280 j >280 HDT C (8 Mpa) C 222 253 1260 267
222 212 Modulus -of MPa 17800 22100 25000 28000 X 21900 121800
elasticity Modulus of elasticity MPa 19600 23900 27300 29700 23900
24000 longitudinal' 30 Modulus of elastftity MPa 13000 116200 16900

nnnnnnn Ratia.af |j!||o of 0 6006 062

17900-13400-11-700-:—hH-trapsverse Ratioof-meodt £0-0.63-0-62
N8B S5 B8 Bialthdty tdneVelseh Pt Rkl eh didtiin[ toAlhe
tstnevegth MPa 242|268 273 289 1 245 230/ Tensile strength MPa 211 241

201 DA77 2290 DDA amaitiicdihalN 1| Tanaila etranathIMPA . QE. Q0107 1069
)L L% 1 £ Z 5 TUTTYTIOOmIaAAT ) LGN Irc Ty by 7 T LI O

Ragds ??t%orgsﬁ?/%srsog Ratio of traverds?d 4801 049 43684 0,347

diarigitydinalstensile strength

jongitudinal  tensile

1)
N

strength

Tensile strength MPa 242 268 273 289 245 230

Tensile strength ; MPa 211 241 251 247 230 224

longitudinal®”

Tensiie sirength | MPa 95 99 167 106 80 66

transverse'’

Ratio of transverse/ 0.45 (.41 0.43 0.43 0.34 029
longitudinal tensile

strength

Tensile elongation | % 1.6 1.4 1.3 1.0 1.3 1.2

Impact strength | kl/m* |75 71 74 73 65 63
Charpy, 23°C

Notched impact | kl/m® |20 22 24 25 |16 12
strength Charpy,

23°C

Shrinkage transverse | % 0.19  |G6.16 0.15 020|028 1039
Shrinkage % 0.5 0.45 G.42 042 060 081
longitudinal

Flow length mm 160 150 145 135 145 140
(340°C/130°C)

Burst pressure bar n.b. 300 n.b. n.b. n.b. 250

" Tensile test performed on Biax test object
n.b. = not determined
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Tensile elongation % 1.6 11.4 1.3 1.0 1.3 1.2 Impact strength kT/m2 75
7174 ~ 73 65 63 Charily, 23C Notched impact kJ/mz 20 22 24 25 16 12
strength Charpy, 23C Shrinkage transverse 1% 0.19 0.16 0.15 0.20 0.28
0.39 Shrinkage % 0.5 0.45 0.42 10.42 0.60 0.81 longitudinal Flow length
mm 1160 150 145 1135 145 1140 [(BA?E())C/BOC) Burst pressure bar n.b. f
300 n.b. n- b. n.b. 250 Tensile test per med on Biax test object n.b. =
not determined

1. In_.comparison with.the molding compound using round .
R ) IRV SR 2 g SOmBBIA A ED) BAeA D ) T hvenive
1IRAGINE dohaea 8 9Bs) NigherdnahsvErselstifingdy aintha H@esvhigheifiness and a 50%

transverse strength. In comparison with the molding compound. with round
B R R L D e

(WRET/6Behas enB4906 higtiee Sdvansversd Biiffriessland #56Vstigher a 34% higher

transverse.strenath, The, inventive. molding . compounds_based. on., ..

R e A A B SR R YT A, compounds
it ews Pand/6F thanswer SStFérg th bf thecadoltling ‘comB6tinds prouueed stiffness
Xi@cﬁ/‘%?%%‘é%&@%%%%’;a§§ tﬂ?%%lﬁﬁq‘go E%Eﬂego@nﬁ%%?&ﬁﬂ@éﬁ%tﬁ‘%o%@nlﬁ?ped glass

high deflection temperature (HDT C) of the molding compounds
Féinforeedr duithte Oxpboadhed fladg lds S fib digh doitgtan: dspeetratioBDIOC) of the

é&c@ﬁé%&ﬁ aS3RRigngs iham hat of ﬁlfkeﬁ:g{? Yﬁgtf%?é HA@!QQ& aspect ratio of

compound (VB1). Thus molding compounds reinforced with round glass

filflers genlstZachid(etHegherfdhamatice obig sPanenvvRmtivelMendisgpound (VBI).
@H@HQ&HHQ‘% compounds reinforced with round glass fibers do not achieve the performance

leve!l of the inventive molding compounds.

Table 2: Examples 6 through 10 and Comparative Example 2 (VB2)

Example 6 7 8 9 10 VB2
Composifion |

PA type A W% 0 0 0 0 0 0

PA type B 50 40 35 30 40 40
Glass fibers type A 1 wt% 30 60 65 70 0 0
Glass fibers type B 1 wi% 0 0 0 0 60 {
Glass fibers type C 1 wt% 0 10 0 0 0 60
Properties | |

MVR cm’/10mi | 105 90 70 45 80 75
(330°C/21.6kg) n

Glass fiber content | wt% 56.0 1597 1651 695 603 601
Modulus of | Mpa 18400 123300 25600 28000 22800 |22600
clasticity

Modulus of | Mpa 17700 122400 | 23800 (27200 {21900 |21600
elasticity

Jongitudinal"




Table 2: Exam les 6 through 10 and Comparative Example 2 (V132)
Example 6 7 18 19 110 VB2 Composition PAtypeAwt% 0001000 PA
type B 50 40 35 130 140 140 Glass fibers type A wt% 50 60 1 6517000
Glass fibers type B wt% 0 0 10 0 60 0 Glass fYbers type C wt% ~ 0 10 10
10 10 160 Properties MVR cm3/IOmi 105 90 70 45 80 75 (330C/21.61cQ)
n Glass fiber content wt% 50.0 59.7 1651 69.5 60.3 60.1 Modulus ofMpa

1.Q.4

RAINA -1 L AOA-2900

000 35000 27000 000 A1E0e HERiC it Yoo
eMeduiys of, Mpa ;10600 13700 14900 15100 11500 10200 elasticity
ut,[%g%/rgése's Ratio of mod_ulus_, 0.60 0.6_1 0,63 1056 0.53 10.47 of
elasticity transverse/ longitudinal Tensile strength Mpa 249 260 1262 255
R6b 261 Tenkilesstrength Mga6200 | 216G 207R4D 1109 1 1833 [0.47
of elasticity

transverse/

fongitudinal

Tensile strength Mpa 249 260 262 255 255 251
Tensile  strength; Mpa 200 215 207 210 195 181
longitudinal®

Tensile strength | Mpa 97 100 96 89 &0 66
transverse'’

Ratioc of tensiie 0.49 047 046 1042 641 0.33
strength

transverse/

longitudinal

Tensile elongation | % 1.9 1.6 1.4 1.2 1.5 1.8
Impact  strength | kl/m’ 75 76 79 70 70 66
Charpy, 23°C | |

Notched  impact | ki/m’ 20 23 24 25 15 11
strength  Charpy,

23°C

Shrinkage % 0.20  ]0.20 0.21 0.38 1040 050

transverse

Shrinkage % 0.63  10.59 0.55  10.51 0.65 10.89

longitudinal

Flow length mm 158 134 123 105 120 110
330°C/120°C)

Burst pressure ]bar n.b. 430 n.b. n.b. n.b. 380 |
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longitudinal’) | Tensile strength Mpa 97 100 96 89 80 66 transverse Ratio
of tensile 0.49 10.47 0.46 0.42 10.41 0.33 strength transverse/
longitudinal Tensile elongation %1 1.9 1.6 11.4 1.2 1.5 1.8 Impact
strength kJ/m2 75 76 79 70 70 66 t Charpy, 23C Notched impact kJ/m2
20 23 24 25 15 11 strength Chaipy, ng Shrinkage % 0.20 0.20 0.21
0.38 0.40 0.50 transverse Shrinkage % 6.63 0,59 0.55 10.51 0.65 0.89
]Longitudinal Flow length mm 158 1 134 1.23 105 120 110 (330C/120C)
BHFRti &t arsipasd B2 PAgoisiradiesn.b. 380 33 Tensile test performed
b Biaxt tégttodiss n.b. = not determined Special test bodies (BIAX,
published in Noss'Ovra Personal Journal, December 2006, no. 12, 5 vol.
SecEMSICOREM 1B IXG), wereshsb fspth€ tenSitstest] thiess, tBstdmiied 006, no. 12,

\?cuoﬁ\é ”ﬁék%g&f@ﬁ%oﬁ% S‘Rjgf%e%%%n(}0§tr8{}g@&£‘llg0{£§{|;aQR&g\l i{gst bodies allow

direction.
measurement of the stiffness and strength in correlation with direction.

It is found from the comparison with 60 wt% reinforced molding compounds that by
combining (oriented) flat glass fibers with the inventive low-viscosity polyamide molding
compound, the transverse stiffness can be improved by more than 30% and the transverse

strength by 50%.

After incineration of the test objects, the length distribution of the glass fibers and the
average fiber length were determined. The inventive molding bodies contained glass fibers

which definitely had a greater fiber length.

In the production of the test bodies by injection molding, another advantage of the inventive
molding compounds was noticed, namely the definitely reduced filling pressure in
comparison with conventional moiding compounds reinforced with round glass fibers. The
combination of low-viscosity polvamides and flat glass fibers allows the production of

injection molding parts with an approximately 20-30% lower filling pressure.
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"It is found from the comparison with 60 wt% reinforced molding

compounds that by combining (oriented) flat glass fibers with the
inventive low-viscosity polyamide molding 10 compound, the transverse
stiffness can be improved by more than 30% and the transverse strength
by 50%. After incineration of the test objects, the length distribution of the
glass fibers and the average fiber leng were determined. The inventive

d bod| S contained Sfl ers definitely had a greater
%%r?é }‘t"ﬁn?n tﬁg pﬁ)g ”ﬁ%n ol thé %Iél&%%/v ies By injection molding,

Eaaaui;bier advantage of the inventivé molding,compoundswias noticed,

rocQira-1n-—-comna |cr\n with

thn Aaofin adiiecad-fillinan
IClIIIC LIIC UCIIIIILCI_y Icuuucu thih proeossul T UUIIIIJ(J. T vvierT

nT\J/entllonaI molding compounds reinforced with round glass fibers. The

mtszplmbnviﬁtlon of low- wscosﬂy polyamides amnd flat glass.fibers allows the

rtc azith..a gnnrnvum fo!\l 20-30% |ower

UII UI I[IJU\;LIUII IIIUIuIIIH IJ O VIt u.l TATTTTCTS, T
f‘AI‘I%ﬁ'B pressure. 34 Table 3: Examr%/ 11 and paratléé ]Example 3

HME@)CE’XBIBIWG 11 VB3 CompositigreRPA typa ANY, wi%i4.9 4.0 PA type

I TAYa ) 1’)’2(: \AIEO/U 1.1.2 ﬂ ’I’) f\ I\lln :\pur' 200/7) Wt%

LA 3071 (alominum tisktarate) W6 0.5 08

Stabilkzation/gigmentwitedA:1.9 |Glass fibersype Awis 150 0 Glass

are-tvno-aat0s N BN Proanartiac MV/R ('.2'.2{\(‘/21 6 !/ﬂ\ r\mS/! Om!n 75 55

£iln
SEREABIPRRES N wive 50.0 50,1 W LY

Glass fibers type A wt% 50 0
(Glass fibers type C wit%o 0 50
Properties

MVR (330°C/21.6 kg) cm’/10min | 73 55
Glass fiber content wtls 50.0 50.1
Modulus of elasticity MPa 17900 | 17'000
Tensile strength MPa 143 138
Tensile elongation % 1.2 1.1
Flow length (330°C/120°C) nm 460 315
Fire classification UL-94 Vo Vi
(thickness of the test bodies: 0.8 mm )

" Tension test performed on Biax test bodies

As shown in the comparison of Example 11 and Comparative Example VB3, the flame-
retardant molding compound reinforced with (oriented) flat glass fibers can be processed
much better than the molding compound reinforced with round glass fibers but otherwise

having the same composition. In the case of the inventive Example 11, the resulting flow

length is approximately 46% higher.
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Modulus of elasticity MPa 17'900 17000 Tensile strength MPa 143 138
Tensile elongation % 1.2 1.1 Flow length (330C/1.20C) mm 460 315 Fire
classification Ui.-94 VO VO (thickness of the test bodies: 0.8 mm)
YTension test performed on Biax test bodies 5 As shown in the
comparison of Example 11 and Comparative Example VB3, the flame-
retardant molding compound reinforcecPwith (oriented) flat glass fibers can
be processed much better than the molding compound reinforced with
round glass fibers but otherwise having the same composition. In the
case of the inventive Example 11, the(iagniting flow length is
approximately 46% higher. 10 35 Claims 1. In a reinforced polyam.ide
molding compound having a high notched impact 5 strength, comprising a
partially grormaticqinfyartdebnthdd einidicingamedinm hatigdraprevemntd impact

wherein - the polyamide comprises - a polyamide matrix, containing. the .
following corsﬁ%gé@ﬁt%g[?%lﬁagtg WWM%’?{ Iéjtafé%gig%ﬁ@’ﬁi?gﬁ}f#%fﬁ orcing mediom,
polyamide with enpSCmaitingepamt 10 (ISO 11357) of at least 270C,
prefergil%}?éepJ INg: & solutign viscosity, measured in m-cresol (0.5 wt%,

20C) of r @(\é{}é%% %ﬁgﬁofgf%%smposed of (Ai) dicarboxylic acids, containing

50-100 mmaisskeophtiialicoatithimteddvthegotahponenst of dicarboxylic

acids presenf, b3 P9, BeLa QL AN ARRALS AIcarR eV iG AP 8 g point
to 20 carbon atoms,
(ISO 11357) of at least 270°C, preferably having a solution viscosity, measured

in m-cresol (0.5 wt%, 20°C) of 1 less than 2.3, composed of

(A,) dicarboxylic acids, containing

50-100 mol% terephthalic acid, based on the total amount of dicarboxylic acids
present,

0-50 mol% of another aromatic dicarboxylic acid with § to 20 carbon atoms,
based on the total amount of acids,

0-50 mol% of an aliphatic dicarboxviic acid with 6 to 36 carbon atoms,

0-50 mol% of a cycloaliphatic dicarboxylic acid with 8 to 20 carbon atoms,

{A;) diamines, containing

50-100 mol% of at least one diamine selected from the group consisting of 1,6-
hexanediamine,  2-methyl-1,5-pentanediamine,  1,7-heptanediamine, 1.8-
octanediamine, 1,11-undecanediamine, 1,12-dodecanediamine, MACM, PACM,
1,3-bis-(aminomethyl}-cyclohexane and MXDA, based on the total amount of
diamines present,

0-50 mol% other aliphatic diamines with 6 to 18 carbon atoms,

0-50 mol% cycloaliphatic diamines with 6 to 20 carbon atoms,

0-50 mol% araliphatic diamines MXDA, PXDA,

and optionally(A;) aminocarboxylic acids and/or lactams, containing

0-100 mol% lactams with 6 to 12 carbon atoms,

0-100 mol% aminocarboxylic acids with 6 to 12 carbon atoms,
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based on the total amount of acids, 0-50 mol% of an aliphatic dicarboxylic
acid with 6 to 36 carbon atoms, 0-50 mol% of a cycloaliphatic dicarboxylic
acid with 8 to 20 carbon atoms, (A2) diamines, containing 20 50-100
mol1% of at least one di.amine selected from the group consisting of 1,6-
hexanediamine, 2-methyl-1,5-pentanediamine, 1,7-heptanediamine, 1,8-
oetanediamine, 1,11-undecanedia|nine,3f,12-dodecanediamine, MACM,

PACM, 1,3-pis-(aminomethyl)-cyclohexane and MXDA, based on the total
amount of S’f%géep@m%f’oﬁéd isfoh th 8Faliph ABRaR AL Withpquimotar

6 to 18 carbenwatermsi Bebthreltayalodlphaticdiamiagsvithowe/201 the total of
carbon atoms %SOUE;I% ar%Iiphatic diamines MXDA, PXDA, and

optionally(,& )}é il ﬂw%x acids and/or lactams, containing 0-100
molY%iactambavitinoranbeaiiboncatesises30 0-100 mol% aminocarboxylic

acids w5h4gtt08])2w%@‘{% griltoms 36, wherein the components (A,) and

(A2) are used approxima]fe )? S.h“éla'u% l%lang%%ts and the concentration

of (A3) doe® rot2éxocvdSndpti aidine40tal &6 (A, thaoughs (ASXsarith an elongated

wherein the reinforcing medium comprises 5 (B) 40 to 80 wtfo of at least

one filler, contai%ﬁ%ﬁ?’( %r%ﬁ[%gg?)s%ﬁg%r %Snpﬁ\é%nglﬁ? ok (o) 80WiY%" ?%foélfjésagea and a
fibers with an eldngatsdn shapeyfwhem:thecglassdiienslhaie @ noneciramlddry cross-
cross-sectional d a_dimension ratio.of the main cross-sectional.

axis to the secog%%%%%ggﬁ%@&?%ﬁ%ﬁ%% 21% }}8 g] Cgp?Polr?gﬁyl/ﬁé {81%?%} to 5.4,
optionally ffBm 35 §0:5%0 pa0i¢BR2)®88atificpditiculate or stratified fillers,

(B3) 0-30 wigh carhpQ el AnckaLRanalt fheta Rdler SR IREI%Rs: - o o
aramid fibers),

(By) 0-30 wt% glass fibers with a round cross section, and
(C) 0 to 20 wt% additives and auxiliary substances,
- wherein the amount of components (A) through (C) in wi% vields 100% together.

2. The polyamide molding compound according to claim 1, characterized in that no glass
fibers with an elongated or oval shape or curved shape with at least one constricted
section are present.

3. The polyamide molding compound according to claim 1, characterized in that glass

fibers with a rectangular or almost rectangular cross section are used as the flat glass

fibers.

4. The molding compound according to claim I, having a high deflection temperature
HDTA (1.8 MPa) of at least 260°C.
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aramid fibers), (B4) 0-30 wt% glass fibers with a round cross section, and

15 (C) 0 to 20 wt% additives and auxiliary substances, - wherein the

amount of components (A) through (C) in wt% yields 100% together. 2.

The polyamide molding compound according to claim 1, characterized in

that no glass 20 fibers with an elongated or oval shape or curved shape

with at least one constricted section aré present. 3. The polyamide

molding compound according to claim 1, characterized in that glass fibers

with a rectangular or almost rectangular cross section are used as the flat

glass ‘U8 fibbimnidle Tind dingl dimgpoondpeamaiagdord g fo Wl&imifl inaimgha flat glass

high deflegton &%@&%ﬂ%&hgrg%s%mg b2 gzs%;'e 300 % WM

polyami Ing compoun cor Wherein |nt at the
glass fibers are in the form of short glass (chopped glass) with a length of

¢.to 5@fﬁ@ }?émﬁ@%&ﬁ%%@a%g&%ﬁl%o%{ﬂ o4 Qﬁl%lc‘%ocﬁllnl%i%) ?eafm lass fibers

wherein the flat glass fibers In the form o Iong glass (rovings
polyaraidéniisififg edlesogiass sscording to claim 1, wherein the flat glass
fibers are present in the molding compounds in concentrations between
48 and 75 wt% 10 based on the total weight of the molding compound. 8.

The pdiyarfbamétdimidtennosumtrataereifigeochmm . wiherain firelaglass fibers
glass fipers-have,adiametanof e Halacressssesionaha s Rb& 1 #0475 wivs

and have a diameter of the secondary cross-sectional axis of 3 to 20 m,
whereB§stHe Al ltBeighsal 1o saekibraf ees Wérpendicular to each
other is in the range of 3 to 6, optionally between 3.5 and 5.0. 9. The

golyamlde moldin mpound according to claim 1, wherein the flat H%\%Iass
bers E?‘é%ébéﬁé%f eGP RO ASTORMG D ERgias S fifares A lgpada glass fibers

fibers, avglaemafiR@sS of the main cross-sectional axis of 6 to 40 um and have a diameter of
the secondary cross-sectional axis of 3 to 20 um, whereby the ratio of the cross-

sectional axes perpendicular to each other is in the range of 3 to 6, optionally between

3.5 and 5.0.

9. The polyamide molding compound according to claim 1, wherein the flat glass fibers
are selected from the group consisting of E-glass fibers, A-glass fibers, C-glass fibers,
D-glass fibers, M-glass fibers, S-glass fibers or R-glass fibers or mixtures thereof,
optionally only E- and S-glass fibers, and whereby the fibers are optionally provided

with an amino or epoxysilane coating.

10.  The polyamide molding compound according to claim 1, wherein the high-mekliing
partially aromatic polyamide (A) has a solution viscosity, measured in m-cresol
(0.5 wt%, 20°C), of nyy less than 2.3, optionally 1, less than 1.9, preferably 1, less
than 1.8.
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20 D-glass fibers, M-glass fibers, S-glass fibers or R-glass fibers or

mixtures thereof, optionally only E- and S-glass fibers, and whereby the

fibers are optionally provided with an amino or epoxysilane coating. 10.

The polyamide molding compound according to claim 1, wherein the
high-melting 25 partially aromatic poly%%\ide (A) has a solution viscosity,
measured in m-cresol (0.5 wt%, 20C), of r{,el less than 2.3, optionally r},ej

less than 1.9, preferably rl,ei less than 1.8. 38 11. The polyamide

molding compound according to claim 1, wherein the glass fibers are
preseibinpoiduidewitil Gagoanmiioens, incardiigrig cétio df a/meéghtlragh@f fibers are
glass fibers/car. fi /30 7/3, 5 12. The polyamide m

CompBnd At ool BB LI BRI of s
partialfipensoraditio folyanide’ds sefdéted from the group consisting of PA

6T/61, PA 6T/66, PA 6T/610, PA 6T/612, PA 6T/12, PA 6T/11, PA 6T/6,

PA 6T/IOT, PA 6T/10l1, PA 6T/106, PA 6T/1010, PA 6T/66/106, PA

B /MADMIOLRAIGO BTGRP ST¢MACH TSR 6T /MG tRAat least one
MAC'\‘H @Imglﬁn%gmgl ’O‘lgﬁ%@%’ ﬁéﬁMé@S ? ﬁéc@g—c{ %M‘%\%}Eﬁ%ﬂcmmstm of PA
6 T/PACM18, PA'6T/PACMI, PACMT/61, PA MPT/MPI, PA

6T/MPILSA BFATORA STLST).RAGF/61766, P 63/BA/BTEA BTYET/62PA 6T/10T,
PA 6TH6/GHAE THA6/d7:156) GTASIMALT, PP 6E6&IRHEMSE, agdniacaio, pa

mixtures, blends or alltg/s thereof. 15 13. The polyamide moiding

compAUIAEdIdinyy EM&%M&@%&W@M&@ PA 6T/PACMS,
aromafig palyadeide is a pagtiallycrysiatine polyamidessyihesipadfienpatoniter,

least 50 mol% terephthallc acid and hexamethylene -diamine. 20 14. The

polyarhitidHbi&hG ESmpBlndedotdingiB eiBitnOT/ TharActdrizet ey 6/66. PA

the paytigliyarpmatirpplyamicle issa/paiially crysiadine polyamidesdTfelnn, pa
which contains ‘
6T/66/PACMS6, and mixtures, blends or alloys thereof.

13.  The polyamide molding compound according to claim 1. characterized in that the
partially aromatic polyamide is a partially crystalline polyamide svnthesized from at

ieast 50 mol% terephthalic acid and hexamethylene-diamine.

14, The polyamide molding compound according to claim 1, characterized in that the
partially aromatic polyamide is a partially crysﬁalline polyamide 6T/61, which contains
50 to 80 mol% hexamethyleneterephthalamide units and 20 to 50 mol%

hexamethyleneisophthalamide units.

15, The polyamide moiding compound according to claim 1, characterized in that the
partially aromatic polyamide is a partially crystalline polyamide 6T/66 which contains
50 to 80 mol% hexamethyleneterephthalamide units and 20 mol% to 50 mol%

hexamethyleneadipamide (66) uniis.
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50 to 80 mol% hexamethyleneterephthalamide units and 20 to 50 mol%
hexamethyleneisophthalamide units. 25 15. The polyamide molding

compound according to claim. 1, characterized in that the partially

aromatic polyamide is a partially crystalline polyamide 6T/66 which

contains 50 to 80 mol% hexamethylenae;r%?rephthalamide units and 20

mol% to 50 mol% hexamethyleneadipamide (66) units. 39 16. The

polyamide molding compound according to claim 1, characterized in that

the partially aromatic polyamide is a partially crystalline ternary polyamide
BF/61/66: whtaiﬁihtfgrﬁﬁitﬂmg%mmﬂmrmm%dﬂék@nethgdﬁmétemmﬂnaiamjdﬁ that the
units, 1%} % xameth iSO lamide units nd 5

o 4 e D B o SR BB LS Bt svies
polyaﬁﬂu“@mnﬂ;dlﬁgrcolﬁ‘opmj @ acdbrdingatoatigiendicoiphthgteniziedunithat mol% to

the pastigliy aromatic pelyam %%g%aﬁtﬁ“y crystalline PAsGT’E%/X vhich o1

contains at 10 least 50 mol% hexamet neterephtha amide and 0 6 40
mol%seramieriierbisophtiafarmide. and 10 rnol% to 50 mol% aliphatic
units of the formula NH-(CH2)n_I-CO, where nis 6, 11 or 12. 18. The
polyamide molding compound according to claim 1, characterized in that

e 13Tsarpatgursrléipolyemndené acpandially tergbtaliine Polyatnited in that the
6T/ 61&5@&@9'@5@%% &Té@&ﬁ@rﬁa&"#ﬁﬂ Qﬁ}e@z%éﬁlﬁéoﬁ/ﬁ 6T/61/X, which contains at

hexainethyléne-terephthalamide units. 19. Thé polyamide molding

comp&ifitl acebraMepto chsametenarstaesmpdepipniiat thendartidlly t© 40 mol%
arom%ﬁﬁ%ﬁ@%s@ﬁﬂ@%&& 29 melie alinhaticn Eﬁ;ﬁ% f.can:b %f 49 formula

synthesized b{qcondensatlon of dimerized fatty acids with up to 44 carbon
atoms dHdCHekarféthylasiedidirfind. 20.2The polyamide molding

compound according to claim 1, characterized in that the molding
compound has notched impact strength of at least 23 kJ/m2 (measured

PRSPy dpese PP OIS W 7L bAWRE eigedsin that the
fiber GOMRINY aromatic polyamide is a partially crystalline polyamide 6T/61 or a polyamide

6T/66 containing at least 52 mol% hexamethylene-terephthalamide units.

19.  The polyamide moiding compound according to claim 1, characterized in that the
partially -aromatic. polyamide comtains up to 26 mol% aliphatic units that can be
synthesized by condensation of dimerized fatty acids with up to 44 carbon atoms and

hexamethylenediamine.

20.  The polyamide molding compound according to claim 1, characterized in that the
molding compound has notched impact strength of at least 23 kJ/m® (measured
according to Charpy at 23°C according to ISO 179/2-1 eA) with a glass fiber content
of 260 wt%, or a noiched impact strength of more than 20 ki/m” (measured according

to Charpy at 23°C according to ISO 179/2-1 eA) at a glass fiber content of 50 to
60 wt%.
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of >60 wt%, or a notched impact strength of more than 20 kJ/m2

(measured according to Charpy at 23C according to ISO 179/2-1 eA) at a

glass fiber content of 50 to 60 wt%. 40 21. The polyamide molding

compound according to claim 1, characterized by a high flow length >120

mm, with degrees of reinforcement with. component (B) in the range of 40

wit% to 65 wt%. 5 22. The polyamide m‘%ﬁding compound according to

claim 1, further comprising as additional conventional additives and

auxiliary substances (C) in the molding compound, at least one selected

Fiom theegralypntidn sisfidigofinprgadiecstabilizersslargdnihstatdiizershy a high flow
lubricant metallic pigments..metal flakes, metal-coated % .

par S e oS S St MR e v of
impactstrgigtht inallifiers, additional polymers, which can be

polyphenylene oxide or polyphenylene sulfide, antistatics, conductivity

additives, which can be carbon black and/or carbon nanotubes, mold
Féleasthaidwlprical bridditenersnmandabploylosilicateisyithBtither comprising as
Phylog}iates L iER.L" e A MANIANed-addRNERCES £ Hhene moiding
polyamide molding compound according to Claim”22, comprising, as a

flame crEtaPgaAL, 35 Resh to2eeivendofranp Hbs phivate womibau nd iwptenallygbilizers,

Wt% 1o, L7 Wie; fed PRASRAIRAIE campRUnf. 30d- QA W19 HOMEL OF 1. oated

a poly-phosphate salt of a_1,3,5-triazine compound. 20 24. A metho}d for
manufatifitig iegseiatiidanistding cohnbermdiseddrdingg tor &aim impan strength

ConVeHHﬂﬁ?ér&Ozm@ﬁ%HQli%i?&@i@,”%ﬁE@E%%%S%@ﬁé’ﬁ?ﬁ@tﬂgﬁée%fpﬁﬁﬁuhenylene

to 350C, whereby the polymer component is first melted and then the

choppitfifia: gniisktivsers sliarbithadsiizesilshichreandigeerbon black and/or carbon

nanotubes, mold release aids, optical brighteners, natural phyliosilicates, synthetic

phyliesilicates or mixtures of the aforementioned additives.

23, The polyamide molding compound according to Claim 22, comprising, as 2 flame
retardant, 5 wt% to 20 wt% of a phosphinate compound, optionally8 wit% to 17.8 wt%
of a phesphinate compound, and 0.2 wt% to 10 wt% of a poly-phosphate salt of a

1,3.5-~triazine compound.

24, A method for manufacturing the polyamide molding compound according to claim 1,
on conventional compounding equipment at set barrel temperatures of 280°C to

350°C, whereby the polymer component is first melted and then the chopped flat glass
fibers and/or the other fillers are added.

25.1In a method of molding, optionally irgection molding, comprising molding a molding
compound ic produce a molded article or part of a molded article, the improvement
wherein said molding compound is in accordance with claim 1 and has a notched -
impact strength of more than 20 kJ/m’° (measured according to Charpy at 23°C,
according to ISO 179/2-1 eA).
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25 25. In a method of molding, optionally injection molding, comprising

molding a molding compound to produce a molded article or part of a

molded article, the improvement wherein said molding compound is in
accordance with claim 1 and has a notched impact strength of more than

20 kJ/m2 (measured according to Charpy -at 23C, 30 according to 1ISO

179/2-1 eA). 41 26. The method of claim 25, wherein said molding is

carried out by injection molding, extrusion, pultrusion or blow molding. 5

27. A molded body, optionally an injection-molded part, formed from the
maldifgre comtipaling] Gficlalm Fh28:iT ke dnotdéthdp ddyaadedrdingstargtation melding,

s;rltn {% r&g{@l’guﬁr%g%%l%g E%%ppn%rl]&n%gsmg or cellular telephone housing

27. A molded body, optionally an injection-molded part, formed from the molding

compound of claim 1.

28. The molded body according to claim 27 in the form of a cellular telephone casing or

cellular telephone housing part.



