1 H GH TEMPERATURE POLYAM DE MOLDI NG COVPOUNDS REI NFORCED W TH FLAT GLASS
FI BERS 5Description TECHNI CAL FI ELD The present invention relates to

rei nforced pol yam de nol di ng conpounds contai ni ng high- 10 nelting
partially aromatic polyam des and flat glass fibers, in particular with a

rectangul ar cross section, i.e., glass.fibers with a noncircular
cross-sectional area and a dinmension ratio of the nmain cross-sectional axis
to the secondary cross-sectional axis articular 3 to 6, nost
bopeerai |y RGeS KBRS PatouNg, Mor Brie b OrR DS RESRORFER T ol at os

to a nethod for manufact uri ngVWieHAmIdel a8l Bid¥&Sconpounds and nol ded
articles manufactured 15therefrom i.e., in particular injection-nolded
parts. The inventive nolded parts have a high transverse stiffness and
transverse strength. BACKGROUND OF BkbibdENTI ON 20H gh-nel ti ng pol yam des
are understood according to the present invention to be polyam des having a
mel ting poi DIEL%I%I% t 270C (DSC, 1SO 11357). The inventive pol yam des
have an HDT g? of at |east 260C when reinforced with at |east 50
wt % gl ass fibers. Reinforced polyam des play an increasing raole in the

f| el d of tedhapesr: BHREYT G SeREres P%er@u%mﬁlé%ﬁ%pwsaaﬁﬁﬂ%l%lﬁg% o havi ng

a high std f fRass phi@W AhSNichBNENB000dad IRAGHerS tif ﬁﬂg&uﬁrw 2hb@hpdef | ection
tenperature. Areas of agllcatlon i ncl ude, for_ exanp interior a%nd

exterior parfési {¥cioRe-a Gt HEs Vbl %é%’é@%ﬁasﬁ“sn“t{“ﬁ% agp %Téi S PE RIS Yanspor t

means, housiROmABtekisahisnd efis RpR sh@%@;&; @Mecﬁﬁﬁdﬂ PIRITL 18 @hn particular 3 to
t el ecommuni cati ons, :entertainnent el ectronics, househol d ap Fl i anc

S,
mechani cal engPHERFTiHY REdfEP BT 2 500 pHRS ST Y FEOR 8i5¢ TR 19 2P 9 %nd
fasteni ng 30oPasutd@fink NSdalhat edse dompaardg Sanfl Ofioitidae axaut:@ mbifergiect or,
for exanple, netal-Ili ke properties h are achi eved hro hi ghly
filled ré& nfBFERd il 8P %r‘rﬁﬁ‘iﬁlﬁﬂ? ?fg ﬁ‘e (=R 51 a‘fﬁr'#g case of
parts w th tdinfededdiBess andibgivedst awndiengt h of the m)l di ng corrpounds in
particular is necessary, but this cannot be achieved at all or can only be
achi eved poorly when using conventional |ong and short glass fibers. The
particul ar agyventageNpiorEmboreadopol yam des is al so the extraordinarily
good bond 5 between the polynmer matrix and the reinforcing materials. This
is also true even at high degrees of reinforcenment |eading to products with
a high tensi th—ﬁeﬂiﬁﬂpﬂl}ﬂﬁr&}dé{h@ uhdpaot agbtrimp gt e plelvet ibveatisve bswlshidengt h and
stiffness as_wel t he_def or (o) ]j'aé'td idity of 1 ucts of
the state ofhafﬁlga %"5 PAo o ﬁ%%?ng\&/@r@( ?fﬁ?i%ﬁ? mverirlevetgsobagﬁle%{ar%l cul ar
when at the aﬁmnl(rréwa}nfgheztsh?éﬂ?ﬁawhcstaﬁpﬂcmWiﬂmﬁ@mpgh’t"f@le&d%mm on
tenperature are required. 10 In the present patent application, polyam des
as used bel ow are understood to refer to polyners whose basic buil di ng
bl ocks are hBtidotcagstamidebylzam idceeabii"mc&g@Qif:(fNel-(:@@yhrénUcommu@wn@'&ﬁﬁ@e
synt hesi zgd n r igl 10 RANELS, anf ,

di car boxysl CQ%%JIQ&J%S%P&%%QM alqgé%lasu% %gﬁ%%?a edgl]gm tri es, |a§n%u%hes,

anm nocar boxy#idflectan nmem@@ww dlppl@@ta)némlﬁﬁhef%vmylwbétemw 6W1OCW§@)I yam des
or m xtures it 98 ARk RGULAE OBl IR0 ARG PREyam des
shoul d be rm%lgﬁ% %m%t g%aé%&pr ef er aeaf‘é)% nor e tha% 8m000 ?. ‘Tlgss t han 30, 000,
in part| cuI apppligss tiarmuROeE00T gélprommugientipess (sOWELIPIEETE GlesTInGE.i susebeidcosi ti es
of n” b mcrdnicd; B %mc- ert feh @bmf i 85 8eaiffud R ReRGEI al |y
preferably r?@d % ["ess méﬁ ﬁg@l '8 Hn%%éureg %)rﬁ n:cres%all};gao. “ wt % Z'OC) EP O
196 194 BP dezerivrbesaligios. rlamrfsCf@ P REORRIVE it T q‘—wpie:fm?tﬁ%wfﬂwes ‘
filaments of ,glpgs a&@é@bé‘%l@ﬁa@%&h&&}'@lkﬁéd Ch@8 S d TR ODRSME bhwas, Lhe
production thereof The cross section of the glass fibers nay be oval

el liptical, @&rortpilese C\?\ﬁ&t"ﬁp%ﬁ%%irﬂii%’f"iﬂ&n% iyph P iagh rege E*S@@éﬁ“’?ﬁobféirss) or

pol ygonal . 25




EP 0 246 620 Bl descri bes an object conprised of a glass fiber-reinforced
t hernopl astic material such that the glass fibers have a rectangul ar,
elliptical or cocoon-shaped cross section. The cocoon-shaped cross section
is understood in EP O 246 620 El to refer to glass fibers having an

el ongated or oval shape or a curved shape, each with a constricted section.
30These gl ass fibers have an aspect rafio of 2. 3 EP 0 376 616 B |
describes a 1 p astic
T or i ol and BL et P D O B Ot BT e oss
secti on, suéﬁwmﬁﬁ@cmh@méﬁ@§§%§@h®@©ﬁaﬁﬁéﬂéa and the ratio of the
cross-sectional axes of the reinforcing fibers 5 perpendicular to one
another are characterized in greater detail. The cross section of the

rei nf or ci ng TF erisnhasvantags of einfeeedhipiemidsy frdaleohe eRirordTaBly caophbssidt i on i s
CharaCterﬂZQQWQM;ﬁeEwgﬁmdﬁﬁﬁﬁéﬁpﬂékmé%@ﬁbhﬁ%&m@”ﬁnlQWQQQ£B OB i Qfby TO
reduce the deformation of nolded articles produced under thernoplastic
condi ti ons, ‘EEE%dééﬁﬁ@W@ﬂ¥%1%¢ma®2ﬂg@QE‘wﬁi Figh tepier rojorass iTee et x i s
rei nforced WitRaamBixke sfng@l.A8 Sithbd el SeNBVleNGiofhn bl gﬂlpa&e&a{bgfe}sofs ection
and glass fibers having a flat cross section. In the single exanple given
in this docufetitducys] %ﬁ?‘ﬁ B SyPB ACBBTE [nget A AP B 48 P Frlap B spner

mat ri X. 15JR: 20080433 9QicAZ:ARS 6hlilRe SOk ANk asiof fhnplahced v egm&éas. long gl ass
fibers, conpr|S|ng a thernoplastic matrix and up to 60 w % gl ass fibers
with a fFat cross section. The granule length and the fiber length are

identical . AdVENHRGEOHSeP LANR]Hoh ESoiRinideh s Mdd&%ma&%lﬁh&%&rl@Cl‘é@e% fromthe
rei nforced conp03|t|on apcordlné to JP 2006045390 A2 include a good surface
P

qual ity and R HEEHOMMEE beilgRen aspeljpogeisy 8 amidd ligees NEEEOp &1y ani de

mol di ng conp@uiad sanC RYHtsking 5O pbz@ccﬁ@enm%afr @1@@}%% de Rshis, peeferably
ive V|sC S|ty of o0 4.0 and 20 to .50 wt %

a pol yam de ving t )

flat fibers %?%@%ﬁ%ﬂ@ﬁaﬁ?f@?%mt %‘dsba Ws%dﬁfm‘ﬁg fqlﬁlf’fr“éef* anyROCpBONyliG 88ld o6 B
descri bess r einpbhore@s. Q&bﬁé&ﬁl}d& 1l odion QoD RO IS mGAIRY heed. Ofe @mmhzend of
pol yanm de 66 and a.cop / 61 ture of ss_fi nd carbon
fibers is us%ﬁﬁ%ﬁﬂ?%ﬁm?%¥§? gﬁ? §@Wﬁ¥%$?§béemﬁ'5pgéﬁkb E%E WNVENTICN
Probl ems to bh@esaet M&dhimyBOtdO&, ih rpmeﬂtiau of3s Sal henef omel, cirtesposdiantcoldjugat of the
present invention t nove j,nfor oi yam de, nol ounds
based on hi gz REfT ﬁ&lﬁg ﬁ?ﬁé%’ Pw%maf&ﬁ?ﬁ ﬁﬁg?r§g$%%3Wﬂ§ﬂgﬁggﬂmp ast
270C, whi ch agehadeRiimedvekdinsupeni, 05 wikt9°Cegard to hi gh defl ection
tenperat ure, mechani cal properties and processing properties in conparison
wi t h nol ding conpounds contai ning 10gl ass fibers having a circular cross
section. TheEm@ﬂ%@d48ﬁt$@ﬁ@saanadumeﬂﬁﬁmpmthmwnﬁHﬂﬁﬁ@mbﬁhmmmndﬁgahouId

al so have a hi.gh t verse stiff ansvers t rengt h. ANS FOR
S C]_Vl NG THE %E gkﬁgélﬁa% C?CSS S%Ef Ol ﬁp%§i§&h%§6 plO{{&CH Sreol, I%C Cl’(}.‘:.%%ﬂ(gl(m %ﬁﬁ\e

glass fibers may be ovai, elliptical, eiliptical with constriction(s) (so-called cacoon fibers) or

polvgonal.

EP 0246 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 o refer to glass
fibers having an elongated or oval shape or a curved shape, each with a constricted section,

3¢ These glass fibers have an aspect ratio of 2.



15 The above object is achieved by a reinforced pol yam de nol di ng conpound
havi ng a high notched inpact strength, conprising a partially aromatic

pol yam de and a reinforcing medium the inprovenent wherein - the pol yam de
conprises - a polyamde matrix, containing the follow ng conponents: (A) 20
to 60 wt% of at |east one high-nelting,poly amde with a DSC nelting point
(1'SO 11357) of at |east 270C, prefer abl3y havi ng a sol ution viscosity,
measured in mcresol (0.5 w% 20C) of rim |ess than 2.3. conposed of (Al)
di carboxylic acids, containing 50- 100 nol % terephthalic

aci d, based &) 37héla Bt dkcriamouthtrmoplad palyboxypipoisar paeri@bpe 8senplastd- 50 nol %
of anot her o) ased on

t he total a?rn[loagﬂrr%tﬁﬁn? 1%&? BOKME - %%ﬂi%én'i@ "% O&%ﬁmﬁﬁf&%ﬁ%ﬁ% g&cafpboxyl iC
acid with 6 thoces-setipbbareatwhts rgio50 ﬂrmetr%mﬁcvanaﬂmdsoﬁltlveahafqrmgdﬁi@air boxylic
acid wths 8 L0 20.CR1000 ALATSr. HALk Ml ATALS weORhARLNGR 0100 Ml %
of at |east ‘orie di am ne selected fromthe group consisting of "1, 6- hexanedi
ani ne, 2- nethipforcneSibge hsarretied n i roumd Potept Binedinegritine is C&al‘@lef@@tbe(rﬁedl am ne,
1,11 -undecapadianking: sibiklafadesansdiam ne, MACM  PACM

1, 3- bi s- (am nonet hyl') - cycl ohexane and MXDA, based on the total anmount of

d| am nes present, 0-50 nol % other aliphatic diamnes with 6 to 18 carbon

atons, 0-50 plAEYsd 9abiRid! bCmBliannes Wolilte ug&r A-LAEBeN.AlgsE, 0-50
nmol % ar al i phatic di am nes MXDA, PXDA, and optional |l y(A3) am nocar boxylic

aci ds andf orzcradipmive? 1COR24iA% e toTRDBstyntbt i st ithe BidwR £24ar bon

atoms, 0- 10050 1%iaY Heea BAXYkiid: AL LIS Akt Naviheladial 06 35RO 12HONB:e Wher ei n
the conponents (Ai) and (A2) are used approximately in equinolar anount s

and the conc®HPPaLEEh Mofis RIymedSLABI: &% cBEE 86 Wm)%“B?ﬂe@H%ﬂled%oé’Fn%f (A)

t hrough (A3)jmatand wherein the reinforcing nmediumconprises (B) 40 to 80 wt%
of at least one filler, containing: (Bl1) 20 to 80 w% optionally 40 to 80
w% flat glass fibers with an el ongated shape, where the gl ass fibers have
a nonci r gl arr WOARSIH8ACT ENREs @fa@@esaﬂ;&f@ce@i FRR SN pldt fiRrOfeohh@ingBd N
cross-sectional axis to the secondary 1%55 sectl onal axis of 2 to 6,

opti onal |y 3MFTERoRastismag: g g% §U M/bﬁ}la§ SFoVE B 1Al BFF B TR GFPAT ti cul at e
or stratifiefndth kiehs ,ﬁbé«;B@ﬂgﬁOaﬁ%GdﬁMﬂ% carheipebishessriand! oe dhagalaticks bers

and/or aramd fib aramdflbe wt % gl ass . fibers
with a roundp%?%% ‘gf%gi% T‘E}ﬂm‘"“ &hePrEeyiuey ?SDY%&\‘}&&%%“E?@& B‘H Pt i ary

subst ances, surface quality and a high impact strength.

20
JP 8259808 AZ describes polvamide molding compounds comprising 50 to 80wt of a
potvamide resin, preferably a polyamide 6 having a relative viscosity of 2.5 to 4.0 and 20 to
50 wt% flat fibers plus optionatly up to 30 wt% of a filler.

25  EP 1 788 026 Bl 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.



- wherein the ambunt of conponents (A) through (C) in w%yields 100%
together. In a first aspect, there is provided a reinforced pol yam de
nol di ng conmpound havi ng a high notched inpact strength, consisting of: (A
20 to 60 wt % of at |east one partially aromatic pol yam de with a DSC
nel ting point (1SO 11357) of at |east 270C, preferably having a solution
viscosity, neasured in mcresol (0.5 w % 20C) of ne] less than 1.9, ba
t he. one or nore pol yam des selected fromthe group consisting of: pol yam de
6T/ 61, which contains 50 to 80 nol % hexanet hyl enet er epht hal am de units and
20 to 50 nolPeheXaethylemeyepthal am de units;
pol yam de61/ 66whi chcont ai ns50t 080 nol % hexar net hyl enet er epht hal am de units
and 20 mol % to 50 nol % hexanet hyl eneadi parni de (66) units; ternary
pol yam de 61r@lmeee eoalved Withign®0tigmpl % to 70 nol
hexamet hy4 enet er epht hal am deunits, 5 nol % 045 nol
hexamet hyl enei sopht hal am de uni tsand5 nol % to 45 nol hexanet hyl eneadi pam de
(66) units; TEawion. ¥t resticd| ot fgsPreentanyeaya ©Hagvadt novg By ed rEDMde % of at
| east one f '&&i@ﬁg " %@ﬁ“}d§gdg&gorpﬁmh &;@@1@% ‘}i‘aﬁn&@, L\@,’t Wo/ﬂ}fn{eﬁﬂiggblﬁﬁ% fiibgrs with
an el ongat ed shape, where the gl ass ers have a noncircul ar
cross-sect i ondl% aih@haraﬁ@ﬁ%fﬂaﬁ%ﬁgﬁ O rerd & e ehetinnicRrergssogieictlonal axi s
to the secongdafeyice &Qﬁﬁo&w &%&hmaml Soffaridort Qi moRiMel QRALkMS %er&a&qm@ or
optionally from3.5 . 0- 30 %Aoartlculate or stratified
fillers, Q/ Baslﬂsaﬁ@%s wm@/@ B’é‘?“cﬁﬁ mf@ﬁ%%?@ﬁaﬂmnw P&kt PPiEt §on M ani d
fibers ( P-  Odorpbdbiddihidd fiiIR0SI nigh transverse sufﬁzess@n%an&m%@s%%% gl ass fibers
with a round cross section, wherein the weight percent of each type of
filler (Bl)-(B4) is based on the entire nolding conpound; and (C) O to 20
wt % of addi tiewes randoawad rgeyrewdsiances, not including carbon fiber,
wherei n the anmount of conponents (A) through (C inw %yields 100%
together. In another aspect, there is provided a nmethod for manufacturing
t he abovesspegi efbbw%d)bﬁa: 1y adliedles WDl ghingecguRaniae n@mnggwamgﬂm @g@;{g érlllaﬂpo:mdi ng
equi pnent at arrel tenperatures o 80C t o 350C, ere t.he pol yner
conponent i s”(“lﬁ‘i%r%t‘mf?'?étl P BN P PR RS ah’éé‘“&ﬁﬁpaﬁ‘é’aﬁ?l@?"am‘de and e Yeinforcind
mediom, the Improvement wherein
- the polyamide comprises
- a polyamide matrix, containing the following components:
20 (A) 20 to 60 wt% of at least one high-melting polyamide with a DSC melfing point

{(ISQ 11357) of at jeast 270°C, preferably having a solution viscosity, measured

n m-oresol (0.5 wit¥a, 20°C) of 1w less than 2.3, composad of

{A;) dicarboxylic acids, containing

50-100 mol% terephthalic asid, based on the total amount of dicarboxvlic acids

25 present,

(-50 mol% of another aromatic dicarboxylic acid with § to 20 carbon atoms,

based on the total amount of acids,

0-30 mol% of an aliphatic dicarboxylic acid with 6 10 36 carbon atoms,

0-30 mol% of a cycloaliphatic dicarboxyiic acid with § 1o 20 carbon atoms,

30 (A,) diamines, containing



6 glass fibers and/or the other fillers are added. In yet another aspect,
there is provided a nethod of injectison nolding, conprising nolding a
nol di ng conmpound as defined above to produce a nolded article or part of a
mol ded articl e, PHE0imYroobrdatst Rhe AEHNS s¢lected FaMGe C5MIoRTEISHEE peci f i ed
above has a not ghede HBAGhHIR! DeNGEN-105-pBRAGdi NN 207 ndhtRediRASUI 8d
according to Charpy at 23C, accordi ng _tpo, | SO 179/2-1 eA). I n another
aspect, there i 9cpReVrREY. al dbivaderapeligmingn 142 ledesncdipnged MEYEM. f or ned
from the nol di ng QAP PUNEs AindEhMSH-ALRYExanENBd ANV MRE&CH: i Babi eved by
i njection nolding, extrusion, pultfusion, blownolding or by a nol ded body,
optional |y an i e odigminggarepits formed from the nol di ng conpound as
speci fied above.o BGEEETSHIF alfarik MARNILON M b 10188 ch8eNadaund according to
the invention that flat glass fibers, 1n particular those having a
rect angul ar cr o$s>&@et’io ghiclogliphatic élaﬁ@?%i“&‘lgw br 2Goaan Pedsi on (rati o of
cross-sectional @aXes8,R% LSR8 @hhMhesRIxHA, pRMREAri son with those having a
circular cross section (e. g , conventional  chopped gl ass fjbers which
usual |y have a @pf entienallyting gminasaibenylithanids andfar hpctans goaanaes in
mechani cal pr Op%ﬁﬁd&ﬁo% Do PRGESSE Y1 AREL N SHKf ace quality. This is true
especially at high glass fiber contents of >50% BEST MODE FOR CARRYI NG OUT
THE | NVENTI ON Hér E¥fmel”s amfrwepibexdiftacidswatt ¢ énlkarborbetodgpl ai ned in detail .
When speaki ng of f I hSin{¥ea e Cross
section of the g“(}éfésm%&1@?“24“?3%6)%”33@% Qigrlgg\q %%g?ﬁr ectg%lg{sj ar O%? a
rounded rect anglanasmtshandithe cotrentrging & (dek dods ndhexeasd t3aryl’e ohthe tatal gned
al nost parall el [ r..and the short sides of the rectangle are
bent at the ends&g%%;lgre&ggtr(@@’d@s a whol e, whereby in the latter case the
short si deswhereinghe paefordikemediamsesgnuises of el lipses or circles. In
conpari son V\@ngettgg@g& 09t 1ebst IR SRy, bPGiGE LSS section of the rectangul ar
t

gl ass fibers does no ave any constrictions. Thus, according to the

i nvention, the rMBuchH¥dtd fpaeto.sentonglh 40stoadPrivelo. t Nat clasastibrgwithem usi ng
flat glass fibers i 6 0; | 4L0gA6ORANRS WhEiRLB9 M gl ass
fibers but 5 other V\ﬁ%slgﬂ_%tgggg éshgﬁé’ ‘r)vg%%epgqgi b%onlfjari son vmn% 1t_ﬁe use of gl ass
fi bers having a circgbmabasmend y dinnsos rafiqpt thapeen cosy-easgoral walsdes are

al so obt ai ned when ; : : [ : ul.ar wei ght
(nit, = 1.57) is USZ%E%%TJ&%% %’%“?%“%‘8%‘ *’E‘?J?%'gia%é* Pg\?ﬁ%’l%gsé[ﬁ) gore%\’/vé)?ght has
a | ow nelt viscosi t ypiedalishizlemat ers0.advant ages in processing by injection
nol di ng. 10 Lomﬁg%r@%m@)}ﬂaﬁﬂﬁme M?étgéﬁ?e?ﬁﬁezlés_ual |y obtained with

pol yam des havi ow nol‘ecul ar wel an With those having a higher

mol ecul ar wei ght(Bs)At0-B g deadroadbens arfd/dribiapadt fibramvendéer, aremak filgs$ Gxstor ¢
processing is difficyl a greater viscosity of the higher nolecul ar
wei ght pol yam des. 'Crlﬂiagm?fgq%rgae%i)*f ested in difficulties in nold filling, pock
mar ks 15and poor(Bsur§-3e evttuglasstipersiwithasundwrdse sectioouand according to the
present i nvempi i L: of large anounts of flat

gl ass fi ber S{B()grﬁvéo(% g%@?‘g%sglh%%%%fggx{}/gg%%%?cg%t erized by a good

processabi | i t yvhargw tHefaravat iodrncontrioghnts UA) abeoughal@t in atd sichlsi 10Want | y

hi gher i npact, ,shLengt h 20 can be produced with the inventive nol ding
conpounds, esfecially when using partially aromatic pol yam des having a | ow
viscosity, especially preferably with | ow viscosity PA6T/ 61 or PA6T/66 in
conpari §o0 A terl i ni. i: i i ; Cross
oot ontt Efl HplT e Sur @R Rl AR DDA DRl EEHER CEOS0,
gl ass fi ber bighaeiohgd anpacbssengtc rowastingode mai n axi s and secondary axis have
different values (flat glass fibers) allow a noticeably higher packing
density at bhgh Hegr éesvtdh eleatnicast coweprrtialish ematyic rpdyamida gvitmaHPHher
nmodul us val ues, hi I r thacd L] -di i-on of the
fiber. The expec@élgﬁgr%?{é\;ggntgr%ti 35&)&@#&%%?25?26??%@%&2@2&51 538 %dg%gth IS
then fully mani f@stosidy, measured in m-cresol (0.5 wt %, 20°C) 0f 7y less than 1.9,



30however, only when the spaces between the flat glass fibers, which tend
to be smaller, are 8 adequately infgjtrated with polynmer matrix and the

matrix allows sufficient conduc iog of the forces, that occur in
def or mat i onthe OAF 9T MRE ROYAAFIELCcid TRy the g7 ¢rsisEeE f§ that are used

accordi ng to theopf.as&nsTienwentl @miditd 5100 hbz® the potential of the
geonetrically advantageous flat glass fibers. Straight building parts which

are under anh&QMRIRESMMSPhaathsidEi Ng use, e.g., housings for pressure
nmeters, valves or water neters, benefit fromthe increased stiffness and

strengt h acyg&santi?® 16150 @ed] 9 Rein 8l sl @B phthehnidendiisber s because the burst
pressure and di nensional stability are inproved in this way. Due to the

hi gher transver%l}@;ﬂi(ﬁd‘ ness/6d t hehibwi | dicagigar t $010 whi clgoahel manyf act ur ed
fromthe inventive noldin onpounds_ and are_10%to_40% hi gher than the

| evel of th]éewegiyﬁ‘ﬁie%%‘g@iﬂg‘a‘éonl‘%ﬁni ﬁ’ﬁggl gééncfii bet s tI‘i’avi%ﬂgﬁmal ci§/P cul ar
Cross secti BékanaREIILAGuRlH® wapposi tion, there is much less resulting
defortnation of the building part under alternating conpressive |oads. This
is of parti T:ul a_fteméktye_fIﬁﬂyarﬁﬂéatﬁi%lmhdfbd?@iﬁﬂgpfﬂmdsl ?gésedq Olﬁl(}ﬁ@lt val 1y
aromatic po] yam des, in rticylar those containing mai

t er epht hal ah‘%l’i?@eg}}’l?‘i@te(%’%%ﬁﬁ@g? ha¥fdSa Ioﬁ@P traftsvefse s‘{}’l‘%f’lhesso/"i n
conpari son WedahetligedcRoghthaldinf®  Sinikf nesé Waenolr eionf orged48intdd %
conventional glass fibers of circular cross section. The much | ower
transverse E?W&Wﬁeﬁ‘%ew&r(g@dwl%th the | ongitudinal strength has an
even greater effect in the desi of nol ded parts. This deficiency can be
conpensat ed by @§§H§X‘F‘F%§t blﬁ’ll‘g%‘gga‘ﬂf’bgeﬁhgref’ conbi nation with | ow viscosity
pol yam des cau in this way not only . are the individual values for

t he | ongi tua?’e)nal g(g%é]q?’é%s%fé’rt Sts"tnie%glﬁléé’gxsﬁn%éh as those for the

| ongi t udi nal st r @\gbh (@8Ewk PaflsVREsS Eibstsvailgielong ebgage billerathegldsbe ratio
of the transversg stiffness to ?he Iong%tud{ nal stiffness and. t%e rati o of
the transverse stPERGEFF f FOPHEUBRHTERTIORA! TC7 SRGAHITERSIPHEFQRIYC The
transverse stiffpasscpdsdcfiansWisse St rseagidinatesdeicabidlnads af 2aord, ght

angle to the processipg.directian t herefo also at a right angle to
25t he direction SRIBR %ﬁt‘%@i?ﬁr?pgfmﬁ;($(§? éstof{‘ﬁers in the molded part. The

matri x of the polyaoidexnyl Hihalfoopatngsd Gsed, according to the present
invention is based gn at | east e high-pelti ol yam de, (g0 nent (A))
whi ch has a nel tﬁ?ﬁé%ﬁ& Tt L/‘blfomn %gerétang}ééggsa%ﬁg%rsgﬂ@y%@rw 1}%\b‘J‘??paitorI east

260C (Wi th a degrgearghid gbharé)or cement of at least 30 50 wt%. 9 The

hi gh-nel ting poiyam de (conponent (A)) has a solutjon vjscosity, measured
in mcresol (Eg) g‘ﬁt‘% A‘ﬁ%@f%?“ﬁmfh?gé%‘dﬁﬁﬁs%@@ﬁ EFer ‘E)Wﬁ‘g!]ﬂ g‘“erce”ttess t han
1.9, inoPaidnitopd & fildEgR1]-658 i§ BaBd dn &he datife ﬂbgﬁn(jg@rﬁédwdp@idyam de that may
be considered_in qoarti culrorgr i 3 a pol yam de bas on arorm‘[aicgi di car boxylic
aci ds and al (‘phatd © #f 3 e Ré diﬂvgwlt BRATY tSHBS Rt qt Ay am%s%wi ¢ acids
can be replacedsRy aliphatic and/or cycloaliphatic dicarboxylic acids, sonme
of the aliphatic diamnes may be repl aced by cycl oal] tic_ andi or

ar al i phabfe WWPE%t.OfT'H’é‘p%%%@H%rW% E&a‘élvﬁs%é’heg&t L@%f"&figﬁeﬁes may al so
be partially replaced by | actans and/or am nocarboxylic acids. Thus the

hi gh-nmel ti ng. pol yam des are faned fromjthe follow ng conponents:. (A/)

di car boky Prethercispect, ihste 19 grpvitedes mstsh R amppuiactigiy s abdi heificd: al
anount F&ly@tﬁid@smﬁrd%ﬁéeB&mp&nﬁooﬁ‘éb%e@ﬁoﬁeﬂQidﬂﬁfouﬁﬁiﬂ@%qh@lﬂn@%E Rexyirtg acid
with S to 20 carbgn atoms and/or. 0-50 nol % of an aliphatjc di (far boEyI iC

aci d wi tonrsraiges el 8P Koo dpSiks WPt the-PalymFp PompIneRt &y HIshAISlsh g0 ¢

di car boyh iige @epgedridth 8 to 20 carbon atoms. (A2) di am nes:



50- 100 nmol % of at | east one diam ne selected fromthe group conprising 1, 6-
hexanedi am ne, 2-nethyl -1, 5- pent anedigam ne, 1, 7- hept anedi am ne,

1, 8-oct anedi arni ne, 1, 11-undecanedi am ne, 1, 12-dodecanedi am ne, MACM PACM
1. 3- bi flawitberrenir fhegfberdHiexsae 2434 MxDA, based on the total amount of

di am nes present, 250-50 nol % ot her aliphatic diam nes, and/or 0-50 nol %
ot her hl)écl oal i phatl c di am nes wnth 6 to 20 carbon ato and/ or ,Q-50 nol %

ar al i phat ¥e @oswr meredxthare pxprvided a mgtbediy niscione nﬁ@‘ﬁgﬂ’é‘?nﬂ’%“g
pol yam ﬂ@ﬁiﬁghgmlaﬁﬁ&%e@&@wmsafeﬁﬁ@@mﬂie t8fpr&RRE RAXVIILE affldds: PHOSINE S t O

100% and t he percentage nol ar content_ of diam nes anounts_to 30100% and
opt i onapplded ﬁfélﬁle t@onxpzowme&hwh@r@a} ek polding ggrROUE g SPeqified 2howe hadnt ai ni ng
0- 100 np} Sl AGHRNE s%ﬁ@h%fhﬁré%aﬁ%hk@ﬁh%e@ﬁ%oﬂﬁn tolORarpPhdh3°C,

am nocar boxylic acids with 6 to 12 carbon atons. 5Al though conponents (Al)
and (AZccaidmgisd¥014Pgel 9A?n equi no ar ampunts, the concentration of (A3)
anpunts to at nost 35 wtc/o, preferably at nost 25 W% in particular at
nost 20 w % based on the total of ﬁg 0 (A3). In addition to the
conponéekit Zofer apppcphons is wravlée%éaolﬁ Pafy ety MaeflioRBR Ak AFtniosned o

di car boxylinge AGIdH &ﬁﬂﬁouﬁa afb&ididnsesvd A2) may al so be used to regulate the
nol ecul ar wei ght or for conpensating for nonomer |osses in synthesis of the
pol yam de so that in their totality the concentrati on of a conmponent Al or

A2 may P Q{o%g%@e@@ﬂtachﬁgg@ b?ﬁnﬁ&ﬁmt Iﬁﬁﬁiﬂ{g r&ﬁ@rﬁ&o@%ﬂuﬂrﬁs?rﬁ)ﬂd@@&ohﬁng epl aced

by up to 5 referably up to 15 4 | YO and in particular up to 46
nol % ot ¢reby armbﬂﬁicbodw Ppherally @lm%ﬂoﬁaﬂ‘?}é%ﬁl% farreed @@%yﬁhﬁ‘cn@ ¥ with 6
to 36 cgy, n@wgﬁcﬁg@%g\,@n the total anmount of dicarboxylic acids). The
SU|tabIe romati1 ¢ di carboxylic acids include naphthal enedi carboxylic acid

(NDA) and isophthalic acid (I PA). Suitable aliphatic dicarboxylic acids

i ncl ud cid, azelaic acid, sebacic acid,
undecaﬁEgﬁ%?£§g%fH§Eéﬁrecéﬁgg?0|c aci d, brassyllc acid, 20 t et r adecanedi oi ¢
acid, pentadecanedioic acid, hexadecaned|0|c aci d, octadecaned|0|c acid and
di meri cr a6k %ee@?d%ﬁbalc@oﬂﬁ@ Q)a{}ﬂegﬁ%dﬁ%th&aﬂggﬁﬂs'%&'1@%2&%&3&@%&%he Cis-
and/ or transcycl ohexane-1,74:di carboxylic aci [or cis- and

trans- c@%@ﬁhéﬂ@ﬁ@nﬁﬂ@2cmﬁ%é?%@%yFﬁeEh@P@ﬂWE#WEwgﬁ gtigh dragivi intives used as
conpone, ) ~bh t-pf:5 I r t gr oup
compr 1 < R e o o s

1, 7- hepteshei(@gs wenventigngcehapee alﬁs:ﬁé‘ibe@ W&lcbn@@eléméwfam giecular cross

1,12-do ) I ane and
L2 O%%ﬁﬁ@%kx@ﬂkﬂﬁ tc A, gg)spign}/(l:oéi)%éﬁ%i a;;}b%(resene ﬂppl%%mmg mA%k sOmR%

met hy| - quaity diisdin &6k asreniallsatihigh E@Sﬂﬁb@c@ﬁ@dtsaﬁﬁﬁﬁ Yare preferred,

especially 1.6- 30 hexanedi am ne. 11 The above-nenti oned dinities that are
obligatorily used may be replaced by ot her diam nes having 4 to 36 carbon
at ons i REAT MBBEN QR ICARMSING I T ASI I BYEENAHANS0 nol % preferably no nore
than 40 nol % and in particular no nore than 30 nol % (based on the total
amount of 5 diam nes). Exanples of linear or branched aliphatic diam nes

i ncl udeHereatiruthampedicairinvention v6ll pererplamgil amileteil. 1, 6- hexanedi ani ne,

1, 7- hept anedi am ne, 1, 8- octanedlanlne (CNDA) 1, 9- nonanedi am ne ( NVDA),

2-met hyl - 1, 8- octanedlanlne 2% 4- tr|nethylhexanethylenedlanlne

(TW NEDWhez smakangwfm@thm@@m biesd @h@&dﬂl@mlws (rvEhavpss section of the

> et NY bihss ﬁ@ﬁr}@%h@&%}ﬁmﬁos@eg%ﬁ&?%%%ﬁﬁi’ed:l- eckhad! ﬁqm@h@foﬂgl ne,

2- buty pent anedi am ne, 1, 12-do I am ne

tri dec amé@ﬁ @frﬁmeectallgwc eligredednns diasa¥ich, one, all@ﬂllﬁféﬁlﬁﬂ@é ahesdlides eithe and
1,18-0cC | i y be
used |n%%9§g@2§gﬁo éﬁgﬁggéggpég%cg&v &;Q?ﬁ%ﬁﬂgﬁ%tb?}?q%€%ﬁwh2%%A§§(BAc)

i sophor ghediides are, shapadobken theestizmentsydfantiipres on circleg) n@ﬁ@ﬂﬁ@@tM@ﬁéﬁ?lnethane
(PACV , g&ﬁ (4, 4" -di arni nodi cycl ohexyl ) propane (PACP) and

3,3l - di fet yl 4, 4" -di am nodi cycl ohexyl - 15 net hane (MACW An exanpl e of an
aral i phatic di ami ne woul d be m xyl yl enedi am ne ( MX1DA).



In addition to the dicarboxylic acids and diam nes described here, |actans
and/ or am nocarboxylic acids may al so be used as the pol yam de-form ng
conponent s (conponent 20 (A3)). Suitable conpounds include, for exanple,
caprolactam (CL), w am nocaproic acid, w am nononanoi c acid,

w- am noundecanoi ¢ acid (AEA), lauryl Mst= (EL) and CDam nododecanoic acid
(ADA). The concentration of the am nocarboxylic acids and/or |actanms used
toget her wi tﬁzsmgqﬁtm%@%&on%k R Al glmag;bm;@a&esg e &aﬁil%oésb' y at most 25
wt % and especially preferab y at mos ased on the total of
components Al and 25 A2. Especially preferred | actans include aw. )-am no

aci ds havi ngrif, oy t§ﬁae%ﬂ]va19{@n]tge&%}@&p%%tqg&m?bﬁﬁgﬁ kg Hdganthe, | act ans

pyrrolidin-2-one Car bon actam (6 carbon atons
enant hl act arisieg ﬂé‘&ﬁ%’bﬁbew% 8y 176 é(b?@ mojca @W?@dt‘aﬂb@ﬁw%ﬂt%ﬁbm\%ﬁ y' lactam

(12 carbon ajQns). ﬁ@%&r rek ?@ 1rﬁhd?np§£@eﬂck1@%9%selef4a1%mﬁﬂt9?%v%%% Cir @Gt d,
1, 6- ami nohexanoi ¢ aci d am nohept anoi ¢ aci d, 8-am nooct anoi e aci d,

1, 11- anlnouﬁﬁ@é%%o?%ﬁﬁéwﬁﬂ%ﬁﬁtEmmﬂhVﬂmﬁﬁ%ﬁéﬁbé@@%ﬁdﬂ@ﬁééwé?@SKWé@)d|anlnes
are more vol@thhgd SAMROUBE Siol-hal «Higahoxyid) & 36 ADacseMBodbaiiingai s | ost
in the synthesis process. Diamne is ost t hrough evaporati on of water,
through di sCREMPECHE THEN B 3 ok Bl Sineositeand s oFPe adyAtSS IIGBIFEEHE A i on i n
the nmelt or hBabheos@ll d phase. To conpensate for the | oss of diamne, a
di am ne excess of 1 to 8 w% based on the total anmpbunt of cliamnes, is

t her ef or &Y preferably added to the nononer batch. Wth the di am ne excess,

t he nol ecul areweringhl: s@@itAReSIstiRWbiappd @fih gcnﬁan%@ HRAS ANy alokaudegul at ed.
Wth the netho accor%ﬁg@ to the exa | es as used here, a carboxyl end

group excessVo§! Ht Y “rﬁﬁi(f‘%@k"’g”%efd"&%ifﬁ‘ém WEER a‘i“*t&%ln‘i‘f’t?rére%ﬁ’&@%‘gwof | ess
than 3% Wenwkhe, %@fo@laﬂe ;ﬁéﬂcﬁéﬁﬁx@ ik %Ifgétﬁa&@rwtd’lgﬁatﬁ%m&h@ ﬁrﬁ;@axgﬁ@dhgr OUE
excess anmounts t to re te the ecul ar wei ght, the
rel ative V|S%Q§W%VW%QWQ? Wgng? %ﬁ? %&ﬁ%H@%NP ‘W@%ﬁﬁﬁﬁ%@% in the
form of nPnoganbexytieqaniyds or nonoam nes may be added to the batch 15
and/or to the precondensate (before the postcondensation). Aliphatic,
cycl oal i phatic or aromati c nonocarboxylic acids or nonoam nes suitable as
regul ators inaﬁude&aaeﬁmmuaaﬂﬂg,mnmﬂk@ahmnaﬁkﬁﬂmbu@ykﬁgnﬂmidmeMahgwic aci d,
caproic acid ant i ear.l.c Cld 2-

cyclohexan0|%nmlemp§% %ﬁ ?ééséﬁ) @%ff ﬂ?ﬁ% m%%ﬁ%f%ﬁﬁ?%@“9ﬁ3x§ﬁﬁﬂ?ne 2-
ethylhexylanmneﬁwn&@c®WMa%nmmemhgb@ﬁ&@ﬁgﬁh@mme$mmimﬁﬁm@ﬁeoy¢amrﬁagh

g ?g?g?g%ﬁ;?%ﬂ anr{)glpﬁ% uﬁersc‘%v%f%}r ch niglvé:x%%b %ﬁ cfoc SJI%( nas (fs%‘dcuh\f when using partially

di met hyl cycl ehexitl priyanédes benzy l2atomi ne:cm@ ;mk»wmym}ephieteam weh et oiscchhe

regul ators MBYs 16 o 9\%'"5)6@27' com%’é&%krl 1 fnm!exnalg % r{Emm% zagpﬁbngl'g e & 1Qc%f uncti onal
conpounds nay al so e uséd as regulators’i They “dr e capabl reactlng
with an am neovgseupror an aci d group, such as anhydrldes |socyanates acid
hal i des or esters. The usual amount of regulator to use is 25 between 10
and 200 mmol per kg polyner. The partially aronmatic copol yam des (A) can be
synt hesi Zéd bycokameiwnn met istsdsibeguiatiabh eirbt hodssehinesiise dherdevridedsi n
various | oca i C, . pat ent
{Terature wi T barg Vo Belcn and L ho dr CaTeetr Shsonrant: ar=yAa g
documents |i W@@nbbehnéw ipgckangpleney ta yugh rickngebedf temiordymerd @@t@smtémeom ent of
the present Hzgmmﬁodaegpul&@tm% M«hh @g%g} EQclolemn P B8R Sosl I nb%y%QeSI zi ng
t he copol yam de of conponent (A) the present invention: DE 195 13 940,
EP 0 976 774FPEPQ ingoreyys, Wip r@a@z@ E%BSSEMOSWMI 4 fper Lﬁ@mm'@s‘%a us
4,607, 0730 DR 95y 39320 shiSts BB §38u Bl E:riIRBLH CRUDB: URABOGWI Ch i 5
al so the most suitable for synt hesi s of conponent (A) is the two-step
synthesis of first a |ow viscosity, |ow nol ecular wei ght precondensate and
t hen postcondensation in the solid phase or in the nelt (e.g., in the
extruder) A three-step process of 1. precondensation, 2. solid-phase

pol ymeri zation and 3. nelt polynerization is also 10 possible as described
in DE 696 30 260.



For products with nelting points bel ow 300C, the one-step batch pr ocess
descri bed, for exanple, in US 3,843,611 and US 3,839,296 in which the

m xture of nononers or their salts is heated to tenperatures of 250-320C
for 1 to 16 hours and the pressure is reduced froma 15 maxi rumwi  th
evaporati on of gaseous material, opti ogal ly with the help of an inert gas,
to the | owest pressure of up to 1 . According to the present i nventi on,
the foll ow rred as
i gh- el 1 g tare s Ry o r%r EGER, BLf; FRRRE Ahikufligher red &
synt hesi zed ffm@rﬁmmdueaﬂefﬂﬁf@aim@i&\t b ephirhiddsiheviari wangosity that are Ilsed
hexanet hyl eng a e e isal all'ine
ot yan b yErRan] 36 e Sl hiinflhd SO uERITAN SRS B8, WerRLLES

hexanet hyl eredgingpionetiat 28pdibttal |y crystal li ne pol yarni de synt hesized from
at least 54 rnol % terephthalic acid and hexanet hyl enedi am ne; partially
crystal | i ne galoyaghds, syatissi @a»eegndferg)mwse?%m Qfioliod engRhihali c acid
and hexanet hyl enedi am ne; y crystalline polyam de,

synt hesi zed Fseis BRetbewsEs SOWA m@t@rertépﬁ!r e e siedsed Ol ssoandpirengin

-1, 5- pent anegj,a Rion Ji%h%@ﬁén! &y ﬁt?e&é’@ctcélsé 'tH%%uI%%u)é&{H'e%d aSeAesi zed
fromat | east 50 nol % tere halic acid a mxture of

hexanet hyl en&8iEn hiereres @i}ﬁ‘é‘t"%yPuel’fOSh“-ﬁ@P??a‘F?@éﬁeﬁﬁﬁtﬁ@mﬁé‘ihﬁ plding petsyst al | i ne
pol yam deg synineshzReh-fi0matnd Ieea&ve%mm% SdpetePahad 108, @Cbd & @a%e a

m xture of at |east two di am nes sel ect romthe group hexanet

enedi ani ne, - fithinddrlaih thie MORWBE HPP B EnEd R EfHendass ﬂa%rs che\e%ear%}ramcr@é% wher eby

at |east 50 gmig/ &phexans! hy|eAsdizeN H8. Ldoeﬁeme@ﬁre&m t Q@narthh A Re
content, is used; partially crystalline polyande, synthesized from at

| east 50 mol Y4 EFh AT |a3m§t§‘|ﬂ%i C%iﬁﬂ“é?"‘i’ni%fiﬁjr%lso’ﬁ qgé%’é‘ﬁ‘ﬁ%“h%e@ﬁeﬁi’%?ﬁ ne and

dodecanedi amnfging WhReRY valed b@@ﬁixal@@ﬁ@aaﬂ@b&%ﬁﬁ&@”ﬁtﬁaﬁ&k@&e{h@b @mmemg based on
the total dianine content, is rtia crystalline | yam de,

synt hesi 2éd FRBFSPhhagRee s ﬁ%‘%“@é‘?@ﬁfﬁ"ﬁﬁltﬁdﬁs"%‘i Wy maFo?fP%%' tsi’}r‘@“hof

hexamet hyl engdicaguanaandnds Wamtbylhex aiethykenedi-am M drﬁaerrabaf oiths | east 50
mol % hexanet hyl enedi ami based on the total dI]I%b ne content, %used;

15partial |y ¥FySt erﬂr“ﬁ%‘%ﬁfar %Pﬁ?ﬁa’aemg%inﬁ@@?%ﬁ* YR SPEPERecr S8t 0

t er epht hal i carpsblgansg eﬂed‘ﬂmheud{e&g@ﬁi :ﬂe&am&dmﬁe aefticatd Al baBehpensated by

m xyl yl endi am. ne east 5 .% hexa enedi a ne, based on
the total di AHfEd&" %‘%ﬁf E‘?ﬂ%/ n CP@!)%‘QHWE&M TP P8FE§I§{%3 TEHE P ‘%?% "W,

synt hesi zzed bitpare at iddedimb! vaRlesfot tB6 Ero@ireqahal 'rahtaﬂraneve&e Btﬁffrﬁsmds @eilisxiic fer of

h hyl enedi a d wher eb
enat 50" ol 9% HOREREE Ry Bl G Ae BREbA O e LBVt ol 2 St ent

szszness to the longltizd;nal stiffness and the ratic of the fransverse strength two the
longitudinal strength are increased. The transverse stiffness and transverse strength are
‘determined at a right angle to the processing direction and therefore also at a right angle to

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

The matrix of the polyamide molding compounds wsed according to the present invention is

based on at Jeast one high-melting polyvamide {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
36 50 wi%h).



is used; partially crystalline polyam de, synthesized fromat |east 50 nol %

terephthalic acid and a m xture of hexanet hyl enedi am ne and

bi s- (4-am no- 3-net hyl -cycl ohexyl)- methane, whereby at |east 50 rnol %

hexanet hyl enedi am ne, based on the total 25di am ne content, is used; -

partially crystalline polyam de 6T(6l \gith 50 to 80 nol % '

hexanet hyl enet er epht hal am de units and 20 to 50 nol % _

hexar net hyl enei sopht hal am de units; partially crystalline polyamtle 6T/6l
with 55 to 75 not % hexanet hyl enet er epht hal am.de. units and 25 to 45 nol %

~ hexanet hyl enédi Sigpheliat poiiatededminponeng@h)) 126 apelptidnalidegsitgmystuadd ih mergal yanmi de

6T/ 61 with 5 L M3e % y):E re ] ' apd 25 to 38

nol %hexama'? ﬁ'b }Rﬁegjjr’fe%%sop ft ﬁ'gﬁgﬁl{%gﬁh 1?{%@%{;}? WP %m@bgﬁaﬁg}ﬂ%i% {r%;g/stﬁagl line

pol yarni de 61¥.61 with 70 nol % hexanet hyl enet er epht hal am de 5units and 30

mol % hexagret hyl enei sopht hal am de units; partially crystalline polyam de

6T/66 with 50 to 80 not % hexanet hyl enet er epht hal am de units and 20 to 50

mol % hexar net Wigharssiagippaimice heeB) bhrisiderphit pafiduler éy § seledntideatessgdainy ani de

6T/ 66 Wi th 50,48 GR.IRN 6 DeXaNBLONELREtifeRMPRL 3 eHRIES sRRg3R t0 50

mol % hexanet hyl eneadi pam de (66) units; 1Opartially crystalline polyarnide

61/ 66 with 529 Gu6l fraloy HexaRBR e torgpmichdrabemicdeidanioms camt 38 to 48

not % hexanet hylgpeadiRamsi @ (Hlledul beloaRdhid aldy £h¥sLal didg:Pelyan de

61/ 66 with 55 nol % hexanet hyl enet er epht hal am de_units and 43 nol %

hexaret hy¥ erf@&eopdis ide spb e dimines may aiso berraptiglly yerdicgs Pullaciame adpmar y

pol yam de 61nGhdc86o:¥iid £2:a30 to 70 nol % hexaret hyl enelSt er epht hal am de units

and 5 to 45 nol % hexanet hyl enei sopht hal am de units and Ste 45 nol %

hexanet hyl eneadi pam de (66) units; partially crystalline PA 6T/61/ X with at

| east 50 nol PeubexareiBiheReiahep it kaha:de i Mibeina 06 Qnids: 40 mol %

hexanet hyl en@Lf %&tﬁhal am de units and 10 nol % to 50 nol % al i phatic units of

the formul a ‘%’ ACE S where n is 6, 11 or 12; 20- partially crystalline

PA 61/ 614X wi t h satiod Bastebthinmb % hexamtyhanebeteplddbakam de units and 10

mor o t0, 50 ol her Ll encl sopi el oL e {5 205 10,1596, 0,80 ol
partial l'y cryst akioimetdranaliyhaRA dedb&di X auki twth5e tiﬂ?&k Yarb A% o-
hexaret ) enct o GRILAS. A 8% M1 L2 A0 B IS Bt o uni o o
the formul a Mz {i&iad2) n-0-CO, where n is 6, 11 or 12; partially crystalline
10 to 36 ot % NSVAMREAV] Eheél SBRnHar AF A dE-i (e aa A2 eI T 6" ol 36
al i phatic units mtantdienifeo? mathal- NHp¢nGHRY 4ile, COhemiretigmine. 18- Gtanddantde, 12;
mixtures of anorphoys polyanide ST/ L1 WAL 4P Mm% exagethyl ene-

(aminomethyl)-cyclohexane and MXDA, based on the fotal amount of diamines

presert,

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

0-30 mol% other cycloaliphatic diamines with 6 to 20 carbon atoms, and/or

(-30 moi% araliphatic diamines MXDA, PXDA,

whereby in the high-melting polyamides the percertage molar content of dicarboxylic

acids amounts to 100% and the percenmtage molar content of diamines amounts to

30 100%, and optionally from:



30t erepht hal am de units and at | east 60 nol % hexanet hyl enei sopht hai am de
units and 16 an excess of partially crystalline polyam de 61/61 or 6T/ 66
with at | east 52 nol % hexam et hyl eneterephthal am de units; partially
aromatic and partially crystalline polyam de, containing up to 26 nol %

al i phatic units that can be synthesized by condensation of dinerized fatty
acids with up to 44 carbon atons and an aliphatic or a cycloaliphatic
diamne, in ediamine. In particular, specific
represent atlgg h@%r%&ylwﬁ\gfgsn%ﬁégﬁ& Q’ ra es are as fol lows: 10 PA 6T/ 61, PA
61/ 66, PA 6T/ 610; 0PRA0IBTAGLES, Wik t@Tl Q@bonmrrﬁ,lahcmr PA 6T/ 6, PA 61/10T, PA

T/ AGVLS, A 611 VACRT "R WAV BT A ST/ BACKB A BA 6T/ PAGVLO, PA

6T/ PACML2, PA 6T/ PACML8, PA 6T/ PACIM, PACMI/ 61, PA MPT/MPI, PA NWI/ MPG PA

6T/ MPI , PA

6T/ 66/ 6, %A@%g%-ﬁhfgf?&%% ”é@%?%{vgé/hn%gaﬁ? ‘ﬁg%g%’/ﬁ%?:ﬁﬁﬁﬂﬁgggg’?‘% o,

ermbodi ment , o k) fhapmtsdh ﬁ@@s*f?ﬁbé?‘ﬂspi’é%@wﬁ@mvﬁf 2081 o msadang costdb st o t he

present |nv%§édggtlggc§a§mr}t0%§ss fibers with a flat shape and a

noncircul ar cross-sectional area, whereby the ratio of the cross-sectional

axes perpendicular to one another is greater than or 20 equal to 2, in

particul ar grealig fhad «Hpofarak, b 3, wabd axcm%eoswﬂag@n EERRAs sechional axis

has a length of >3 um 1In artlcular a glass f has a cross

section iggentis aﬁlé%:@‘\ah[glﬂwaﬁneaéﬁxq@a*@wiw & fugd @rregw@r@@mowiﬂ% velsht rati o of

the cross- Se{ﬁ%r@&ﬁéen%ﬁgsfopﬁbﬁg‘xegfo%ﬁrsyrﬁﬂ%gmgthabebaHl?ﬁfetsb G 1@'%11’*9'%(@2@1%\5" than

or equal to 33. The glass fibers are in form'of chopped glass with a

|l ength of 2 %W?ﬁnﬁﬁmﬁﬁ{am@ém?}“ﬁﬁﬁﬁ ﬁé‘«rbedﬁ?ii@’@ﬁiﬁmatl on in the inventive

mol di ng 25 conpounds is between 20 wt % and 80 w % preferably between 40
wt % and 80 W % especially preferably between 48 wt % and 75 wt % nost

especi al |y pr&fef éﬂﬁltﬁleﬂ‘&%éﬁd A8 Aoy SR dereB QRO itk 4 FPEEPIE M Ehbodi ment

of the i mvenisimnt he 8l psscufa b@rt@ amaael w@eyrsm@m&em@aa& MM Spiefic at | east
60 wt% 17 |.n a second epbodi nent fiat glass fibers used according to

the i nvent i o3& oK gl Sstorioparen \ﬂi(’f”ﬁ (Besgq %ﬁ thg fioss) @mairy o4 disgerEcul ar
cross-sect i opak). an@ambv&wcrn@lay dieArBoxfyBd doQis @fciibLapBhOSSdic KL EORRINDX ES

per pendi cul ar .to o S r er .than or val to 2, in particular
greater 5 th&A ’?S’th éﬁ”‘ ELEE%S ’ésrl?% %’E’“& %FPW“%?%@%“@@%F‘?@&&V‘E &L has a

| engt h of >3acwmazehaﬁlc paatgewlc,amca uh@:lﬂgle@blaS&;df idbREanBaMt ditﬂéssﬁﬁsimd
rectangul .Cro ctian.is..pr i n which t of the
Crose- ecl oRErRldulo iRt Pub ety Sif i et Yy M ir e tor cqual to
3.5. The gl agmefid laa&ssw&ﬁel caslozﬂmvaungda(mm@:nmq BEu@C car di- gl vhdre

i tion h | 0
oretor bl y 3 B0 TR D AR T A GFARe T Bere 0 PR AL o bf

t he cross-sec¢tHibnal 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. bheyriayef: 300850005 d B ShEGNGE D108 ,HOMRATLSQD: Mt f t he

E-gl ass fi bers. FISM/eSveer ~a otrherﬁfypees o% gfliass F&gersssuc , C, D R
gl ass fi ber sgeww W’?ﬁﬁdxctfdrﬁe@km@ﬁlé@f ?oTP@thY‘aétWee@ﬂwamﬁveEl /éﬁwneqhar@ﬂfgl ass

fibers may alg%&é@%mh@em dn'aec%eaantfsrn@taaa@oasm&%nmrcwfm@ﬂ@1'%\/6”“ on,
only flat glass bers having an el ongated shape a I'most’ T ectangul ar

cross secti oﬁméﬂﬂé’@i}glé'@m PreengpeMXPAt Po thepe. dhe dtéWél“? étér}@k'@fwlamme 2-

methyl-1,5-pentanediamine and 1,12-dodecanediamine are preferred, especially 1.6-

20 hewanediamine.



di mensi ons of the main axis/cross-sectional axis to the
secondary/cross-sectional axis is 2 to 20 6, in particular 3 to 6, npst
especially preferably from3.5 to 5.0. Cocoon-shaped gl ass fibers or
so-call ed glass fiber cocoons (cocoon fibers), i.e., glass fibers having an
el ongated or oval shape or a curved shflpe with at | east one constricted
section are not used in this enbodinent. In another alternative inventive
enbodi ment, the flat glass fibers used according to the 25 invention are
used in conbination with carbon fibers (graphite fibers). By replacing sone
of the gl asshf piges-geniondl drariips fraf drbehligaiotiasadasp bt ripbeadiusthar digedsd
fiber-reinfaqp , W th
pure gl ass flﬁgggj g}%%j%‘%&r)@%o? E&%Iéisgésaﬁ? ‘%g?ﬂsn%glﬁrogélgg[r %)dg%&?ngge}sagﬁﬂy have a
wei ght ratr@OGWKQWQ§§Hﬂf%ewbnp%m@%wb@mmﬁﬂb@ﬂgﬂmﬁﬁ@@%Qenﬁeﬂgﬁﬁsmﬁﬂﬁ

parti cul %ﬁgggzt \V npounds can
be pr odugstradz%\1 %ﬁg‘g{%‘ﬁ Orgeh'gl%! ghgm &p€%ﬂ ulrl\élrgcnggl}];)ﬁgsmﬂgl|§cli;<raqr)l-L ?{é‘?*%? %?iggezd rod
granul es, i n-preptpadighée. by-hpanadiepdicon. 7 ephedsming, emegappntPMBoUs fi ber

strand (rOV'lwﬁonh§dl%ﬁpl(ﬁw&§ b%&@gp@&beg;ema&nat(mml ¥PBLBkinand then
5cool ed and cho ped ong 3 bér-reinforced rod granul es obtained in

this way, prefe earﬂwgmrraﬁ? éwwehﬂlfehﬁmﬁm&fmérwﬁwwﬁmﬂwl

particul ar 4 JdgBhRqkLinAm 1, mcgemaﬁe@e%e%&%ﬁéa&rma@ mhded peri s by the
conventi onal processing nethods g., injection nol | di ng, pressing),

wher eby 10 espertianiy. gé%rdoqsraéiﬁéﬁntwfesi of TidsenprmiEd lplértr%ér%ne&@ﬁrﬁeved with
gentl e processligaRLOdme, 4R 11018 ERMB%hine 48RLbIE: ARANSIbRLPARELGU! ar t hat
excess fiber breakage and fhe associated great reduction in fiber | engt h
are |argely BY&ed ¥t tosoRotdrhd, ! Pt einpEgiE CHOCNABY Agears with
a | arge di angi@fro@atimme MAbERNTHLSISHHnd, at4‘~@ramln8dx@,@l’ohé ﬁbﬂeﬁa’énel esgnphan 2,
and generouslyidrnensroned nozzl e channel s and sprue c annel s are preferred

for use her ex {4 -$8mEgdrrioBTy RS Tou e b dngit ¢ o enaie®i st t he rod
granul es 1w | hetrmb tvmaphdhy sbddle bhen heliphaal dbi@hl band 8 ol eMperainses
(contact heatin gz and that the fibers wll not be reduced too nmuch in size
due to excesef )shear stress. Taking into account these neasures, nol ded
pans having on the average a greater fiber |ength than conparabl e nol ded
parts produced from short-fiber-reinforced nolding conpounds are obtained.
[n this vay, gl b anakichBRHY GORNbnd NyiBLARCALL RS |8 aGfEX Sty ol N
particular int dufus © efasticity, t tensile strength and the

not ched i npastingabengt keidsThy asomt wdouthe @arrbem—fqnbeg sorgpppehts (qortrieent

pul trusi ap et Hod hay oA dhAMRIGE, B eRnil, Lo @Mcibl 8LeLAMNiS.gM to 8
um 25 To a(r:rg\eper ate t?\rgporg%ber |r{rpreenat| ong[]pr i%qcbers miy 5 1Cparceheat ed to
tenperatures@ﬁﬁﬂpemﬁﬂmcdwﬁi@4mﬁemﬁ@WE0@fM@1éﬁpﬁébhevlR%ﬁmeN@@tmﬁgm-contact
preheating, gadiRpd..REe Q&@t(kﬁﬂ) OFneNQhc 85 dRr SNERTA I arlRVAC 83 iRy

expandi ng surfaces within the inpregnation chanber ensure 19 conplete

i npr egnat i on'agfmt Ked 9B sWilll CORMPPIFETS gl Jpfet ral most 8 FaARJERREY §i MY f rom t he
| pregnat i on>Pkd afial--Bienshapedy thQueNweoMefalh ad il dr efmpystLeqBngo that
granules with a circular, elliptical or rectanqul ar cross section are

obt ai ned255 Fo Bsppsrburcin s BE G- HEPAAUITIHEE Hiandtihg: 13 HEOF i ber s

may be coat egomi tiese DBRLCAL latart f4818RAL-chaYHS S MEHs) AScabRASE: kW T or
glass fibers and carbon fibers in the state of the art.

atoms), enanthlactam (7 carbon atoms), capryi lactam (8 carbon atoms), laury! lactam (12
carbon atoms) and/or the o,@-aminoe acids 1,4-aminobutancic acid, 1,6-aminohexanoic acid,

1.7-amincheptanoic acid, [.8-amincoctancic acid, 1,1l-aminoundecanoic scid and 1,i2-



It has surprisingly been possible according to this invention to achieve,
even when usi ng chopped gl ass, high notched inpact strength val ues which
are otherw se obtained only with 10 | ong fi ber reinforcenent and pol yam des
with a high nol ecul ar weight. According to this invention, high notched

i npact strength val ues are obtained w H] hi gh reinforcenent values in
particul ar: notched inpact strength val'ues greater than 20 kJ/n2 are
obtained with.a.al ass fiber content of 50 w%to 60 wt% notched inpact
strength val ues greater than 23 hi/n2 are obtained with a glass fiber
content of nore than 60 w% 15 In addition, high flow |lengths are achieved
according t t res
(injection %‘Ig é’%@gah%gamg'ﬁi?g%?ﬂbhﬁdgﬁa mXI‘mB lé!hg diﬁns }ngdy?ég\%vgﬁoesﬁgt hs of
>120 nm wit Hh@afghheewetss rféhmiheﬁéfeh@wvgkmvam@®om%&twttrmugﬂresca@gh ditgnal use
of internal hS £ her fl ow
| engt hs gﬁn eaglrécl%rlsa e ﬁ%ﬁ%\ﬁ %}pgnh&é%%f?s oM & E&Bgml %tc&%{rfeggﬁgl |y other
fillers and @eﬂlnf@ﬁ of qgminat erieaing yreays af ééo b’evt%zdéedd 120) ttterretaimthn@f
compounds ( CoERAREkE:AE: LBEAHORIEA), ERKoAR0v0S, 30ASH difARuAL s,.0f O to
30 wt% As preferred additional reinforcing materials, exanples include
carbon fi berselggylanphightend ithsedigyibution o griowrs perase ragudaidd Wit bl metiqs-  or
maram d fi beESaikEroGne exKB¥iLs FhedHereNOIBky! dHBRNS kel ofl XbUKERmbIGr €0f ) and
basalt fibers and glass fibers with a round cross section or mXxtures

t her eof ARy &F&bVise? ﬁ*é‘ﬁtni@@ﬁéﬁ of [ghether The¥ken et HEBpCTYs 5idrekshaad be used

as short fi b&t$niRk «ddQRGp EiBEES @80 & 90350 Anfolig form of a m xture of

different fibers. 20 Tﬁle i nventive thernoplastic nol di ng conpounds
according to the inventr on may prefer ably contain as conmponent (B2) a
particul ate fil m Xt ur or nore diffe fillers even in
conbi nati on teﬁ“ f‘t%Fﬁfn?ﬂl&(ﬂ’l?fg ﬁg’f’é}i"? THHERYE ERGFSTE A II% E?ﬁ’ Brae Bt Reul at e

fillers basefigofot &l @ fdmcbamesmhﬂbe;artleauaattacrxtczma:tmésasmvwmadde@m the patch

wol | astoni.te, kaolin, anor si li.cic acids, nesi um c rbonat e,

magnast o hy BESE TG ERAPRES TS B depm DA Tt SO Rt G BRCDr  hol | ow
- gl ass beads  gtmglioundcghoagy, acldn oparohcramzﬂeammg;bi@uﬂdegiﬂaa;ts igtiagsacticherds,

per manent |y netic.and/or nagn e netal .conpo nd/.o I I oys may
e eea. ThePprPTe e i Eiocl FETE FRacEr it a2t T re OeE e are tRE pvent Tve
nol di ng conpbunté: iy caldesentad, meﬁﬂoh&tt*daddvihmeaseﬁt@)amme, tgxylanﬁmaam t he
group of inor ¢ stabilizers such .as, copper [o stabrlrzers
| ubri cants, e %Xy iﬁnﬁ%]? eéitﬂrar_'\tgam 1aﬁgj”en &dﬁcﬁlepuip c tep&%eog e ae”\?fil

nmet al - coeitOed stpearritrmué egsiofrallagendt- (egblcfhle:ammcepzammas meﬁals&@@myﬂane@ f I ane
retardants po I ne_ oxi de,
pol yphenyl engﬂgﬁ%hcwg‘lﬁ %ryesto“ It’iggme 5 ﬁ’gﬁ X/%}%pa%'dr]%?&é%%ﬁ%%bgs r%el ease
15ai ds, opti cwt dgridghlizemer ssmbraten @Ih&:pthyﬂotﬁumrdnraicame@mdfsz}mt $rothe @sed as

phyIIoerrca h n n
additives a ?\gg}%ttglfs\}ghﬁ%{ &g%aglg Otén&flﬁjg% o tﬁlﬁp%u%&d&hé%ea O%[gchg%)rrpounds
and t hus t heerhygrdys dssianges ocifdbldise opares, Tremwdﬁemmmésrgtdla@n topsetine
mol di ng campounds %%RM%me%@ deaches..its limts with regard to the degree
of reinforcenent. using t at glass fibers, in particular glass
fibers wth an aInDst rectangular cross section, however, the flowability
of flame- protected nol di ng conpounds, for exanple can be adj ust ed
satisfactori [fye e%«ﬁlwﬂnrﬁﬂ@ RORIEEREes Pofeas BF RFEIEEErt KnoEp rneesz%Snﬁrieb lepa 67T/ 6l

nol di ng conpeiedss Wivk hvedh fibsamma riet:andanbeadibi &R Wi, ihf QhssBRARBhSS
phosphi ni ¢ acr d salts and/ or di phosgge nic acid salts, in gartr cular 25 the

al uni num and SEHSER iPnthEEBhi FERES VAh e S8 BHAY 19 e HiioRE® FaTSihRo®hat e
(fire classification according to UL-94: VOwith a test body 0.8 mmthick)
can still be processed well even with degrees of reinforcement of 50 wt% to
60 wt % and have a good surface. The concentration of the flane retardant is
preferably in the range of 10 wt%to 18 w% in particular in the range of
11 % to 15 w% based on the reinforced pol yam de nol ding 30 conmpound. In
particular the flane retardant is conposed of a mxture of 8.0-17.8 wm %

al um num zinc and/or cal ci um phosphonate and/or di phosphonate and 0.2-10,0
wt % el am ne pol yphosphat e.



For exanpl e, carbon bl ack and/ or carbon nanotubes nmay be used as antistatic
agents in the 5 inventive nolding conpounds. However, the use of carbon
black in addition to the carbon fibers that are present may al so serve to
i nprove the black coloration of the nolding conpound. 10 The
phyllosilicates used in the inventive fplding conpounds may include, for
exanpl e, kaolins, serpentines, talc, mca, vermculite, Mte, snectite
mont nor i |'1 onhb@end 84108 hEs GAMB) ScANAN DM A83100ke MnehildreR 06l 8k The
phyllosilicates may be surface-treated or untreated. 15Stabilizers and/or
anti agi ng agenication sl rgzedihige PrRYEHET Vathprsi thycednpotmtisomepet At dide, for
exanpl e, antgioxi-daft SwelidoShtDIPIBYEGIANES o JblY7aL abb biiZerss, dM plagogbers or
WV bl ockers. As al ready exg%alned above, the fiat glass fibers (Bl) are

d
al so used ad®drdP Al Eo48hi-D6i YR epiBh DEis! chdspan 1§l 26%-5B&hort gl ass fibers)
or alternatively as rovings (continuous fibers or long 20 glass fibers).
These gl ass fibers have dianmeters of the small|l cross-sectional axis of 3 um
to 20 un1an&héﬂﬁﬁéW@P@%mﬁﬂmﬂﬁ@mﬂ%@ﬁﬁm%WS%§¥§E%ﬂWéH§FméRf%M@Fwﬁ(ﬁhﬁto 40 um
where the ratd @oQfep bRBess Q5+ 8 a5t 11003k, BHESIREEPAAL: GHbaked:Q: @AGhaNOt her is
inthe range of 2 tg 6, in particular 3 to 6, nost esgecialLéﬁgreferably
from 3.5 to PstepndgesptignipteGhphaseer MapefPet (8- ¢l RE S P E AL AT B EE®accor di ng
to the ;nvemdfilo@relc&l@&’b@éfiﬁ%, Z.QJ@iiduﬂﬁEwﬁoiﬁry@@aio@faﬁﬁ|3&$}ﬁ:%tfﬂot3zﬁ{eﬁzati@1 g-alsoA-h o
D, M 25 and R-glass . fibers or _any m xtures thereof or mxtures with E-
and/ or Syblégﬁﬂ%?%gﬁ§mﬁﬁ91 @%3826%sed. The conventional sizings
customarily used for polyam de such as various am nosil ane sizings are
used, but sizings that are stable at hjgh tenperatures are preferred.
The i nvent 1 v+ BRysnT e THOPGPHG® SoRBONS etk SHOTERT SashEnt; onal
30 conpoundi gigmrachiUNes45ac hndiSs a8H,29¢ irewiSelr @yvnbdiurt Wi donsoeew Xt wigder or

screw kneader a_ 22 rul L t he nmer .conponent i | ted and the
r ei nf or ci ng %ﬁ?@ﬁf%?“?%?ﬁ§%&pﬁééégggﬁgﬂ8gg%é¥%ﬂﬁ“?ﬂggﬁgﬁmégﬁm%eoﬁﬁ1roduced
at the safre hogain efth erzpabiicicf barenindeagasitonsly iwkhttheehebxdirabdert gagrg. , by

means of a %LQQ figderéﬁ %ﬁpggﬁg@gnding is preferably perforned at set

barrel tenpera {5 C. Wth gentle processing of the

i nventive nolding 5 conpounds, reinforced nolded parts in which the fiber
| ength distribution is defipitely shif toward. greater fiber . lepgths arc
obtai ned. - THEAHE Frierrve b daaltb RS e RLd SRR P el e

| engt h by 20espwial@0%coed 4shghacbragdydmds Oipari son with nol ded parts based
on glassz§ibers hayi ng a round cross section. 10 The nol ded articles
produced fromthe inventive nolding conpounds are used for production of
interior and ext eriidy paktliss ppyefiér abbysiawd themaatleadilred i wgrivrlinedhani ca
function in the E%gkgm%ﬁlﬁkﬁﬁkﬁgﬂkﬁﬁﬂe M&Hk%&ﬁ&mmﬁport5, machi ne
construction, plunbing an ygi ene, nedicine, ‘energy and drive technol ogy,
aut onot i ve and- opdredilytorainiipo pelyamdnynbesiase iy iveit Srinalsteepithaiestides and
appliances for telgcomuni.catlgns, entertainment 15el ectronics, household
appl i ances, nechani cal engineering, heating or as fastening parts for

i nst al | at?fons or PEB¥lycaTTeaing OpisaE At SSERRTACH atoroff Iprar temdts talephtialipedd  As
possi bl e appl i cat) R fah bRl ded articles produced fromthe inventive
mol di ng conpounds, the field of netal conpression casting replacenments can
be nentioned in 2BUugkreysEdisarolygrdr erdssELtiFent jeshpgRolst erepitedis a4id
expected i n conbipat-konuMddiago0d i npact strength. Applications

25El ectric device field - Stopping el ements_and/ or adj usting el enents for
handhel d el ect ri @881 SsH A PB‘V“W&% RS 1Ee5P At 8ot &f BETT 1eEPRiAYe £FBns

(nol ded gntercon@g@ingﬁyi@gﬁgﬂﬂwdghhm;Tie rods and/or pistons for pneumatic
drills in a honbgeneous design, 1l.e., nade of one material or as a hybrid
part, i.e., a conbination of materials 30- Housings, gear housings for
angle grinders, drilling machines, electric planing machi nes or



grinding machines with or without integrated electric function (MD) in a
honogeneous design or as a hybrid part, whereby certain function areas
(e.g., force transm ssion surfaces, sliding surfaces, visible decorative
areas, handl e area) may be nade of another conpatible or inconpatible
materlal (e.g., for targeted del am nation and/ or deformation, intended
breaki ng points, force and/or torque ITmtation). - Tool receptacles, e.g.,
chucks and/ or securing neans - Sew ng nachi ne housings, sliding tables with
or without integrated electric function (MD) - Housings or housing parts
for tel ecomuni cattisbngy{dlig.nolvewick.yathestzed Ephangsy 50 obPh tecobbditaridni ¢

equi prent (| apt MSILAGS ShLert ai nment

el ectronic 10dev¥%g§§%§%}%§n%1?%gh&%ﬁ %&g%r?g@’f |ﬁ]e gl 1)5 %E’{oum nlli $ and/ or
function el ementmriagy g*fstaﬂﬁlmpot)@nﬁsa sypibarzed fromlay &sdt 5 ool m@hthwias&imdng, t oot h
br ushi ng, s NI NG, LOLLELS of SNENELyE Blabfies BIGIANEL AU G0 Wddelentl € hOUT
integrated electric 15 functions (MD) 1 n a honbgeneous ‘design’or as a
hybrid part - Vafidseus ceremdseisr metoylogopdioing. aod drothaiiienine, wharepy #idusi ngs,

val ve housi ngs og nY@%%Exaﬂi%ﬁEne&%&%'wéd%{th&aﬁ dleb Bt 6QEAt ed el ectric
functions (MD) in a honbgeneous design or as a hybrid part. 20Househol d
appl i ance fi eld HigEY ﬁ‘gﬁfﬂ obemidg i RiResed Tetret fes5t£30 mole chephihalisl acidel ectri ¢

or el ectronmechanigal gkQsiAG:SWsheRdiabRe k&l@%mﬁ%ﬁe@%m@rwﬁe@%% Seai th or
wi t hout i ntegrated electric functions (MD) f - refrigerators, freezers,

chest fréézers - %a%for’?@kw@ﬁ@n@dww*@wd%&?é@ d@ﬁ@"&rﬁﬁé%lﬁe‘?ﬁ%d 25 -

di shwashi ng nmechipegAd:aRL Fwanﬁa»e bhitEQMS | ES 2: 308 A mdUBEShaid ;001

wi t hout i ntegrat ed el'ectric functions ;M D) in a honbgeneous design or as a
hybrid part for Y- 2op&fat | g herasbitrefianine cHds tieehylicxamsthy epad8ri®ér nirror
adj ust ment, seat wRPSH i Ot ACHhUS HERRethyleRdishin@NbdsfiChn Bt HRCAAAR: Qfedir avel
indicator) - interior sensors, e.g., %or seat occupancy - exterior sensors-
(e.qg., for parki ﬁg‘:}f‘(’&sm stance, distance neter with ultrasound and/or radar)
- sensor gsin the p@AZiyNeysGORPbolAMi @D byrfiRsigd, frorl BINadkd AN ERNSeEShaBNEHOT

knocki ng sensors) - interi gr and exrbﬁrl or lighti ng notors and/or drive

el ements in the Mt&FAHEe Byl 1a’§P’8aan€én§yh’i IR AR
functions, exter E@rholf%ﬂﬁianfﬂhﬁ;fe@d’dzaﬁﬁjeu&tsdﬁ&ﬁ&he 160al denhy@adhie@ Nt usad] ust ment

n rr n rn..1 ndi r
and/ o eadj USt ITE Eaﬂy cyvsiahme go}\(r: at(g,, synthgszzea from at ieast 56 mol% terephthalic acid

and a mixture of hexamethylenediamine and bis-(4-aminocyclohexyl)-methane,
20 whereby at east 50 mol% hexamethylenediamine, based on the total diamine content,
15 used;

- partially crystalline polyamide, synthesized from at least 50 mol% terephthalic acid
and a mixture of hexamethvlenediamine and bis-{4-amince-3-methyl-cvelohexyl)-
methane, whereby at least 50 mol% hexamethyienediamine, based on the total

25 diamine content, is used;

- partially crystalline polyamide 61761 with 50 to 80 moi% hexamethvieneterephihal-
amide units and 20 to 50 mol% hexamethylensisophthalamide units;

- partially crystaliine polyamide 6T/61 with 55 to 75 moi% hexamethyleneterephthal-
amide units and 23 1o 45 mol% hexamethyleneisophthalamide units;

30



- regulating and/or control systens for the vehicle drive (e.g., for nedia
gui dance and/or 10requl ation of fuel, air, coolant, |ubricant) Mechani cal
function el enments and/or sensor housings with or w thout integrated

el ectric functions (MD) for - closing systens, |ocking systens, tow ng
systens, e.g., with autonotive sw vel ors, sliding doors, engine
conpartnent val ves and/or hoods, trunk 1ids, vehicle wi ndows - connectors
for fluid lines, connectors in the area of the autonotive electric and

el ectroni c systens. Mechani cal engineering field - 1 SO standard parts
and/ or machi ne eRgEBNrgsinegolyaside 6WS! wiHl(bS 1o Boheld hawedesencighidfies, gear 20
wheel's) in Standaﬁfc@uﬁts%%@%%%%nﬁf%h&gﬂ%lé&ggﬂhg?faﬁ%@(a}u 5| ¢ design or

honbgeneous enb - |1 SO st andar arts an ine elenents, e.g.,
screws, nuts, -bolrslly weegbes payamidest T4 @ﬂaﬂdra@l%ﬁ eixpresisilgpisrepihalamide

appl i cat i pn- specj,fi ﬁld@é’ﬁfogﬁ‘hcﬁﬁmé‘l%f}eﬁkm%éﬂ{hﬂgmﬁé‘ﬁ&m whereby certain function
areas, e.g., force transm ssion surfaces, slidi surfaces, decorative

i nspecti on ar eag2BHagyBalnraelyanie 4R Hen S@G?rﬁ%lmpzt”ﬁ @X@Pefh‘ﬁ@émﬁ'ﬁtmﬁbl e

material (e.g., H0k hiygebed del@nhiakhbQnenchdibaRleek hrgaki ng point,
force/torque limting). - Stands, feet, bases for nachining equi prrent such

as standing dri IH"“’Eﬁ%DCﬁWWé%m RolyBige 6 PO PO HaEHIHE e ey icrgewaitiines or

combi nati ons formrn&:t@ltsé@mktmmm!am\e@ﬁ%&mmlu&%ert parts, e.g.,
t hreaded bushings 30- Self-cutting scre Ener gy and drive technol ogy

field: -!¥ranes,PaHstsragdicayppsidt fR§e }‘.‘i‘é‘f’t 54 tc( %B@Y"r {‘Eé‘)efhé(hﬁg’ BrerlEdt eni ng

el ements for SO'a@zﬁd&@xhiﬁm‘%@%%@ﬁomﬁh&ﬁ%ﬁ M&&gﬂ&ﬁ&&%&h&ctrl c functions
(MD) in a honbgenequs design or as a art. 5- Adjusting and/or

readj usting el enftdy (“’é’“@1 s P@?‘mb@aﬂ"%%’“h H? H’@e@ heﬁa@rwlwtefeaw

bunpers) for coIdmggr@msmcﬂ%Bamofhga.gtﬁhﬂgﬁu@q@umﬁmval ve housi ngs W|th or
W t hout i nt egrat ed&ﬁl ectri.c functions hom&e eous design or as a

hybrid part. LB tﬁ‘i’?@ﬁtm]ﬁ?“”élfi?jﬂ/agﬁ ‘ﬁ‘gﬁw Aot &Py aRgiY 8y parts
wth or wit hout 1eﬁp;emaam@@kmk QLT b &3 fdne hianshyl Meié})phmaldmdlamg@me&us desi gn

or as a hybrid par noni or| ng devi ces and/ or equi pnent for supporting
vital functions. 386%%1” % a0 WiEh as scissors, clanmps, forceps,

kni fe handl es i np@nalnp mygan&(mssﬂm ghh StreadiSS0andipy béﬂadiemﬁéﬂetﬂrephﬂlaiamidﬁ
units and O to 4¢ mol% hexamethylenelsophthalamide units and 10 mol® to 30 mol%
aliphatic units of the formuta NH-(CH,),.,~CO, wherenis 6, 11 or 12;

20 - partially crysialline PA 6T/6VX with at least 50 mol% hexamethyieneterephthalamide
units and 10 mol% to 30 moi% hexamethvleneisophthalamide units and 10 mol¥ to

40 mol% aliphatic units of the formula NH-(CH,),.,-CO, where nis 6, 11 or 12;
- partially crystalline ternary PA 6T/61/K with 52 mol% to 73 mol% hexamethylene-
terephthalamide units and 0 to 36 mol% hexamethyleneisophthalamide units and 12 1o

25 48 mol% aliphatic units of the formula NH-{CH;),,-CO, wherenis 6, 11 or 12;
- partially crystalling PA 6T/6/X with 52 mol% to 73 mol% hexamethyleneterephthal-
amide units and 10 to 36 mol% hexamethyleneisophthalamide units and 12 mol¥% to

38 mol% aliphatic units of the formula NH-(CH,),,,-CO, where n ig 6, 11 or 12;
- mixtares of amorphous polvamide 6T/61 with at most 40 mol% hexamethyiene-

39 terephthalarnide units and at least 60 mol% hexamethyieneisophthalamide units and



- Constructions for short-termor energency stabilization of fractures in a
honogeneous design or as a hybrid part - Walkers with or without integrated
el ectric functions (MD) and/or sensors for load nonitoring in a
honbgeneous design or as a hybrid part. 20 The foll ow ng exanpl es and
figures are presented to illustrate thg i nvention hut without restricting
it. Exanples 25 The materials listed b ow were used in the exarrpl es: 26

PA type A: polyand T/ r 0 (11, 1=
1.57). ENB- CHEM E{&Q TPl |°§’Q%“‘%ﬁ¥‘”"}4m &U%p@?ﬁéavfﬁ%d%tq BT e (t% 30)
with M of appr obexaniet@Goet gtontizlapnle pnits; 1. 12 EMS- CHEM E AG, Switzerl and PA
type B: pol yam de Lons EVE; GHE VHE, i tzerl and
10 G ass fibers t ag:);{é?%m@‘}%ﬁ“réﬁ‘%@é@gﬁﬁ a@]fﬁ P alr’ﬁlﬁiﬁ %ﬁmgzlgj tniWwde, 7 um

t hi ck, aspect r athiplpetiofmitrios sarstectyitbmabd %awecsxdusaﬂwn aﬁdmgmedi aite agdszwitig, N TTO
BOSEKI, Japan (f}

, ah 49485 Ak k ass
fibers type B: NIPT%'C%% (%Ijgdﬁﬁ%%ggl ga%g Q%éiog]i%%ﬁcn%\?\nalg%% p%gcﬁ%&f%
aspect ratio of krowtvieetdimal axes = 2, aminosilane sizing, NI TTO BOSEKI ,
Japan (fiat glass fibers, cocoon-shaped, according to the invention) G ass
fibers type C CS 7928, 4.5 mmlong, 10 dmdiameter, BAYER AG Geany (gl ass
70f i bers wi t partigfar spgcaic raroesatsecl e nverivapeyifids e aafoliywive| ape200/ 70: a
mel am ne pol yphosphate (C ba Spez. GrbH), flanme retardant. CAS No.
218768-84-4 25 Exol i eGP1230: an or ganophosphor us sal\t Cariant Pr odukt e
Cni bH) f | afre FepTTh8AMII Iy CEERDEGTdL 18 A KE 18 ipOET 1 iPonk 4. RATEDLIVEs 1 to 3
wer e producegh @@, w«smrm@rﬁvvmmm@@lax,%@/@m PR OAAPRAY, PEENRIACK RS | el derer
nodel ZSK 30 The granul es PA6T/ 6
A 6T/MACMIE, PA 6T;’MACMI PA MACMT/6L, PA 6T/PACMS, PA 6T/PACMIO, PA
6T/PACMIZ, PA 6T/PACMIE, PA 6T/PACMI, PACMT/6L, PA MPT/MPL, PA MPT/MPE,
PAGT/MPL PA 6T/OT, PAST/12T, PA 6T/61/66, PA 6T/61/6, PA 5T/61/12, PA 6T/66/6, PA

15 6T/66/12, PA 6T/6/MACMI, PA 6T/66/PACMS.

In 2 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
20 equal 0 2, in particular greater than or equal to 3, and the smaller cross-sectional axis has a
length of >3 pm. In particular, a glass fiber that has a cross section as close to rectangular as
possible is preferred, with the ratio of the cross-sectional axes being greater tham 3, in
particular greater than or equal to 3.5, The glass fibers are in the form of chopped glags with
a length of 2mm to 30 mm. The glass fiber concentration in the inventive molding
25  compounds is between 20 wi% and 80 wid4, preferably between 40 wi% and 80 wi%,
especially preferably between 48 wi% and 75 wit%, most especially preferably between
48 with and 65 wi% and in & special embodiment of the invention the glass fibers are always

present in amounts of at least 60 witb,



PA6T/ 66 and the additives were dosed into the intake zone. The gl ass fibers
were dosed into 30the polynmer nmelt through a side feeder three housing
units upstream fromthe nozzle. 27 The housing tenperature was adjusted as
an ascending profile up to 350C. A throughput of 10 kg was achi eved at 150
rpmto 200 rpm Ganulation was perforped by means of underwater
granul ati on and/ or hot cast-off underwater, in which the polyner nelt is
forced 5 through a perforated nozzle and granulated in a stream of water by
cutting with a rotating blade i nmediately after |eaving the nozzle. After
granul at i ng Faneecendyemberment. TR figps s epdrassordingelo phegperidngse 992 §1#& gr anul es

were measur gﬂe@@ﬂh £ B8 1 £5 LML ESuNEL & RLAMCLL: wherdh) SelrRiRlor BRUIGS were
manuf actured on an Arburg injection nolding system wth the barrel 10

t enper at ur esedensl @es FOBE ¢ 350C BNl i 29t thaf eramt ol ISFEWasHEEd of 15

M mn wWas Sl oThe.$6h 864 84 siRlAcrb8AREEAL WEiHABens®lor 31 1l 0P pddQG: 2 The
measur enments were Perforned according to the follow ng standards and sing
1

the fol | owi AYEEEst TTEhjeEEE ¢ IMETEFHE BT PoTRIS I SBYion P9 53¢ PR &St ract i on
speed of 1 na e Q. R84 QLesREe: S4reN dafhiculaSEed? 134 67 cauhi)PE 5 Alhe 70 X
20/ 10 x 4 mtenperature 23C Tensile strength and tensile el ongation: |SO

527 with au-2#étisH ve9eet Ve (STRMCH T 1°eerine KdhoRverder hast afiemyd Sme8a cp
3167, type Aboss-deb@hn¥l adQAOux témm%@aa@ﬁ}ag Uh8o 286mR 8o-3Mied MRAGE: Bhkengt h
according to Charpy: 1SO 179/tal 1SO_test rod, standard: 1SQO CD 3167, type
El, 0 x I xi %‘?‘F“f’ £ the F9ES-PHOPY dREnY ed, ' 2 2T APFRUNSRIEE A0 FPE E3C 28

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

comparison with the E-glass fibers. However, all other types of glass fibers such as A, C, D,

M, R glass fibers or any mixtures thereof or mixtures with E- and/or S-glass fibers may also

15 beused.

In an abernative embodiment of the invention, only flat glass fibers having an elongated
shape and an almost rectangular cross section are used, the aspect rafio, i.e., the ratio of
dimensions of the main axis/cross-sectional gxis 1o the secondary/cress-sectional axis is 2 to
20 6, in particular 3 to 6, most especially preferably from 3.5 w 5.0. Cocoon-shaped glass fibers
or so-called glass fiber cocoons (cocoon fibers), te., 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
25 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 hybrid 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 t0 carbon fibers of 70/30 o §7/3, in

particular 80/20 to 95/5.



Not ched i npact strength according to Charpy: 1SO 179/*eA |1 SO test rod,
standard: 1SO CD 3167, type Bi, 80 x 10 x 4 nrn, tenperature 23C 1 not
instrunmented, 2 instrunented 5 G ass transition tenperature (Tg), enthal py
of nmelting (Ali) 1SO standard 11357-1/-2 Ganules 10 Differential scanning
calorinmetry (1) SC) was perfosni.ed w a heating rate of 20C/ mn Rel ative
viscosity: DN EN ISO 307, in 0.5 wt% mcresol solution, tenperature 20C 15
MP.: (nelt volume rate) According to I SO 1133 at 330 or 340C and with a

| oad of 21.6 kg Flow I ength: The flow | engths were determ ned using an

Arburg | nj ect of.Al diAE BBGRIRE dhRts 29 1BRRLRGHAL LROUNLDER 1320:210- 750).
PR

Flow spirals with the di nensions nmwere prepared at a nelt
t enper at ur e mduemlcga@f@r-wraedﬁm améq%ﬁé Pﬁ‘{“f}#% bbpulmrmm@eds BhihKkage:

25Shri nkage yas; st%tf%&mu&%d(drﬂ; :QER8ISER GnB¥rlalth 86h QbR A inbg xGEQr di ng to
| SO 294-4 on thél basi s of é‘pggtse V\nﬁth@t hg%%r%qrrenm on;b060>?60x2 mm (shri nkage

pl ate). The Shrd H&HEPHt at es were produced at barrel tenperatures of 320 to
340C, a dwell pressure of 600 bar and a nold tenperature of 160C on a
Ferromati k M I acron K85D- S/ 2F inj ecti on rml di ng nmachi ne. 30 29 Bur st

pressure: |1I1nédﬁlca Qédec i on-.nol.d

sea t |n5|de
di anet er 27. mef?{l cKnes am}l!e% Obné)med qﬁl? I'ed m?ﬁfrﬁhq % %rig)!nl}lnt ed in a

burst; presslurgh mfésmnsctanﬁtn,by pmam 4ofm & Guingkcaatdt mr@wsqlaoj/ﬂmaulw wolgaupl i ng
and subj ect e}%jartg %y %ebc%ﬁx%%mﬁ& plO srs%ﬂtrx?e?h dg ?e. (?,ri};lj_f:étigirl I;ploll il .g,efnlg%lng}a whereby
10 especially good properties of the molded part are achieved with gentle processing methods.
In this comtext, gentle means in particular that excess fiber breakage and the associated great
reduction in fiber length are largely avoided. In injection molding, this means that worm
gears with a large diameter and a low compression ratio, in particular less than 2, and
generously dimensioned nozzle channels and sprue chammels are preferred for use here. In
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 inte account these measures, molded parts
having on the average a greater fiber length than comparable molded parts produced from
short-fiber-reinforced melding compounds are obtained. In this way, an additional
20  improvement in properties is achieved, in particular in the modulus of elasticity, the tensile

strength and the notched impact sirength.

The continuous carbon fibers usad in the puitrusion method have a diameter of 5 um o

10 pm, preferably 6 pm to 8 um.
25
To accelerate the fiber impregnation, the fibers may be prebeated {0 temperatures up 1o

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



S5pressure load until failure) at a rate of pressure increase of 10 bar/s.

The maxi mum pressure reached is given in the tables.

Unl ess ot herw se

noted in the table, the test objects were used in a dry state. To do so,

the test objects were stored in a dry environment for at

| east 48 hours at

roomtenperature after being 10 produced by injection nolding. Table 1:
Exanples Ito 5 and Conparative Exanple 1 (VBl) PA type Alwt %50 40' 35. 30

40140 1 PA type.B i%}}%n%o Oofg&iél) ﬁéer% ggibat% pbiRE! Bl YRG! HRABIL 8 Jhe/O 010

G ass fibers type

impregnation unit can be shaped through controlied roller svstems so that granules with a

cireular, elliptical or rectangular cross section are obtained.

5 To improve the matrix binding and fiber handling, the fibers may be coated with chemically

different lavers such as those known for glass fibers and carbon fibers in the state of the art.

it has surprisingly been possible according to this invention to achieve, even when using

chopped glass, high notched impact strength values which are otherwise obtained only with

10 long fiber reinforcement and polyamides with a high molecular weight. According o this

invention, high notched impact strength values are obtained with high reinforcement values

in particuler: notched impact strength values greater than 20 ki/m® are obtained with a glass

fiher content of 50 wt% to 60 wi%, notched impact strength values greater than 23 kI/m® are

obtained with 2 glass fiber content of more than 60 wi%.

In addition, high flow lengths are achieved according fo 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 wit%. With the additional use of internal

andfor external iubricants, however, significantty higher flow lengths can easily be achieved,

20 as shown by Example 11.

Optionally other fillers and reinforcing materials may also be added to the molding

compounds {companents B, through B.) may also be added in amounts of 0 to 30 wih. As

preferred additional reinforcing materials, examples include carbon fibers (graphite fibers),

25 boron fibers, aramid fibers {p- or m-aramid fibers {e.g., Keviar® or Nomex®, DuPont) or

mixtures therecf) and basalt fibers and glass fibers with a round cross section or mixtures

thereof may also be mentioned, where these reinforcing fibers may be used as short fibers or

iong fibers are also in the form of a mixture of different fibers.



G ass fibers type Clwt %0010 010 i 60 Properties MVReni 10m (340C 21. 6kg)t
in 12151205 165 135 1170 160 d ass fi ber content H/450. 360. 2 65.2169.8 60.1
>280 602 | >28r1 EDT A (1.8 MPa)j 'Vj >280>280 t >2801>280 EDT C (8

Mpa) 1C12221 253

20

The inventive thenﬁop}&stic molding compounds according to the invention may preferably
contain as component (B;) a particulate filler or a4 mixture of two or more different fillers
even in combination with reinforcing materials. For example, mineral particulate fillers based
on tale, mica, silicate, quartz, titanium dioxide, wollastonite, kaolin, amorphous silicic acids,
5 magnesium carbonate, magnesium hydroxide, challk, lime, feldspar, barium suifate, sclid or
hollow glass beads or ground glass, in particular ground flat glass fibers, permanently

 maguetic and/or magnetizable meta} compounds and/or alloys may be used. The fllers may

also be surface ireated.

10 However, the inventive molding compounds may also contain other additives (C), e.g., from
the group of inorganic stabilizers such as copper halides, organic stabilizers, tubricants, dyes,
nucleating agents, metallic pigments, retal flakes, metal-coated particles, halogenated flame
retardants, halogen-free flame retardants, impact modifiers, other polymers such as
polyphenyiene oxide, polyphenylene sulfide, antistatics, conductivity additives, mold release

15 aids, optical brighteners, natural phyllosilicatas, synthetic phylosilicates or mixtures of the

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 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 67T/6] molding compounds with a flame-retardant
finish using, for example, phosphinic acid salis and/or diphosphinic acid salts, in particular
25 the aluminum and calcium phosphinates and optionally melamine polyphosphate (fire
classification according to UL-84: V0 with a test body 0.8 mm thick) can still be processed
well even with degrees of reinforcement of 50 wi% to 60 w% and have a good surface. The
concentration of the flame vefardant is preferably in the range of 10 wt% o 18 wt%, in
particular in the range of 11 wt% to 13 wi%, based on the reiaforced polyamide molding

30 compound. In particular the flame retardant is composed of a mixture of §.0-17.8 wi%



260 1267 2221212 Modulus of 1MPa 1 elasticityl 17800 122100 25000 28000
21900121800 | [ Modul us of elasticityJMPa | onkitudinall1ll 19600 123900 1 !

27300129700 1 1 23900 124000 30 Modul us of elasi transverse') 113000
116200 |
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it

aluminum, zinc and/or calcium phosphonate and/or diphosphonate and 0.2-10.0 wi%

metamine polyphosphate.

For example, carbon black and/or carbon nenotubes may be used as antistatic agents in the

5 imventive molding compounds.

However, the use of carbon black in addition to the carbon fibers that are present may also

serve to improve the black coloration of the molding compound.

16 The phyllcsilicates used in the inventive molding compounds may inciude, for example,
kaolins, serpentines, tale, mica, vermiculite, illite, smectite, montmorillonite, hectorite,
double hvdroxides or mixfures thereof. The phyliosilicates may be surface-treated or

unfreated.

15 Stabilizers and/or antiaging agents used in the inventive molding compounds may include,

for example, antioxidants, light protectants, UV stabilizers, UV absorbers or UV blockers.
p gl p

As already explained above, the flat gless fibers (B} 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 um to
20 um and a diameter of the large cross-sectional axis of 6 pm to 40 pm, where the ratio of
the cross-sectional axes perpendicular to one another is in the range of 2 fe 6, in particular 3
to G, most especially preferably from 3.5 to 5.0, In particnlar, E- and/or 5-glass fibers are
used according to the mvention. Howsver, all other types of glass fibers, e.g., A-, O+, D+, M-
25  and R-glass fibers or any mixtures thereof or mixtures with B- and/or S-glass fibers may also
be used. The conventional sizings customarily wsed for polyamide such as various

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

The inventive polvamide molding compounds can be produced on conventional

30 compounding machines such as a single-screw or twin-screw extruder or screw kneader. As a



16900 17900113400 | 11 | 11700 Ratio of nodulus of elasticity transverse/
| ongitudinal tensile strength ' I | | 0.60 0.68 0.62 0.601 0.56 0.49
Tensile strength MPal 242 [ 268, 273 289245 230 Tensilestrength
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rule, first the polymer component is melted and the reinforcing material (glass fibers and/or
carbon fibers) can be introduced at the same location or at different locations in the extruder,
e.g., by means of a side feeder. The compounding is preferably performed at set barrel
temperazures of 280°C to 360°C. With gentle processing of the inventive moiding
5 compounds. reinforced molded parts in wihich the fiber length distribution is definitely
shifted toward greater fiber lengths are obtained. Thus the inventive molded parts have a
higher average fiber length by 20 to 200% on the average in comparison with molded parts

based on glass fibers having a round cross section.

10 The moided articles produced from the inventive molding compounds are used for
production of interior and exterior parts, preferably with 2 load-bearing or mechanical
function in the field of electronics, furniture, sports, machine construction, plumbing and
hygiene, medicine, energy and drive technology, automotive and other transport means or
housing materiats for devices and appliances for telecommmunications, entertainment

15 electronics, household appiiances, mechanical engineering, heating or as fasiening parts for

installations or for containers and ventilation parts of ali 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 partcular, where an extremely high stiffness is expected in combination with a good impact
strength.

Applications

o
(%28

Electric device field

- Stopping elements and/or adiusting .elements for handheld electric tools with or without
integrated electric functions {molded interconmect devices, MID)

- Tie rods and/or pistons for pneumatic drills in a homogeneous design, ie., made of one
material or as a hybrid part, 1.e., a combination of materials

30 - Housings, gear housings for angle grinders, drilling machines, eleciric planing machines or



| ongi tudinal ') MPa 211 241, 251 247 230 224 Tensilestrength I MPa[
transverse') 99 1071106 80 66 Ratioof transverse/1 lon.g.itudinaltensilel
strength 0.45 [0.41 0.4310.430.34! 0.29 Tensile elongation.
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grinding machines with or without integrated electric function (MID) in a homogeneous
design or as a hybrid part, whereby certain function areas {e.g., force transmission surfaces,
sliding surfaces, visible decorative areas. handle area) may be made of another compatible or

incompatible material (e.g., for targeﬁed delamination and/or deformation, intended breaking

L

potnts, force and/or torque Hmitation).

- Tool receptacles, e.g., chucks and/or securing means

- Sewing machine housings, sliding tables with or without integrated electric function (MID)
- Housings or housing parts for telecommunications (e.g., celluisr telephones), office

electronic equipment (laptop casings and projecior housings) and entertaimment electronic

16 devices

Plumbing and hygiene field

- Housings and/or function elements (e.g., for pumps, gears, valves) for mouth washing, tooth

brushing, cemping toilets, shower cells, hygiene centers with or without integrated eleciric
15 functions (MID) in a homogeneous design or as 2 hybrid part

- Various conneciors or connecting modules

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

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

20  Household appliance fieid
Housings and/or function eiements for mechanical, electric or electromechanical closing
systems, locking systems or sensors with or without integrated electric functions (MID) for
- refrigerators, freezers, chest freszers
- baking ovens, kitchen stoves, steam cookers

25 - dishhwashing machine

Automotive field

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

homogenecus design or as a hybrid part for

30 - operaling elements/switches (e.g., for exterior mirror adjustment, seat position adjustment,



1.611.4 1.311.01.311. 2 Inpactstrength Charni, 23C kPnR2 75171 74173 6.5 163 |

Not chedi npact , strengthCharpy, | | 23C 17m 20 It 24 125 16 12 1 Shrinkage
transverse % . 1910. 16 0. 1510. 20 0. 280. 39
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Hghting, direction of travel indicator)
- interior sensors, e.g., for seat occupancy
- exterior sensors (e.g., for parking assistance, distance meter with ultrasound and/or radar)
- sensors in the engine compartment (e.g., vibration sensors and/or knocking sensors)
5 ~imterior and exterior dghting
-motors and/or drive clements in the interior and exterior area {e.g., for seat comfort
functions, exterior rear mirror adjustment, main headlight adjustment and/or readjustment,
furn indicator lights) |
- regulating and/or control systems for the vehicle drive (e.g., for media guidance and/or
10 regulation of fuel, air, coolant, lubricant)
Mechanical funciion elements and/or sensor housings with or without integrated electric
functions (MID) for '
- closing systems, locking systems, towing systems, e.g., with autormotive swivel doors,

sliding doors, engine compariment vaives and/cr hoods, trunk lids, vehicle windows

et
L]

- connectors for fiuid lnes, commectors in the area of the automotive electric and electronic

systems.

Mechanical engineering field

- SO standard parts and/or machine elements (e.g., screws, nuis, bolts, wedges, shafts, gear
200 wheelsy in standard dimensions or in application-specific design or homogeneous

entbodiment

- 18O standard parts and/or machine elements, e.g., screws, nuts, bolts, wedges, shafts in

standard dimensions or application-specific design or as 2 hybrid part, whereby certain

function areas, e.g., force transmission surfaces, sliding surfaces, decorative inspection arsas
25 may be made of another compatible or incompatible material {e.g., for targeted delamination,

intended breaking point, force/torque limiting).

- Stands, feet, bases for machiming equipment such as standing drill machines, tabletop érill

machines, miliing machines or combinations for metal working and/or woodworking

- Insert parts, e.z., threaded bushings

30 - Self-cutting screws



Shrinkage longitudinal OA 0.5 0.45 0.42 0.42 0.600.81 | Flow I ength
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Epergy and drive technology ﬁeid:

- Frames, housings, supporting parts (substrate} and/or fastening elements for solar cells with
or without integrated electric functions (MID) in a homogeneous design or as a hybrid part.

- Adjusting and/or readjusting elements (e.g., for bearings, hinges, joints, tow bars, bumpers)
for collectors,

- Pump rousings and/or valve housings with or withou! integrated electric functions (MID) in

a homogenecous design or as a hybrid part.

Medical equipment field
~ Frames, housings, carrier parts with or without integrated electric fumctions (MID) in 2
homogeneous design or as a hybrid part for monitoring devices and/or equipment for
supporting vital funetions.
- Disposable equipment such as scissors, clamps, forceps, knife handles in a homogeneous
design or as a hybrid part
- Constructions for short-term or emerzency stabilization of fractures in a homogeneous
design or az a hybrid part
- Walkers with or withowt integrated electric functions (MID) and/or sensors for load

monitering in a homogeneous design or as a hybrid part.

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

resiricling it.
Ezamples

The materials iisted below were used in the examples:

Burst pressure b.1300n. b.

n.

b.



1) Tensile test perforned on Bia. est object n.b.a-- not determned 31 In
conparison with the nol ding conpound using round glass fibers (VB 1), the
i nventive nol ding conpound (B2) based on PA6T/ 6l has a 39% hi gher
transverse stiffness and a 50% hi gher transverse strength. In conparison
wi th the nol di ng conmpound with round gl)‘ﬂss fibers (VB2), the inventive

nol di ng conpound (B7) based on PA6T/ 66 has a 34% hi gher 5 transverse
stiffhess and a 51% hi gher transverse strength. The inventive nol di ng
conpounds based on PA6T/ 61 (B2) and PA6T/ 66 (B7) exceed by 25%to 35%the
transverse stitfmiess andpoyantidgediTeN €1sE) stth dhgt hopedx. t hed0 mhdifg cpounds

produced wi th cocoon-sha @ﬁ}ﬁ% fARers .according to experinments 5 and 10.
The hi gh defl ection tenpgggt ure ?Iﬁ%$%8w% Gct he nol di ng conpounds

reinforced wwith 60 wt % of the flat glass fibers having an aspect ratio of

10 4.0 (Exarmpl sAs 30 ' « t hat of t. ntional_ npl di ng
comoundE%(VBrﬁl ?g‘%*ﬁiﬂ% m&i%&%#‘ggﬂ%%%i% %i‘@gfag%}iﬁﬁ g}rméjﬁﬁ%l g@%‘s fibers
do not achi eve the perfoENarc&ENIEVEE Sottzerthad | nvent i ve nol di ng conpounds.
32 Modul usof 1Mpa el asticity , mansverseO | 1060013700 114900 | [ 115100
11150010200 | 1 Ratioof nobdulus 1 1 ofelasticity 1

PA type B: polyamide 6T1/66 (60:48) with w =167, EMS-CHEMIE AG,

Switzerland
1
Glass fibers type A: NITTOBO CSG3PA-820, 3 mm Jong, 28 um wide, 7 wm thick, aspect
ratio of cross-sectional axes = 4, aminosilane sizing, NITTO BOSEK],

Japan {flat glass fibers, according to the invention)

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

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

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

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

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

25 Exolit*GP1236: an organophosphorus salt (Clariant Produkte GmbH), flame retardant.

The molding compounds of the compoesitions in Tables 1 10 3 were producéd On a twin-screw
extruder from the company Wemer & Pfleiderer model ZSK 30. The granules PAGT/6L,
PAG6T/66 and the additives were dosed into the intake zone. The glass fibers were dosed into

30 the polymer melt through a side feeder three housing units upstream from the nozzle.



L transverse/ longitudinal 10.60 ' 0.61 0.63 0.56 10.53 1 1 0.47 Tensile
strengt hEMpa 249 26026225512551251 i Tensilestrength |longitudinal') Ma
12001215207 1210 1195181 1 1

27

The housing temperaturs was adjusted as an ascending profile up to 350°C. A throughput of
10 kg was achieved at 150 rpm to 200 rpm. Granvlation was performed by means of
underwater granulation and/or hot cast-off underwater, in which the polymer melt is forced
5 through a perforated nozzle and granulated in a stream of water by cutting with a rotating
blade immediately after leaving the nozzle. After granulating and drying at 110°C for

24 hours, the properties of the granules were measured and the test bedies were produced.

The test bodies were manufactured on an Arburg injection molding system, with the barrel
10 temperatures set at 300°C to 350°C and a circumferential screw speed of 15 m/min was set.

The selected mold temperature was set at 100-140°C.

The measurements were performed according to the following standards and using the
following test objects.
15
Modulus of elasticity:
IS0 327 with a traction speed of 1 mm/imin
IS0 tension rod, standard: ISO/CD 3167, type Al, 170 x 20/10 x 4 mm, temperafure
23°C
20
Tensile strength and tensile elongation:
ISO 527 with a traction speed of 3 mm/min
ISO tension rod, standard: ISO/CD 3167, tvpe Al, 170 x 20/10 x 4 mm, temperature
23°C
25
Impact strength according to Charpy:
ISO 179/%el)
IS0 test rod, standard: ISQ/CD 3167, type B1, 80 x 10 % 4 mm, remperature 23°C

# 1= not instrumented, 2 = instrumented



Tensil estrength Mya transverse |I) 197' 100 96 89 180 66 Ratiooftensile
strength transverse/ | ongitudinal 10.49 ;0.47 0.46 0.42 1 0.41 0.33
Tensil e el ongati on

20

30

28

Notched impact strength according to Charpy:
ISO 179/*eA
ISQO test rod, standard: 1SO/CD 3167, type B1, 80 x 10 x 4 mm, temperature 23°C

¥ 1 =pnot insirumented, 2 = instrumenied

Gilass transition temperature {Tg), enthalpy of melting (AH)
180 standard 11357-1/-2

Granules

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

Relative vigcosity:

DIN ENISG 307, in 0.5 wt% m-cresol sohition, temperature 20°C

MVR: (melt volume rate)

According to ISO 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 x
10 mm were prepared at a melt temperature of 330-340°C and 2 mold temperature of
120-130°C.

Shrinkage:
Shrinkage was determined i processing by mjection molding according to IS0 294-4 on
the basis of a plate with the dimensions 60x60>2 mm {shrinkage plaie). The shrinkage
plates were produced at barre! temperatures of 320 o 340°C, a dwell pressure of 600 bar

and a mold temperature of 160°C on a Ferromatik Milacron KE5D-5/2F injection

molding machine,



py, 23C Um 751761 79 1 70 170

9 1.611.4 11.2 1.51.8 Inpactstrength Char
/2 1 1

h
66 Not chedi npact' } strengthCharpy, 23C It

Burst pressure:
A cylindrical injection-molded body, sealed at one end (inside dimmeter 27.2 mm; wall
thickness 4 mm) is filled with water, mourtted in & burst pressure test stand by means of a
quick-action hydraulic coupling and subjected to a burst pressure test (short-term internal
5 pressure load until fallure) at a rate of pressurs increase of 10 bar/s. The maximum

pressure reached is given in the tables.

Unless otherwise noted in the table, the test objects were used in & dry state. To do so, the test

objects were stored in & dry environment for at least 48 hours at room temperature after being

10 produced by injection molding,

Table 1: Exzmples 1 to 5 and Comparative Example 1 (VB1)

Example | i 2 3 4 E VB1
‘ Composition

PA type A W% 50 40 135 30 40 40
PAtype B 0 0 0 0 0 0
[Giass fibers wpe A with |50 60 63 70 10 0
Glass fibers type B wi% | 0 0 0 0 60 0

I Glass fibers type C | wt% 0 o 0 0 0 60
Properties

MVR em’/10m (215 (205 165 [135 170|160
(340°C/21.6kg) in i

Glass fiber content | wt% 503 . 602  |652 698 |60 603
HDT A (1.8MPay °C =280 {>Z280 (>280 [>280 >280 [>280
HDT C {8 Mpa) e 222 233 260 267 222 212
Maodutus of MPa 117800 | 22100 125000 | 28600 121900 {21800
elasticity

Modulus of elasticity | MPa 19600 123900 ;27300 129700 23900 ;24000

. . ! i ]
tongitudinal’ !




120 g 124 25 1 11511 1Shrinkage Itransverse 0.20 10.20 0.21 1 ' 0.38
10.40 0.50 Shrinkagel% 'l ongitudinal 10.63 10.59

30

Modulus of elasticity l MPa 13000 116200 | 165960 17900 |13400 [11760

i
transvsrse")

Ratio of modulus of 1060 1068 10.62 1060 036 040
elasticity transverse/
jongitndinal  tensile

strength

Tensile strength MPa 242 268 273 289 245 230

Tensile  strength MPa 211|241 1251 (247 (230|224

longitudinal”

Tensile  strength MPa |95 99 107 [106 |8 66 |
1

ransyerse :
Ratio of trangverse/ 0.45 .41 0.43 10,43 0.34  :0.29
longitudinal  iensile
sirength
Tensile elongation | % i1.6 1.4 1.3 L0 1.3 1.2
Impact strength | kJ/m® |75 71 74 73 63 63
Charpy, 23°C
Notched impact | kI/m® 120 22 24 23 16 12
strength Charpy,
23°C j |
Shrinkage transverse | % 0.19  0.06 1015 >G.20 .28  10.39
Shrinkage % 0.5 045 1042 1042 1660 1081
longitadinal |
i Fiow length utlas) L60 150 145 135 145 | 146
(340°C/130°C)

Burst pressure bar b, 300 ; n.b. nb. nb. ] 250

Y Tensile test performed on Biax test object
1.b. = not determined



10.55 0.51 0.6510.89 Flow |l ength (330C/ 120C) nun 1581134
Bur st pressure(bar

performed on Bi ax test bodies n.b.

05
n.h.380 11 33 "Tensile test
= not determ ned

in.b.1430 n b .Dhb.

31
In comparison with the molding compound using round glass fibers (VB1), the inventive
molding compound (B} based on PA6T/6] has a 39% higher transverse stiffness and a 50%
higher transverse strength. In comparison with the molding compound with round glass fibers
(VB2), the inventive molding compound (B7) based on- PAGT/66 has a 34% higher
transverse stiffness and a 51% higher transverse strength. The inventive molding compounds
based on PAGT/6I (B,) and PAGT/66 (BT7) exceed by 23% to 35% the transverse stiffness
and/or transverse strength of the molding compounds produced with cocoon-shaped glass
fibers according to experiments 5 and 10. The high deflection temperaturs (HDT C) of the
molding compounds reinforced with 60 wi% of the fiat glass fibers having an aspect ratic of
4.0 (Example 2} i3 30°C higher than that of the conventional molding compound (VB1).
Thus molding compounds reinforced with round glass fibers do not achieve the performance

level of the inventive molding compounds.

_Fable 2: Examples 6 through 10 and Comparative Exampie 2 (VB2)

Example 6 7 g8 9 l 10 VE2
' Composition 1
PA type A W% 0 0 0 0 0 K
PA type B 50 40 35 30 40 40
Gilass fibers type A | wit% 50 60 65 70 0 G
Glass fibers type B [wi% 0 [0 10 R T
(Glass fibers type C | wit¥e i 0 10 0 ! o 60
Properties |
MVR cm’/10mi | 103 90 70 45 30 75
(330°C/21.6kg)  |n
Glass fiber content | wi% 50.0 1597 031 1695 603 |61
Modulus of | Mpa 18400 123300 25666 (28006 (22800 122600
elasticity
Modulus of | Mpa 17700 122400 123800 127200 21900 121600 |
elasticity ; | !
| longitudinal” | | g

120



Speci al test bodies (BIAX, published in Noss'Ovra Personal Journal,
Decenber 2006, no. 12, 5 vol. 29. EMS-CHEM E AG were used for the tensile
test; these test bodies allow neasurenent of the stiffness and strength in
correlation with direction. It is found fromthe conmparison with 60 w %
reinforced nol di ng conpounds that by copbining (oriented) flat glass fibers
with the inventive | ow vi sc05| ty pol yam de nol ding 10 corrpound t he
transverse TESSCan e |n e T t Yo anth-EdTe transver se

St rongth by ROUE o Ay coie i pava a2t TR D SR | ant h

di stributi ﬂﬁﬁﬁﬁitl he glass fibers and the average fiber lLength were

det er m ned ul% Jventive nol di ng bodi es| cont ai ned|gl ass}; fi bers 15which
definitely ihad_a ‘areater fiber Iengjth Lh theiproduction of the test bodies
by i nj ecti oRenpldi mgdulmnot her HdWantidge pf6% hel-fmventd vetddl di ng conpounds
was not i ced snamel y, {141%@ definitely reduced filllingipressure ijn conparison
wi th conven t| onal ng corrpounds rei nforced with round gl ass fibers. The
20conbi natl ‘emnsedrsed’ ow- vi scosi ty| pol yam des and]f | at gl asg fibers allows the

production lof . J.pj&cti onjnol ding parts with anjapproxi mately 20-30% | ower

filling pressire. Tahle 3: Examplel 11 and Conparatiive Exanmplle 3 (VB3)
Exanpl el 1 elsyBgre@gthposhps on | 243 PA 2§ pe  2VK | #it5% 1235 14310 PA type B
Tensile  sirength! Mpa 200 (215 1207 (210 {195 1181
longitudinal? 7 ' i
Tensile  strength Mpa 97 00 196 {89 80 66
transverse” | i
Ratio of tensile 049 1047 1046 1042 (041 1633
strength
fransverse/
longitudinal
Tensile elongation | % 19 L6 1.4 1.2 1.5 1.8
Impact strength | kJ/m® 75 | 76 | 76 70 70 66
é(fharpy, 23°C |
Notched  impact|kifm” 20 23 24 25 15 111
strength  Charpy,
23°C 1
Shrinkage % 020 1020 1021 (038|040 050
iransverse
Shrinkage % 0.63  [0.59 055 1051 1065 10.89
longitudinal i
Flow length s 1158|134 123 105 120 1110
330°C/120°C) | | i
| Burs{ pressure bar fn.b. 430 nb. b, nb. f 380 |




wt %

1

31.1 131.1 | Exol eOP 12301 w2/0 112.0 112. 0 Mel ape200/ 70l wt %

0.5 0.5

Al ugel 34-TH (alum num stearate)Iwt% 1 0.5 1 0.5 Stabilization/pignment

1.9 -

10

15

1 1.9

33

D Tensile test performed on Biax test bodies
n.b. = not determined

Special test bodies (BIAX, pubiished in Nosg'Gvra Personal Journal, December 2006, no. 12,
vol. 29. EMS-CHEMIE AG) were used for the tensile test; these test bodies allow

measurement of the stiffness and strength in correlation with direction.

t is found from the comparison with 60 wit% reinforced moiding compounds that by
combining {(oriented) flat glass fibers with the inventive low-viscosity polyamide moiding
compound, the transverse siiffhess can be improved by more than 30% and the transverse

strength by 50%%.

After incineration of the fest oblects, 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 intection molding, another advantage of the inventive
moelding compounds was noticed, namely the definitely reduced filling pressure in

comparison with conventional molding compounds reinforced with round glass fibers. The

combiration of tow-viscosity polyamides and flat glass fibers allows the production of

injection molding parts with an approximately 20-30% lower filling pressure.



G ass fibers type Aw% | 50 10 "d ass fibers type Cw% , 0 50~

Properties
Modul us of

5

MYR (330" C/21.6 kg)Omin 175 dass fiber content wt% 50.0 150.
elasticity MPa 117'900 17000

34

Table 3: Example 11 and Comparative Example 3 (VB3)

Hxample 11 VB3
Composifion |

PA type A-VE lwi% 40 40
PAtype B wit% 31.1 311
Exolit"OP 1230 wi% 12.0 12.0
T Melapur200/70 wi% 0.5 0.5
Alngel 34-TH (aluminum wistearate) | wit 0.5 0.5
Stabilization/pigment Wt 1.9 1.9
Glass fibers type A wi%% 56 0O

Glass fibers type C ' wi% { 50
Properties |

MVR (330°C/21.6 kg) cm’/10min | 75 35
Glass fiber content wi%e 50.0 50.1
Moduius of slasticity MPa 17900 17000
Tensile strength MPa 143 138
Tensile elongation % 1.2 1.1
Fiow length {330°C/120°C) T 460 315
Fire classification UL-94 Vo Vo
{thickness of the test bodies: (.8 mm } |

D Tension test performed on Biax test hodies

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 moiding compound reinforced with round glass fibers buf otherwise
having the same composition. In the case of the inventive Example 11, the resulting flow

length is approximately 46% higher.



TTensile sirength(19fPa 143 1138 Tensile elongationl% 111.2 1.1 Flow
l ength (330C/).20C) | nun .1460 VO 315 VO Fire classification UL-94
(thickness of the test bodies: 0.8 nm35 || Tension test performed on
Bi ax test bodies 5 As shown the conparison of Exanple 11 and Conparative
Exanpl e VB3, the flane-retardant nol ding conpound reinforced with
(oriented) fiat glass fibers can be @flg%%ssed much better than the nol ding
conmpound reinforced with round gl ass s but otherw se having the sane
conposition. In the case of the inventive Exanple 11, the resulting flow
| ength is approxi mately 46% hi gher. 10

1. A reinforced polyamide molding compound having a high notched impact

strength, consisting of:
5 (A) 20 to 60wt % of at least one partially aromatic 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 1, less than 1.9,
the one or more polyamides selected from the group consisting of:
polyamide 61/61, which contains 50 to 80 mol %

10 hexamethyleneterephthalamide

units and 20 to 50 mol % hexamethyleneisophthalamide units;

polyamide  6T/66  which  contains 50 to 80mol %
hexamethyleneterephthalamide wunits and 20mol % to 50mol %
hexamethyleneadipamide (66) units;

15 ternary polyamide 6T/61/66 containing 50mol % to 70mol %
hexamethyleneterephthalamide  units, 5 mol % to 45mol %
hexamethyleneisophthalamide  units and  5mol % to  4Smol %
hexamethyleneadipamide (66) units;

and mixtures, blends or alloys thereof;

20 (B) 40 to 80 wt % of at least one filler, consisting of:

(By) 20 to 80 wt % 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 t0 5.0,

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

(Bs) 0-30 wt % boron fibers and/or basalt fibers and/or aramid fibers (p- or
m-aramid fibers),
(B4) 0-30 wt % glass fibers with a round cross section, wherein the weight
percent of each type of filler (B1)-(B4) is based on the entire molding

30 compound; and



35 dains 1.A reinforced pol yam de nol di ng conpound havi ng a hi gh notched
i npact strength, consisting of: 5(A) 20 to 60 wt % of at |east one
partially aromatic polyamde with a DS6& nelting point (I1SO 11357) of at

| east 270C, preferably having a solution viscosity, measured in mcresol
(0.5 w % 200 of TI

Ire' less tha . t pol.yam: | f.r.

consi sting of Et)}o%lgj zgﬁ%t%%deaﬁfe% ia%gm éﬁaﬁgé)%%}%ﬁeg’?mgn@mn@%%g&p

bl ends or all oysiddper eof; 20(B)40 to 80 wt % of at |east one filler,
consisting of: (Bl) 20 to 80 wt % flat glass fibers wth an el ongated
shape, whaerin the aghasy of tdropendnas/e\ athnorgbi (COun ait %¢ yipdds HEGH tegedlicrar ea and a
di mension ratio of the nmain cross-sectional axis to the secondary
cross-sectional axis of 2 to 6, optionally 3 to 6, or optionally from3.5

to 5.0, 25(B2 = - 3 9 1 . at i fi fii I w %
bor on§)f i %’er S 2%‘3? g@a a%eaﬂa ﬁ?#%g?ﬁ?ﬁgﬁng %?®gélg%it$d cgiﬁ#gelr’ Svlv lf‘e::r)@ngfro %?’%?&g%@%
fibers), with {rBé)onfat3® ontovi gh@ssof icherd shiapd vathr aiuledstcoms sorsaddtedn,
wherein the wei ght percent of each type of filler (Bl)-(B4) is based on the
entire nol di ngFCBOBSHPRGHRL and 36 (C) 0 to 20 wt % of additives and

auxi liary substances, not including carbon fiber, wherein the anmount of
conmponents (A) through (C) in w %yields 100% together. The pol yam de

nol di ng gonpouRe REERhidE ol t@hPdind WOREIng 130cIgnASS WHebgh Selast b

el ongated or oval shape or curved shape with at |east one constricted
sectldn are prethentectatgslgyoiryedmosierestingiilay ceontpedinen arccanediasghe dlat lzkise 1,
wherei n gl ass éi bers with a rectangul ar or al nbst rectangul ar cross section
are used as t B8} at gl ass fibers. The pol yam de nol di ng conpound accor di ng
to claim1, having a high deflection tenperature HDTA (1.8 MPa) of at | east
260C.

4, The polyamide molding compound according to claim 1, having a high deflection
temperature HDTA (1.8 MPa) of at least 260°C.
15
5. The polyamide molding compound according to claim 1, wherein in the flat
glass fibers are in the form of short glass (chopped glass) with a length of 2 to

50 mm.

20 6. The polyamide molding compound according to claim 1, wherein the flat glass

fibers are m the form of long glass (rovings).

7. The polyamide molding compound according to claim 1, wherein the flat glass
fibers are present in the molding compound in concentrations between 48 and 75

25 wt % based on the total weight of the molding compound.

8. The polyamide molding compound according to claim 1, wherein the flat glass
fibers have a diameter 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

30 the cross-sectional axes perpendicular to each other is in the range of 3 to 6.



The pol yam de nol di ng conpound according to claim1l1, wherein in the flat
glass fibers are in the foi in of short glass (chopped glass) with a |length
of 2 to 50 nm The pol yam de nol di ng cpipound according to claim1, wherein
the flat glass fibers are in the foiin of long glass (rovings). The

pol yam de nol di ng conpound according to claim11, wherein the flat gl ass
fibers are present in the nolding conmpound in concentrations between 48 and
75 wt % Based Toa notxengige anoldimgpgamprngrascomsiing #y Ceshpo urieremide dHit \Ziass de

nmol di ng conmpound_accordin o claim1l, wherein.the flat gl [ s-have a
i amet or of ¢ HECraite Seirbeg e Ereindim sl IS B Edfat Rerd G2t SR8 Gt o1
of the secondgga)és GTHRSS 15 D4 sk Oftsths, AWML Sla & fiBersO S28adintibi esreRp1ARefbat iop of

t he cross-sectional axes perpendicular to each other is in the range of 3
to 6. 37 9. Thztued thartiofle nol di ng conpound according to claim1, wherein
the flLat glass fibers are selected fromthe group consisting of E-glass

fi berg, A-glass fibers, Cglass fibers, D glass fibers, Mglass fibers,

S- gl ass fipber - - i: j fi. I i de
ol ng. Conpo BT el A e L R R e
i's a pol yan dgolsirbdesds adopemideb 61T aghponidaisTlfycattaihamstt 184t fDImco
hexanet hyl ene-t er epht hal am de units, 1011. The pol yam de nol di ng conpound
accordi ng to & beramcthylees-tarephthdamisiedingl§. conpound has not ched i npact
strength of at |least 23 kJ/nR2 (measured according to Charpy at 23C
according to 1SO 179/2-1 eA) with a glass fiber content of >60 wt% or a
not chgd ijnpactryst s@pathiieohoi L cbipbumd alchr 8Bz (0RASW 2d vtk dhd endl@nEhar py
at 23C according to 1SO 179/ 2-1 eA) at a glass fiber 15content of 50 to 60
W% 12. The pohpenndbasmbidhedincparpouettactat tiasg2d bl/of’ dneayredhavtanding hi gh
flow length >120 nmm w th degrees of ' cement _w th .conponent ) AN
the range of 40 GRTEy 1%52é9 @E{:ngmgotolés% %ﬁgzpﬁ{%aﬁ?% R AT
according to il rel t: t f ¢t ot n ilajary
subst ances (C)%I@rywt)/ﬁeopn%fﬂ%egomdﬁt&ﬁ?}ge fe%?%%d@rl%mt Jéfﬁgr ngéé%hﬂeﬁ
consi sting of acosndganic Ghghi ki 28?6, acoogiand ¢o I8abil79/2er £A)| atby ighemst Sherdyes,
netallic pignents, netal flakes, netal-coated particles, hal ogenated fl ane
25 réfar dant s conpbgerl 1+ @ WiYoame retardants, antistatics, conductivity
additives, nold rel ease aids, optical brighteners, natural phyllosilicates,
synthetic phyllosilicates or m xtures of the aforenentioned additives. 38
14. The pabyamyde pekdnitt: GRMMANNTGnARHAE Hoasrdif: ¢ ldinl3, hadigg &l Righhfokl ane
retardants are a phosphi nate conpound contained in an anmount of w %to
20 Wt % and a lgudth >pR0sphawshsighteen bf seinfoBodndnt iveith emperepd (Mdincbatraigsed i n
an amount of 0.2 wt A tq 10 wt % 5 15. A nethod for manufacturing the

pol yani de ol #fA§ Wottg8@Ad aécording to claim 1, on conventional

conmpegndi ng equi pment at set barrel tenperatures of 280C to 350C, whereby

t he pol yner conponent is first nelted and then the chopped flat gl ass
fibers and.or Theepathaidefmbldargscangomddadordifl ibclalm lawihetdiodt kst orjeeatt | on
nol di ng, nol ding a nol di ng conpound according to claim1 to produce a

mol ded arti cl dhopd@isives and gunbiyerrbstapres) €) Wibe ardldwg wrmouaing € nd

has a notched (4 t strength..o r - ; red. a raing to
Charpy at 23 C,flrcg{g?% gpﬁlg (iogxsulsgeé ?gg}ogg%ﬁg%a%ﬁmgs{, %?gagl?(?gtﬁﬁlﬂﬁgrsg ﬁl%?lcgllltg,
dyes, metallic pigments, metal flakes, metal-coated particles, halogenated flame
25 retardants, halogen-free flame retardants, antistatics, conductivity additives, mold
release aids, optical brighteners, natural phyllosilicates, synthetic phyllosilicates

or mixtures of the aforementioned additives.
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15 17. The method of claim 16, wherein said nolding is carried out by

i njection nolding, extrusion, pultrusion or blow nolding. 18. A nvol ded
body, an injection-nolded part, foul eg fromthe nolding conpound 200f
claim11. 19. The nol ded body according to claim18 in the formof a
cellular tel ephone casing or cellular telephone housing part. 25 20. The
pol yam de nol di ng conpound according to claim13, wherein at |east _one of
t he” addi tlitves Thadodypmide angldsnh sempeey] eajoriingt tveClandl hgvbgapothsdtlame
phosphi nate co und as a.hal,ogen free flane retardant contained,j

ount of & wEoIBiiABE 26 G ROSPIRGE corByb SR HE DI RO D B ounG A& di ng
to claiml, whgreihd ero%'l SdHpitc B br bS] 4840280 MnPbuntl! @ntBh&P s bhbers
wi th an el ongat ed shape, eré the glass fibers have a noncircul ar
cross-sect i onamoaneaf @Advtdsdo ABwgi%n rati o of the main cross-sectional axis
to the secondary cross-sectional axis of 2 to 6. The pol yam de nol di ng
conpoénd according to claiml1l, wherein the flat glass fibers with an

The Secondary oratod gt mIRFL A e yShaitfe SRIBE) ATRQRE ARERnE TS 10

conpound accorcthimol téh ebdiaatidnalWreiiundidpeeddigied &St baber &nmpetdtu@n of
el ongat ed shape have a dinmension ratio of the main cross-sectional axis to
t he secondary 28PYs o SSEfComdieredyi the grolgne eempoment Thérgonglgd aed fsndibag

conmpound according to claiml rein the.tlat glass, fibers have a

di amet er of tﬁﬂ@g%dﬁ%%@g?@g&%ﬁqﬁhggfhgrg{ﬂe@ qrgai%:%_ m and have a

di amgper of the secondary cross-sectional axis of 3 to 20 p.m whereby the
ratio of the cross-sectional axes perpendicular to each other is in the
range of 18.5 dnd BethodToRirpedticanmdling| tbhigng enpoldnt acmpodidgedondiogdbm 1,
wherein the flat glass fibers arae el ect ed fron%the lgrgup.(ﬁons'hstlng .gf
E-gl ass fi ber SI21A §|1au0gyqsed gnol -f§|aa © Of JB8FisOf BIgPRes arfiger WhergyFads
fibers, S-gla j.ber S i : i f n - 2and
S gl ass 1 ber ORE KFmBREdY HeR°F, HPEEE ibalt SUES Of' RS R P

epoxysi | ane coaichfiged IRrPak e Thdeym2dr0gawerdioy rdlSAB ¢09/di ngay.o claim 1,
wherein the one or nore polyam des has a solution viscosity, nmeasured in
mcrédol (0.5 w % 20C) of firel less than 1 8 The pol yanm de nol di ng

conpound cordin o claim.13,, wherein the conduct.i vit ddi tives are
cel ot ed 1t omdkr Bt BT en BIRCRasBE UBBEITE Jp CairedTft by (lerRel
ol di ng  cONMPOURGIARRE BkEhdith, IRl RbdABowhBI@ig) the flame retardants are a
phosphi nat e conmpound contained in an amount of 8 wt %to 17.8 wt % and a
pol y- phosphate salt of a 1,3,5-triazine conmpound contained in an anount of
0.2 wm %to 10 wt % . .

OISC.) A molded body, an injection-molded part, formed from the molding compound

20 of claim 1.

19. The molded body according to claim 18 in the form of a cellular telephone

casing or cellular telephone housing part.

25  20. The poiyamide molding compound according to claim 13, wherein at least one of
the additives and auxiliary substances (C) in the molding compound- is
phosphinate compound as a halogen free flame retardant contained in an amount

of 5 wt % t0 20 wt %.
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'5 29. The pol yam de nol di ng conmpound according to claim1, wherein the one
or nore polyam des selected fromthe group consisting of:

pol yam de6T/ 61, whi chcont ai ns62t 073 nol39hexanet hyl enet er epht hal am de 10units
and 25 to 38 nol % hexanet hyl enei sopht hal am de units;

pol yam de61/ 66whi chcont ai ns52t 062 nol % hexanet hyl enet er epht hal am de units

and 38 %40 48 mol. % h t e i L de (6 i : n ] es,

bl ends o i al Tt sp‘ﬁﬁ@}%%f&o r?gngmjﬂﬁun%ea%%orp(ﬁ@ go cl(amq)l, Wilehtn of¥ 9011%8%1%%{{
(B1) is 40 to 80 wt %, 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.

22.  The polyamide molding compound according to claim 1, wherein the flat glass
fibers with an elongated shape have a dimension ratio of the main cross-sectional

axis to the secondary cross-sectional axis of 3 to 6.

10 23.  The polyamide molding compound according to claim 1, wherein the flat glass
fibers with an elongated shape have a dimension ratio of the main cross-sectional

axis to the secondary cross-sectional axis of 3.5 to 5.0.

24,  The polyamide molding compound according to claim 1, wherein the flat glass
15 fibers have a diameter 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 pm, whereby the ratio of

the cross-sectional axes perpendicular to each other is in the range of 3.5 and 5.0.

25.  The polyamide molding compound according to claim 1, wherein the flat glass

20 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, only E- and S-glass fibers, and whereby the fibers are provided

with an amino or epoxysilane coating.

25 26, The polyamide molding compound according to claim I, wherein the one or
more polyamides has a solution viscosity, measured in m-cresol (0.5 wt %, 20°C)

of 1o fess than 1.8,

27.  The polyamide molding compound according to claim 13, wherein the

30 conductivity additives are selected from carbon black and carbon nanotubes.
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28.  The polyamide molding compound according to claim 13, wherein the flame
retardants are a phosphinate compound contained in an amount of 8 wt % to
17.8 wt % and a poly-phosphate salt of a 1,3,5-triazine compound contained in
an amount of 0.2 wt % to 10 wt %.

5
29.  The polyamide molding compound according to claim 1, wherein the one or
more polyamides selected from the group consisting of:
polyamide  6T/6I,  which  contains 62 to T3mol %
hexamethyleneterephthalamide
10 units and 25 to 38 mol % hexamethyleneisophthalamide units;

polyamide  6T/66  which  contains 32  to 62 mol %
hexamethyleneterephthalamide wunits and 38mol % to 48mol %
hexamethyleneadipamide (66) units;

and mixtures, blends or alloys thereof.
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