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. le3e|; 445t 7dp7: 6(; T|; ul aJJ~AJ  TRANSPARENT POLYAM DE MOULDI NG MATERI ALS

. HAVI NG | SPARENCY, RESI STANCE TO CHEM CALS AND HI GH 5 PERMANENT
FATI GUE CKGROUND OF THE | NVENTI ON The invention relates to
transparent polyam de noul ding nmaterials. Mre specifically, the present

invention relates to polyam de noul ding materials having an optinmum

transpar mum chem cal resistance as well as high permanent 10

fatl gue mm&mmwmm poI yrrer types are known in the field of transparent
yam des ight transm ssiaon per manent fatigue

st rengt h and C@??Ezel I ent chem cﬂTIF%QanéEM@%&r ystal line, transparent

pol yam de noul di ng naterials having excellent 15 chenical resistance,

especially to SPARENT PRL¥AMIDIMQULDIN G MARERIALSHANING50 nol e- %

of the bis-IMPROVER JRANSRARENCY RESISBTANGE ROsCHEMECALSAND HiGHOf

ot her diSam nes and dodec PERMANENT FATIGUESTRENGTH 43 10 970. A

di sadvantage is the low glass transition tenperature (Tg) being 140 C and

the | ow stiffness. Due to BAEGKGROUWNDYGFdHE INVENAE@N, the transparency

does not achieve the 20 optimum The permanent fatigue strength for these

pol yam de t ypes Therindeftionedlatesi to erhnsparesit lpglyatmm seildihgwaatensisnuioee s of

cycles to bre i,h fa ue test after Whler. AnorphqQus, transparent
pol yani de ﬁflﬁ?aflgﬁahéi 'Elﬁtpé SeR @VGMIOQHC}%R%OIW "Eﬁ‘éﬂ%° &m%m?t ing an

resi stanceg [ st
after Whl e %&?%%gé}g%%ggl tut e lg%n@ i{/%&%ﬂéez ﬁél”'grte?fsghmgﬁgi %H%%él?
met hyl l@yclfaﬁguxyiréngﬂet hane) and dodecanedi oic acid are known by EP-A-0 725

101. Wth regar he m crocrystalline, .transparent polyam. des, .the
fesi stance Lo e t‘%mestYP%PXm‘?WB lvﬁ%éf}grogﬁ%wnage% feschaving e

PACMLZ typPgSh Akt 'tr'ﬁnsﬂ@i%sdx?t higR! péFherdtEraligfe 4%reRSR Grd Qﬁ@&[énp%eﬁ'i@%'i phous,
transparent pol yam de noul ding 30 material S containing at | east a second

honopol yant@stagee.ch show an excel | ent permanent fatigue strength besides

b odbct ng. mour dbBERReTsy vahies Fofernds e it BaBRE AR o or
sungl asiges chétflicalresisiahce, E@é@lﬁuzﬂﬁﬂco}f&s WRfdledre padducedtbmP ACM heviggisf aces,

transparent pol yanm des have a hjigh abrasi on resistance and a good scratch
resi st ance whlecrpfithe bw@mmpmwwl)mythan%trwamﬁgsqmrh6 AOdnplgcquer .

Transpareng I v y 3€ hally in
the field o? %ggggtﬁégsgmﬁ%e Ia %ﬁggﬂe& Jn H? rgh%lf%l g %r%:gsu?@%a and
hi gh per madisadvahedge §si ¢heslowe plasdtrafition teﬁﬂﬁﬁdﬂﬁﬂeXTgD being PRleTe aﬂd)ltlycﬁlﬂvdes

have high glass transition tenperatures Tgl and achi eye hi her mal
r esi st ance Stiffness. Due to the microcrystalline phases, fhe transparency does no ac 1eve the

20 optimum. The permanent fatigue strength for these polyamide types for defined initial
bending stresses shows low numbers of cycles to break in fatigue test after Wohler.
Amorphous, transparent polyamide moulding materials which have high
chemical and thermal resistances and an excellent permanent fatigue strength to
fatigue test after Wohler and which are constituted from MACM (bis-(4-amino-3-
25 methyl-cyclohexyl)-methane) and dodecanedioic acid are known by EP-A-0 725 101.
With regard to the microcrystalline, transparent polyamides, the resistance to alcohols
is lower. The transparency is comparable to the PACMI12 types, but is not yet
optimum.
DE 196 42 885 C2 describes amorphous, transparent polyamide moulding
30 materials containing at least a second homopolyamide which show an excellent

permanent fatigue strength besides the properties described in EP-A-0 725 101 and



10 For exanple, aggressive nmedia at high tenperatures are present in dish
washers or mnedi a-conducting systens to which transparent nass-produced

* materials such as PS (pol ystyrene), PMVA (pol y(rmethyl methacrylate)), PET

(pol yet hyl ene terephthalate), PVC (poly(vinyl chloride)) or PC

~(polycarbonate) do not resist. Application exanples are baby bottles,

bottles fophihRROARAbRYo ﬁlﬂoﬁ{?&fn' ﬁﬁywdeﬁﬁ)aﬂg'ﬁzrjeﬁcﬁﬂldpﬁﬁiﬂ pplcHtRDs shcd as

exanpl e, resistance to chem ca % I'n connection wth thermal resistance and

per manent keaseds dorssuaglassegind aptecalseaviegaides. or vi ewi ng gl asses in the field of

heating technicg, and, seryice,stat.ipons having direct fuel.or 0il contact,
Ry | bt i ;

filter cups for F‘?eﬁkinﬂ‘éa viR#dipe © feesnanspefent pPivemides digve g ter
for gases gradibdlitisitBE aAd algBBW s&ARA Tesidtiice SFRioH Sar BE fitHeP ihpfaNed 89%
sensors. The inportance of transparent 20 pol yam des for external use

i ncreasés ¢matingvathtiaghlagguerheri ng resi stances are achi eved by a conbi nation
of cycl oaliphatic _di am nes hayi ng | qng-chaip aliphatic di carboxylj c. acids,
ohi oh can be. ad UREERSIEPATING 19 SHEE PEPEI DL FRAIGR cratbaia. HaLs
types st abihk 'ﬁéﬁfé"f_-ag@kb’s&ib@Enedia%ﬂliﬁEHélﬂel@bPEi@ﬁ%?&sxﬁ@Wdf@deigmbﬁﬁianent
resistance to avoid stress cracks 25 to the solvents, but require

si mul t aneofatiBye stength.i Siapiltanequsly; trahspasant fpabesnides havei kigh glassolpansition

| acquer ad i r l. yuers sugh rd lacquers for increasing
t he scrat c%ﬁli)gsl srfm aﬁ%%%ql%qﬂgl?ﬁlgﬂﬁﬁéeﬁﬁpgf atures up to 130C. High
permangot fati gh® ekdngplg! Bggrossivehicdiat atohigh! tdmprratarey 3o qstesdnerinadisiand

chem cal resistance are required also in.the field of spectac]es and safety
spect acl esWathersc mediargerdustige fystewn 4o ieh Bansparent Mmassramwdursdamatesialeni cs.

Spect acl e f I t C oduced
duo to t neelyarEs @oly AR PAMATD AR GRH HhatARRLRPET RRRCARIBICL TS
f:peL fici entte_re@hthla&lte), D sfpalyéviayl chloside))l ansP;é:S (tadycartgtgsm)cdb rt:av'rasést., |

i ghts or signal, | anps, opto-e|ectroni¢c couplers, or .can be, produced.
These appl Reslicagion exagiles care W@Lbﬁw 1gaﬁﬂsi)é9rt pabonatinge dinnge-service 3iidoy ed
transpace i é’%”ﬁﬁ' 1 | 2 I e e

st abi | ??y”%ﬁ[{e ‘ia{an\?/cg% If%fw I cédl rg?igttaﬁ%ég}ﬂo%ﬁ?ﬁfg%@%ﬁeﬁﬁeg’?’b&rﬁgﬂcg%%rii’iﬁlati on 5
of suiht abl Esilpttao@smd m’mfamh pent Sptigue esu‘cfzgith raemmqt uigerdifos peviag I%sls@rislethe ﬁﬁlél t
anor phous m des .havi an excel l.ent resistance to al s and stress
cracks a | Shhehk FaBuRGHnd Sriige Fsfcusing it hEDFToN e B udRen oni ng
screws di ramdiy% watdr RfeafiR@ft tada| Bedlh Fatio) iffovhRadfor tfAs&l e kiguidndediscaks
for traditionally used materials such as glass, PC or PMVA. 10 SUWMARY OF
THE | NVENTIROR ¢ases, sreflpctarsy font anie lanps ped sersoestThenimapariaspe tof transpardet

pol yam,ge- L [ terl hayi [ . aNns d

bot | mitd orBaTRaicey dof Pl B TacipllRy' Mg, Y DB EHAPSRARERCRS B
and to proathitwed by deadnsbitidtiohest bpilsuliphiticadaathe hdvéngflomelian plipkatite
especi ally spectacles or | enses having an optinum 15 t,ransFar ency and

opt i num chéiffrBaxylicacidsy which can bgadjusied optigugHy Sy thetrstary patylphraokelagsngt h.
Further, ijt.4 f the present invention to provide nethods for
pr oduci ng t%eﬁ‘%gltglgk\ég%ngt&gfs?al s according to the invention, noul ded

articl es, specthBuatles, lacqheting pewesserefoire khamiealdksistheceoaverd stiess/ enatkson

0O\ oS AR BRI  SnTR T B AL RS et 0o
(bi s- (4- angiRndn TRGOH adh¥sbe MnYdrbad bR R A hAraN8wbRI fBr Mkiakiak tife

di carboxyli'c acids ‘and having an optinum transparency and optinum chem cal
r esi st ancescaaiclweesistance tequirg hardening temperatuxes gndo $3¢°€ngt h. 25 Further, the

present inventign,provide t hods for produci.ng.:the nmoul di material s
according to th ‘%Wé‘ﬁ?ﬁ‘%ﬁf f‘%‘e_n f“r'rgofg n?gpglapﬁcggglltﬁ& W gpgﬁ?ghe. aﬁnegti ng
noul ded ar ¢iepligf redigtimdengre FogUirtdndso Rt Sk fRll® of 60t Al d¥0aridOsaféty shBdtadlés on.
Especial ly, the present invention relates to spectacles and spectacle

gl assed0orbasidsythesugine consipustion and the mgdicihaldechnislst ai nabl e fromthe
pol yam de moul dgﬁ'e%tam Elaés%é ?or%ﬁr(fg%s%lasngldg c(%)nte(c):ti&{1 gpe'c@éfé@%!n? Be pg'oduced due

to the favorable optical properties such as refractive index and Abbe coefficient and

2



The term PACM used in this application represents the |I SO nanme

. bi s-(4am no-cycl ohexyl ) -nmet hane which is commercially avail abl e under the

* commerci al nanme 4, 4'-di am nodi cycl ohexyl net hane as di cycane type (CAS no.
1761-71-3). The term MACM represents the | SO nane

" bi.s- (4-am no- 3-net hyl - cycl ohexyl ) -nethane 5 which is commercially avail able
under the gamdpareatl AlSéTens3s forteétmdalevidesHighta6t sipailaxaps) bproéleatdnine as
Larom n C260 type §JCAS no. 6864-37-5). It Is intended in the spirit of the
present i neeunl¢rear LERs canbe pradused> Abrseanplinations requirgdle ortidal propertieside a1l

trivial nanpes, .cC rcial, nanes or ot her. n i t

skilled i nw[eﬁeasa?afln%ﬁo‘éegr ﬁggﬁ%e&c%f"poc?ﬂgngié%qic%? Sg‘%'r uc Bbég Jjgﬁ%f t he
above conpesniptsatuddliatilignaith heattlows didbslontuR b dgcmartialsh®he easbimation
invention are described in, and will be apparent from the follow ng

Det ai | ed DeEcuitphlp opropertie efor nipepteclenframes ta9d spegtacles lensest Qf| pmomyharyy PTI ON
OF THE I NV ' A€ | ' i eved
by provi di R Tpret halEAAIGD leMadcl {F HhiARa MRAMNETLAARSURNS i1 005
in that thdegigd famgdsr lspactactesnhaving hoeest fiaxl pysiti@ting esorevsadoted® id ghand t he

pol yam des are constit yt of A 100 e% of a diam pe m xture having

D0 70 ot o ShicErcteralE POACE ool iRicaishe o8 BFRAK FoF SRGHRIALY 664 HARES SHifan 50
wt. - % of t p \sonmer and 90- 30 nol e- % of MACM

[ bis-(4- amﬁﬁgl?%sg ngﬁéﬁﬂ&?gl ohexyl ) - net hane], wherein, optionally, 0-10

nol e- % can be replaced by other aliphatic diamnes having 6 to 12 C atons,
cycl oallifphati c, al kyl - subst SUMMARY OFCEHE INYENLION anched al i phatic

diam nes or nultiamnes having 3 to 12 am no groups or m xtures 25 thereof,
and B. 100 nol eltvasofan| adgntageai of dhd phesentc imdientorb dr ypiovidec polyainalerbaged to 14
C atonms or m xt.ures of these dicarboxylic acids erein 0-10 nol ecan be
R B e e T A st R ST R R R A
16 C at ons gs WalliCly #h g&ﬂ‘ﬁh At thti SR ffnBth SOt VIR AUNASY 2R Bdihg1g Of

i sophthalic acid, tef%lg thali c_ac?g{ _nagﬁlt hal enfédi carboxylic acid, g

cycl ohexanebiatgblsothgreifiomntq grayideqespepiplly gpectadleseere lensesaayingan éphimum
optionaldy, 0-10 nol es% of the, oth | opg- chai n.al i phat.i ¢_di am n and 0-10
ol 6500t FARERRREY ahd, RO RoehicRhsreler a8 it PTe Pl flelied as
0-20 nol e- ¥réfgthy am nocar boxylic acids having 6 to 12 C atons or |actans

having 6 to 5 12 C atons. The speci al advantage of the pol.ggm de noul di ng
materi al accor dFaghero it isean advantagerefi thetmesent Fwenten telipzani¢e methodarfer whi ch

is in the g&ﬂ%ﬁin fth%Om%%/ﬁx%%%?ﬁ' ) pzfc%r%{fgb ka/ Cth ihb{l‘lti{gﬁpg@o%‘ﬂg giétzc(i’es% MACM

shows an o transpare m NI num=di'scol orat | S maxi mum
el ongat i onspdctdetesald lénisesul t aneousl y, 10 not ched-i npact strength and

chem c resistgnce.are on a high |evel. The chem cal resistance i

adj ust @8 i n such Oabignd {3t PrrSETdBYeiion; Rep8des, fARTPachnt PORGRNA oA ¢ ne
pol yam de il eor¥BhRdd 8f mifafl ¢l the dinih&ePATKE ThisqQh-abRfo-LcIbh&3Hed wi th
usual after-treatnment technics, e. g. lacquering, printing, coating,

vapor - deposicthang) end MACM | (bis+(#-amsihord snethi-cysiaiexngdtniethang) and dong-cpenty of

t he transpal.ent. pol yam des, the 15 permanent .fatigue strength, which is
Fequi rad, | AERIRS SRSFEORTF APKSIHG MRAPE: MoBHEE NGOG AL
pressure chR&fRal reiStdhcd dsQAIPAd Mg Bemie A BALRGIRAKC! 0Si ng the cocks. The
permanent fatigue strength which rs” neasured in formof nunber of cycles to
break i3% fati gu&urthen thef presenpdnyentionamdddessmiethods Jordpewdueing dhe snoylding ar e
produced fr ] dj terd al rdi . ' t i hi gh
val ues corrpnia)tagel e %ﬂz%&%&& @gw"p{é&g‘é‘@d&d %ﬁ%’ogg r?ﬁ%l &"gﬁg“éﬁgfa h@ﬁ%&lge\éﬁfkgbg |l e

val ues suclmouddedairtictes! frdadthamholiRg m@egalohcqdading as Menmiventidao [Bgpécyaline, SAN

or poly(nethyl methacrylate). Transparent polyam des which are produced
from al i ph#he ®resegic inysntiomdelatesotfo spesjaclesypad | spaetaele aglagneat 9rc epselasses,

cycl oal i phat | . | j . I -10 to)
how duet &eee Y- SR B Rk b e Rk PRSI oo A oo

noul dedd0ar té tHednvedtiong a wal |l thi ckness of 2 mm a higher |ight transm ssion
in the visible and near-infrared range as, for exanple, polystyrene (PS) or
pol ycarbonate (PC) with 89% simlar to the pol y(nmethyl methacrylates)

(PMA) with 92% The light transm ssion has a decisive inportance in the

hi gh-qual ity transparent applications agd is increased to nmaxi num val ues by
coating the surfaces with suitable 30 protecting |acquers. The optinum
resistance to formation of stress cracks in, for exanple

=




i sopropanol, is obtained in the range of 45-0 nol e-% of MACM and 65-100

. hmole-%of 5 PACM In this range, crystalline phases are present which do
" not inpair the . transparency and have nelting enthal pies between 8 and 25
J/g. The stress at break and el ongation at break of the pol yam de noul di ng
"materials according to the invention have an optinmumin the range of 30-90
nol e- % of 5 MACWherteny PACMnused- o cis BpgidatiGh rfdﬂubeamenmfl IISOmaniedbld-(ani cles

havi ng a hi gh not ched- i npact strength and hi gh f ue strength
are obtain mqq:yg@@gq&ﬂb-glq?l@gg ofhigly fis tcﬁ@“&?tﬂ‘&‘él%f tg Aeergidhavi our

of the co i | 2k i in a
defi ned rgﬁéghzé tgf‘p igthind ﬂ}l %ﬁhh&ﬁ%@enﬁ&w%%eé %@%é%wgqgﬁgb? ﬁ(ba ?fe%ﬁctl on

of I E he al k%drmshh”s@%lt mpecfeﬁﬁ tﬂealtsovsﬁane 'Bmg-tmnmr&mﬂryy-cyhioh@@i;)azethame a
me |ng en above reg 0 pur

pol yam d swﬁ?‘@ﬂ‘e'é‘%‘ 13?)@%@@?&6 “B#rp 6090‘8{9??9&?%%231@] ggg“rz’ency
'ncref'ises Ha.ﬁﬁ?&ﬁcﬁcﬂalé?yhﬁeﬁ{ | gLMnlggzgﬁgmu@m BB&4-89-syRde of

unpol i shed noul ds "having a t ckness a conposition of the
di ami nes PACM MAGMintenda)/ m(thmsb'eit%f thies presqrt rineamtion shasvbe taBistBeCM grint

transm ssi i or nmade of oI i shed uI ds. | t aneousl vy,
| ower di scg/r‘bb¢§1[' §°té‘Feiy Zl t:%’&ag [5’31@25“ ﬂ[i% i GpRes hav?/ng
a thi cknessbeifif comfionfte rthéslaekneaget}efaﬁ m&&sp&dﬂ% foothe cherdicaMARMndespi t e

constant production conditions. Al so, the stress at break and el ongation at
br eak dRowohihe ghevgrompayndsxi num 20 of 62 MPa and | 60% of el ongation in the

range of 40-60 dﬁlo%%lofea%%dlsﬁldvaﬂtcr &25¢ ﬁ\% é)rps%nf) ﬁb%ﬁtﬁp c!Lesg;\%ed By \Paof

resi stance to s ess crac O 1SO I'O no? reases

bendi ng st amb&illibe hspacdnd Etond, Qmerﬁnlbwmgﬂnétaamnemubﬂneftmnnmﬁﬁoalaneaﬂe/ in
t he conposition range according to the invention of from 30 90 nol e- % of

MACM Al soﬁg'afeéorrespondl ng behaviour is found for hexane and 25 acetone.
The notched-inpact strength at 23Cis on a stable level of 11 KJ/n2 for all

conpositions and sho W@ f S Eﬂfﬂlﬂﬂ%@ﬁ unts with 12

KJ/ n2 Especial ly, th\gs%)eﬁyé ;}éa]?n e typggélgre characteri ze in that the

not ech i npact I a

decreagg as |tA%I:&-Eﬂ%\/\lﬁéf%lrg %8«3 chgb%%aﬁg ?stPé)rg po yeg El%gm&f%er

t r anspar entramsparent pd)ls(amldchna\sldmgl matesiale rbem@Rﬂi)araotenpeﬂ w{ that ﬂ;el po‘rpadm&ies yl at e)
(PWMWA) havg alre 5 1o, 1Q tinmes | ower va tigue
Lest at  aniavha maihe ntbalny hebvend a o aad 8 polaiiacsines prosllins

moul ding materi al s WipE thotd-%, &szcﬂ%ﬁﬁ rﬁﬂttﬁ‘? h%négﬂqb%lxﬁme%%?mm [Bisaxi num

in the conposition range of 20-40 nole-%o nber of cycles to
break from 0.3 to 0. @-ammo-gygtdhesylpnuktisnejwithdbssshap 80 vetrn&nof frams, tgans-

strengby. Wien the i mer and 9030 mole-% of MACM [bis-(4-amino-3-methyl-
cyclohexyl)-methane], wherein, optionally, 0-10 mole-% can be
replaced by other aliphatic diamines having 6 to 12 C atoms,
cycloaliphatic, alkyl-substituted cycloaliphatic, branched aliphatic
diamines or multiamines having 3 to 12 amino groups or mixtures
25 thereof, and

B. 100 mole-% of long-chain aliphatic dicarboxylic acids having 8 to 14 C
atoms or mixtures of these dicarboxylic acids, wherein 0-10 mole-%
can be replaced by other aromatic or cycloaliphatic dicarboxylic acids
having 8 to 16 C atoms, which are especially selected from the group

30 consisting of isophthalic acid, terephthalic acid,

naphthalenedicarboxylic acid, cyclohexanedicarboxylic acid or
4



5 polyam de noul ding materials are produced on production plants having a
. vessel volune of 1 to 10 cubic neter, the values are higher with 1.0 m o.
" cycles for MACMI2 and 0.6 mi o. cycles for PACML2, as experience shows.
Preferred are transparent polyam de noul ding materials which are

" constituted of 100 nol e-% of a di am ne m xture having 30-70 nol e- % of

bi s-(4-am no 10 cyclmhémpk)hemﬂf,l‘mﬂewhm’eim loptiendllyarD- 50 mwle-%oaff the other
trans, trans-i soner

bi-s- ( 4- ani no- 3- net hy n@)?g?‘l}ﬁé‘gg‘?t)c ‘ﬁ%‘i’ﬂ’&ﬁé“%ﬂdmlﬁelen‘éloeft@e gthey lsmeeshAinyi oi ¢
acid (DDS) or sebacig; ﬁgﬁéj dico lcaﬁhf cén ¥ Qd&eﬁshs 06-207 bl %S of her eof .

Especially preferred transparent pol yam de noul ding materials which are
constituted of 100 nawhime&arbéxydicdicidsi mwing & tail2 Chatemsgord@etZfs imaviag¥% wf
bis-(4 %5 am no- cycl%&@gprébrret hane with |l ess than 50 w . % of
trans,trans-isoner a nmol e- % of

bi s- (4- am no- 3- net hyl - cycl ohexyl ) - net hane and 100 nol e- % of dodecanedi oi c

aci d. Especi al | yhggdcn raadmﬁagé b RSRAVARIde RROW AL dRateRA sHcBEIiAB S meal s
whi ch are constituted of ol e-% of " a di am ne mi xture having 50-

mol e- % of mivsnt(tm lzohqﬁhﬂasw@mmmiwgtunwmlmes wi the mangssof ﬁ@rﬁO%OMaACM% of

trans, trang- and.,50- 30 %0, .

bl o' ot it SRR P e, A0 7 MAGM hpiso o RRATRUS) SRS o
acid. Fur tmﬁmuﬁphssaabﬁmoﬁmsl el sk Lidudh Slctgaties Re brédkl \Sipurieousdy, which
are constituted of 100 nole-% of a diam ne m xture having 50-70 nol e-% of

bi s- (4195 wlrr&legpeptoﬁ@agth) anfh ehramiealvfesistapes; gre; i Iggh vlpvd/o The chemical

ol 4t o esBOREs aluste i SV RAT il R Anf G GREFBE B Rom e
50- 30 nol epdlyahidbirteylding hiteridls netdiilingytol the dnyen}ion®uh dretreésted éthLasual n

C260 type th the co I’CI al nape
33 di et hifterAreatioest JAgeHuch b Gy of- oRERYAIINGt PEIRENE.CRPLNG, VaBedeppsiings etehe

company  30pRiefiElt Afliks O oBRIRA o0 HAAGFAREE @' e HahtharkiR 'poRfiiialy, B t he

desired relative viscosity, as neasure creso ut| on, to
1. 65- 2160, peymahent datigne strégth owhich b requirét fort ¢xanghle in dﬂnblngmmexchysmmlspxyl ic

d b d I f f to 1 nol
{equbat i onvByFe AOMIRTAORS DERSSi ABEsEeh OR9 EoAER S PR ATt B8 01 1o

2.0 wt. %c&kefﬁfead&mm%n%ﬁgae QtrBngtk whichi § nf¥a8ired i hrmSYE dukHep oFBghiIEd er s

are benzoic acid, acetic acid, propionic acid, stearylamne or 5 mxtures

t her eof . E@dl;‘@ﬂ%ﬂﬂl fatiguestest after ihlenashiaves ins moalded griiglesnwhish aseiptediged ¢ aci d
groups conprisin LS e or tiary,.bu hen t.abi | i zer_ groups
Such as. tr TamateRrhul Bl Al it gt oo MG Rhioh 15 BN fenfite

deri vaRes. toSothtr pbgamides | andt & nfultiple csfeherhicwable halupe| such nidefos ahdulded
reaction are ghosphorl C aC| ds selected fromthe )&roup consi sting of H3P02
H3P03 H3pPoarticlggmade phpolyear Qﬂatmokyﬂymec Abrorpl i methyd ms acrxmp)ch | ead

e T L L e
0.03-0.1 mlk%suﬁmm&ﬂlﬂlpﬁalmmy@omamﬁ nfonomprseote nplimgmiy adjuted riafge-on
during deg&%ﬁ: pqgnts (5-10 to) show due to a lack of aromatic absorption with 92% at 560 nm in
25 the moulded article having a wall thickness of 2 mm a higher light transmission in the
visible and near-infrared range as, for example, polystyrene (PS) or polycarbonate
(PC) with 89% similar to the poly(methyl methacrylates) (PMMA) with 92%. The
light transmission has a decisive importance in the high-quality transparent
applications and is increased to maximum values by coating the surfaces with suitable
30 protecting lacquers.
The optimum resistance to formation of stress cracks in, for example

isopropanol, is obtained in the range of 45-0 mole-% of MACM and 65-100 mole-% of
5



aqueous emul sions containing silicones or silicone derivates in the range
.of from0.01 15to 1.0 w.-% preferably 0.01 to 0.10 for 10% enul si on.

" Suitable heat or UV stabilizers can be added al ready before the

pol ycondensation to the fornulation in anobunts of fromO0.01 to 0.5 w.-%
" Preferably, high-nelting types are used. Irganox 1098 or HALS types are
especi al | yPACM.ein ahiis Tange,pcndtatiirico phases ot yarosete witich ddootreitrgrairakhe
accordi ng to the invention is 20 perfornmed in k %\@ pressure vessel s.
First, a pHeSBaieRCY Ve gnelting epth %Gsm@n&'ﬁ%ﬁﬂ 8pressure rel ease

foll ows at 260- B
pol yam de noul d?%ggntrlgg:r?a R allclfiss&ﬁ{gr g‘?aﬂ(;lr%i n&st rg(r%cfﬁ% éﬂéﬁg(@) %ﬁ) E|a}1nga wat er
bath with Btafbﬂﬁ:lsancbrﬂmlgltetthmedentfﬁhélapehﬂ eptsmamen the nadgef off 30E20 mode-Y8C t o a

\(l:\ﬁ g[ﬂ g i ngﬂ}‘ﬁ[gj%@qo'mm@é %fl)\zfég%g% 552¥W| Whi‘k"@ S”h%%*‘g‘gggg%%zer s or
ot her can H&cﬁéﬂpﬂrﬂ;ﬁgt s‘?féhgth%dﬂi‘?éﬂﬁéﬂm%@n@fattﬁﬁe Q@én%ﬁﬂe%&méﬁhe finishing of

the transparent noul ding material's according to invention with
addi tives such As possite| reasqns ;fot Ltbclzcbmntggmhtra@ppmeyquhamus ofr the

fill di.f | h f
ot hy! one. o RRaiom ot e IR Rinan b i PR LR et

the range gieltin @eeﬂmﬂr)ﬁ“dfgfrmt 0rioal3 JAC @ad dhe Geliitioheofl thee alkiyREutetitwted ef i ¢
anhydri de grafted pol yet hyl enes, propoyl enes; or relnforC|ng agents such as

transpaPen iagringse FRGBANSPAERY. ¢usrasses fera meltgeathalnyaboye 18 9/gy) ass fibres; or
8 m xt ures of e v el ow,
especially by e%lﬁlusg%gd t(%él pgl?ehg E'Jl\fﬁ gﬂ? ‘P‘g%‘g?m’g%uﬁﬁ.@ vvi ngf%

t enper at ur pmdb&tdvm@n&Sﬁkoblavadime@mwencpqme@%frbﬂnesmeﬁl%iang4(ymlnl aw tinge
whi ch can be significantly reduced addi ng H3FO03 or . ot her phosphoric
conpounds. Msasusgdeen plates %ﬂ? 8b |“§P%11S35¢ moyécisShav@pg pribigkness pfh mmnforea

| di had f
appl i cati onaisiich 8t tub MerhiePACRMBRCEL OF 8040 ek S SARHER AT ccs,
fi It_telr 16upthe lig_htmgrtsaamlmn mhmglmcfarlp@émgmdeiof?mhf@dammgsLssl[oort and | ei sure
articles, or vigw ass side petrols are H
stabilizers suc ‘gg‘*ﬁ‘ ﬁov«;ef ‘%’HE’WP‘W&\? Smsasyred agcording Qr%gﬁ% 1¥enol
type 10 angj %dté@ﬁiwﬁg‘i”ﬁﬁckﬁ%"bfa? rhinOfR Qe e, of frEMNIK td UO0moldGAHHX

1098, which can be uséd alone or in conbination. Especially suitable
addi ti ves MACMrdedpitd msputgtadualwnrmmﬂldon@ materials of the inventi on

according to th ion f s _such _as ect acl
Gl asses ot o v BoHsare i PiekAny eline bR Erkek ShSn e RReshB LB b 200
nrn angol5cMéu MPaGan 169%&%1&9@&&11@1& PiAYE Bf 33-60 @iolS2HoPMAIIM. or ot her

chl ori nated hydroxyphenyl -benztri azene types and which are added in anounts
of fromO0.1 to Bydneasigg thgRALM anguns, the sesistaicp @ streps sEackdriispprepagol

especi al l'y t [ i t e by
ot us, S BN 85 i APMPL o BARARE Rrer? WB 1Sl (G Leh AR FhIES

t enper at ur the rhatimepnal&ady imthBSﬁm@oandn fangmadcﬁﬁdmg t@ the3Bvention%fdfom BO-

transparen | di n teri Is according..to. the.inven Oto 70 wt.-%
of pol yani b Tele b GMACHz0; 2 e%espaﬁ?@ﬂ%rbegmﬁlﬁ okoyhd B0 hgrarc”ar
m cr OCQXStQJheItdﬂ&e phase having a nelting point of 170-175C and further

i nproving the chemical resistance. Suitable nethods for produci ng hi ghl y
transparent nouﬂ“tieaiomhed-uhmt ftrength be22% s amapsmb@tevpbbi;/amldén adl ng

mat eri al s accordLn he i nventjon are.i e m)ul
i nj ecti on- CYRPIELY Pdis H tn%i VAB'a8esy R’!éﬁ ﬁé&% ﬂhw 0 320
C, wherei nEEﬂE@m‘l‘@“'tﬁ’esbspﬁﬁhﬁﬁ%e@pEQ ak€ IPARfasleHE &5 ufi)fthéto tﬁco n@)?c@h@-mﬁﬁa@?m ally

sui tabl e methods tfor produci ng %/ transparent noul ded articles fromthe
transpar enstrmﬂyanksqevmun@nsngdm&t—éﬂ (él dp pefcbowi ndeareasehas itrig dnewarforre 30

|nject uId e re i.n mel t
t enper t ur g@ ‘?%(Sgﬁi& ép&‘ye%&ﬁ tdéﬁ gpoafrr%rﬁ %@Dﬁ{& ag%gg}géf?ﬁnr Z(ngf from
40 to 130 g p&p(maﬁylaﬂetﬁﬁa?ﬁs@@mmm hie: flfealiiis Al tied edkr dalues he2Rf t er
filling the cavity. 9 Especial ly suitable nethods for producing faultless
stress- poofCsurfaces of the noulded article such as |enses for spectacles
fromtransparent polyam de noulding materials according to the invention is
an expansi on injection-conpression noul @i ng process, wherein cavities
havi ng wal | thicknesses of from1-5 mmare filled and then 5 the nould
cavity is spread out to higher wall thicknesses at permanent filling.

Sui tabl e met hods for producing sheets, pipes and sem -finished products in
single- or multi-layer construction fromthe transparent polyam de noul di ng
material s




according to the invention are extrusion nethods on single- or nufti-shaft
. extruders with nmelt tenperatures between 250 to 350C, wherein dependi ng on
" conpatibility of 10 the different |ayer materials, suitable bonding agents
in the form of correspondi ng copolynmers or blends can be used. Moul ded

" articles which are constituted of the polyam de noul ding materials

accordi ng to thh a fatigoe itesh acaminial lbendiag stressafapproat hé MBa; dhe golygmide usual

el 1 ng, *SOAOE HpEE MG frs Sepduse i AUSLAPIHIRTES Gy BRKIAED B Ty s
havi ng an @gﬁgsmdnqange@oft fmg«m 290bf m@cmlwﬁﬂ%g@@f ?ﬁwcF&QB%r%s fhags for

produci ng hol1ow bodigs and bottles I n single- mul t1” layer construction
fromthe t0.an®pldentiopoyolesriand showl Highest npermanedt sfatigam stiemgiht dVidne the
inventign are injectiqn bl ow nethods, .inj.ection stretch-blow nethods and
ext r s S BOVHTIR HENABESIASERRLHE Pragien o PORUCHEY DGR HEHMa A F&Ps whi ch
are consti{sih@d &f 1tde1d r,&Bﬁ:pg{e?e?,t tlféoy%lrﬁéﬁ dfe AHEAWAh TR 8fibakyclacesy di ng

to the invention are view ng asses heating technics wth direct oil
cont act, fMA@¥12apdOaniodeyaldsi fogPAGMI2, as experiente showby bottles, bottles

for carbonating inner-service, f]owreters for gas r. 25 11quj.d di a,
clock cases, wr? rg?erwgta(gﬁ?réagaégc,nt pPelygmidemeulding Tgﬂepglsét‘%f‘gh ?E?rcoglﬁ tufe nps.
Especi al | yofsuipb aflote-BpRIf i £ adiamie hixtufd Badidd 3070 Chte-¥hicEhbigl(8-aapnst i t ut ed
of the transc&ar ent pol yam de noul ding materials according to the invention

are spdPt agyciohgkyli-srathangwitiuless tes 89 vtr-¥s af Bens teansdiomaraad 70K meoler Gr
correction S f e i i o, E I . f or
oo} oot or < T EH ARG RS pl bR Fand OO R SF B8R ane GOE BRI
eyegl asses(DD$sqaebicicidid (38)ioz Azelsie abldt(AS) apinxthred thekdtd. pol yam de noul di ng
materials of the invention according to an especially suitable nmethod can
be tinted by a HfhseiaHy piefered atg transapreppplyanidg p@iding fngierials grhigde etsne 10

cont ai ni ng : o Ut oA by dinpikhg in
oot ono, " sesiliieLEr 805 SholBoAI, apBlit nRfine 3AMEOIO AT Wi o8, L BPCED T Ty
har denilfig amohovdychhexyd)metnheiwith Mspthah SOt wo+ts @f tohiys, trphgivemies and 68+30i st ati c

finishing or tifoogi fi.ni ghi ng or her functi onal itives, 5
Spectacl e @P?s@’es‘_’ﬁh&é]??‘é‘mén%‘ t"é‘?tﬁﬂbqyéf)o}‘f”&ﬂ’ g‘a_BBI i ﬁg)%no‘ﬁf’&‘ fag of
mat eri al s @ddebdRdioiv&hdi on according to an especially suitable nethod can

be coated by a vapor deposition nethod with netals, |unenized, netal-coated
or finished in Bspeewllypueferrédarn trinsparent polypeide auouldigganatedalarvwhichare nabl e

fromthe pol ' di 0 materi.al s .0of the .inv i on_,agcordi.ng,to an
espect ai | Rrdket ol 7H ek i i b, Bl RIS S
sheet s20r &AMBAScloBsxAf-mRHaas vathNRsS AR50 Wh-23dTafinY Bah@iBmerRAd 30l3myer of
t he pol yam de noul ding nmaterial of the invention on both side.

Al t er nat i viaple-%s pelct Bist(d-agline-3anethyirayglohewylbmettianablaad f 110 t melep’sl yelri de

nmoul di ng i .0f .the invention according to an especially suitable
met hod caﬁog%f%h%rl%%pﬁ%‘ed by overnoul ding protecting sheets of the

pol yam de noul dFuthenppelyamideamoalding) gndieridldard vspeviallp nprefenet, ahicH amded
with phot chc{nggtiu(t:edsgp %8 r}rclzgzlg_.% of a diamine mixture having 50-70 mole-% of bis-(4-
25 amino-cyclohexyl)-methane with less than 50 wt.-% of trans,trans-isomer of the
dicycane type with the commercial name 4,4’-diaminocyclohexylmethane (CAS no.
1761-71-3 of the company BASF) and 50-30 mole-% of bis-(4-amino-3-methyl-
cyclohexyl)-methane of the Laromin C260 type with the commercial name 3,3’-
dimethyl-4,4’-diaminodicyclohexylmethane (CAS no. 6864-37-5 of the company

30 BASF) and 100 mole-% of dodecanedioic acid.

For adjusting the desired relative viscosity, as measured in 0.5 % of m-cresol

solution, to 1.65-2.00, preferably 1.80 to 1.95, either the diamine or the dicarboxylic
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Spectacl e gl asses which are constituted of the pol yani de noul di ng materi al

. according to the invention can be adapted in all spectacle franes custonmary
“in trade without risk for stress cracks in the spectacle gl asses being

caused by plasticized 20 spectacle franes or cracks or breaks being

- generated in the spectacle glass by too high adapting stresses of netal
frames. Spaddache Her asedsinall 2Resss ool fogl 693ed Whinole-%r él“heor&gulahuhelﬁy of the
pol yam de nmoul ding materials according to the invention can be produced
directly i AOBOFBINgOpMOgACAbRIic ACids dhrpmetits op Bere b 1t oAt st mgelsrably ass,
frame and %) i ni ng net hods of spectacle franmes and

spect acl e gpgé%ég ‘?%rj”?}%]dl%?en gpect acl e design which are constituted of

pol yam de noul dSunx}pbrheanmdlfmkssarabetmmh avgd, taoetidm1d,rpvm10moracndr stearylagviselor
connecti_ons, er e bores |rectI ed i.n the tacl

o ase. " Br oRbrttrs thordyth ESprRtal chuelsfred goc it hAVIEE Seip & ERBEBM B s e
for noder ng3ps BGGpAGH Hl@es VY GRiady 8 @ﬁﬁéﬁblt £ 4ta9flizeP dgcHmRyl di ng
materi al s %T(?cordl ng togt he 1n eentl onmg}r'eu t‘&%r getgchgbt@gksn%p
connect i ontijacetore élamum011wamlthahmacxﬂldutn@eemerdmmneslexpvacsed directl y i n the

contour of the acl 1. w, the invention. s ex

exanpl es whi ch S{gﬁa 5@% §ma9ceiggém'\@ﬁpo§ﬁ8n@ %&n Ieagiion affhgh E X of t he
i nventi on. aé[ﬁ'@sélé&éﬁ'%h{)&leoéroh Q:oﬁﬁls ﬂﬁ;ﬁ@WI@jP@g FBPOLT IS tAeresf 8 Ng tO
the invention is performed Tn known ot pressure autoclaves having a

vol ume 18f axganic defivajes theregf, pﬂedslsnesmt@eemlyzgmed@tm@f therdiscolaratéon
pressur e " SRS PrisBhuoTl ARG LEIRIE 0 (hE cRESS8F T YoRPSGue e, L he

pol yam de arged rn str orm <¢ooled i'na water
bath with pmﬁlymmt:@uwety@nd pelletized. The pellets are dried for 12 h
at 80C to a water  content of below 0.06 % The production of highly

transpar ent nouPwiéabladefpaming agerismforrreyenting foana rﬁ@mmowiupa&ﬂeéaswa|am ng
t | t
Toul di no. radiBhE bftsleds bOfatuECRh s YEBHs TR S uRTadib! fomloet ! On

adj ustdd tw IO@/tI—?ﬁn‘pmfahblw) a1f to®OKQ foByO‘weem\ﬂimﬂxarrpl e and not I im tat| on,

exanpl es of the ent invention w now be give 15 Conpari_son exarrpl e
1 (DE 196 42 88§m¢§>i61 eag) ok g LoY ﬁﬁ\abl}lz(:@ar"éﬂl rbecaﬂgﬁfi Bircady batore " the

3,3 -di rret i | v i he
T b U B A4S g 28 .

benzoi c achlgh-rﬂelﬂﬂg g'pos aliqucrbtirgml@jfsor&MHS tmsgrecﬁspemganpmfelags (CI ba)
and 40 kg of so led 20 ..n a 130 sure ut ocl ave.. Then,
fhe aut oal ave vabe BRSBRGPHEpEpslemidl siphti e Jusenss FROTHE & R iWhoR s,
pressune pPpassintedinZkddwn predéise %és@ﬁs‘ﬂ'ﬁsttcﬁ ﬁ&@n&@@ha@r@s{wr@ 2WoLaioeCl. Sh
and degassed for approx. Ih at 280C. he material was dischar ed in

form of st Themi g pressureciglepse fodlows abaﬁ(vﬁl(b"él Degpsséng ismgrigrmedial 200-30°%.

80C. A
Cabi o 1 wadi o e VB R AR bR Rl SllBRh, LSRR e
(Larom n CbahGwith 3; 8§°Cdaﬂmpé1behsﬂed4 Thdi Iﬁdtrlletsoaib arizdafoed gl et Bate to @ABaten.

6864-37-5 fromthe conpany BASF), and PACM (dicycane =
4, 4" - di ani HRIHSTEWE PEIRY; Wrét hane, CAS no. 1761-71-3 fromthe conpany BASF)

| s accokding t Omﬁﬂé%rgxﬁg%lfehﬁmﬁxﬁ&ﬁe%% &&Pﬁﬂ%gh@geﬂés az&i‘& [k R 9s 30

conparison exanple operating was- per an ‘ana ogous manner to
conpar i sonlubxiaaqts,alyts, sihileersadrotheacambe applied ohtr oraheledpmopthethoepellet or di ng

Composi 11 on' PACKR APEing the FABNPAIL TR BHRE JEieSRIAFEAEIEiR e atgnion

with additives such as stabilizers; lubricants such as paraffin oils or stearates; dyes;

fillers; impact modifiers such as terpolymers made of ethylene glycidyl methacrylate,
30 especially with a refractive index in the range of the moulding materials according to
the invention or maleic anhydride grafted polyethylenes, propoylenes; or reinforcing

agents such as transparent dispersable nano-particles or glass spheres or glass fibres; or

8



no. 1761-71-3 fromthe conpany BASF) is according to table 1/CE8 and the

~ residual conposition is according to conparison exanple 1. The operating
was performed in an S anal ogous manner to conparison exanple 1. Mterials

havi ng characteristic properties according to table 1 were fornmed. Table 1:

Test results

Exanpl eCEl mhae« 65306 hdditiSes) canbd dorel byrmkrxwol raixinemethedbelohi)\Eddearatiyiby

C2601007SSCAOSSSOZSQEQLNUic ) )

cane02SSOsBERTIoR Srotingis: on mudti-shafb oxtouteriowish gt tgmpetagyres between 250 to

% S BB Ao sty i

SCC1S2149 1ainpFH P00 bzt $R64pheacompAnids S238239251Mel t .

enthal .| DSCJ/---6.79, 111, S2022Pr operfi esES40nn1 m¥/@0. 081%. 684. 484, 98S. 384. 4
83. 480, Bv1 / 3 BsCighy siitablp) sidejlizers;for prgdicing polyamide moufding miaierials o

no. SS96ESSHESREAAR S6QPRRRIO SRELIURAbAo3 D eaNBRTH 174 cRERABAGEONUDer
of cycles to break in tatigue test after Whl er1000 _ '

cycl es1006suti 38 358238 @b s 8lovk SASBClitterkcups) lalip ¢aes, Irote¢ B Ed vanings,at

[0)
br eak/ 49 0014216215 514814314012051 oss. . DiSEK NRBSRRSRGARPSESRRES 2ot

S301490 14618%&@@&&@&%&9 $RE43RNGERT70 BRX TR MREBId4M 3160 pR&IRt@seet oneMP
a3841S9S9S9S9S9S8SCR/ i sopr opanol MPalS101922S2S9S9S8 The anal ysis of the

PACM ( &9 cyandiosidant agentsi sieh nodrgapex dAL0\JIrganondAé0, ligangand ORB, whirhicanbes from
t he corrpan%egAﬁF%o;ra(gos 'it [ARS anount was determ ned by 13 the GC net hod
by a FID d &8 ! P@'}B‘Pb, *100nmg of dicycane are dissolved in 10nL of
di chl or onet haneEspgeialiReuRable @dditiiv e foF prodint polgnmiicnsaidgiymaterials of
| soner s19. 7470. 77029. 8040. 37439. 9950, 402410. 09747. 248Tr ans
trans510. 289 41Vention scord, testhsuentosiononethod fer applicatiensomichots snestaclst at i ve
Vi scosity i r i - j i 9 C.
G ags 1 rarkpithe e QT SRS WL o6 LirhtBRly Gt b eRRHENELSF R0 il ek
ent hal p§ vwehiehaaderforl example Tisudh 3RBGr 3RGi are3 12204 stherhalddrimaged hydroxpf 20C
per m nute. The neasurenent of the Iighédtr_ansn‘i SSi O (T540nn')l was

R IVh1%at es

Eerfor med ﬂ}?nﬁhbwwg%ﬁ’??%ﬁ'ﬂ whicharg eéldﬁﬁ‘&}ﬁ}mfﬁe?tﬂfi“i’fnlﬂ'hﬁ? b
aving a tw]r?{éﬁec@'r%se 816?%s'EIQ13%?&?%3?#&%?9%{&8?9@5&@Ed’dlﬁ"t'eSF € nmoul di ng

material s uce ants show due to their |ower
purity | ower valmasspacentbiands whichnare lobitampbiealyyean axtsusidri miethadenpringlercerd on

bor foct |y HuleftBRcexdders sat bl frmReitiRes bapten S0P, A58 oy bp LR ©
per forngd 3E60LAI0TGhd Rardpdivhlind 914 g0Ratetialk ascdimhm&t@ ihbértionama 0ob B nMm

The noi sture content was neasured according to the nethod | SO 155/1 2,

wher ei n t het1¥i of upelypmidst ri2pmed polyamida i Hg- o afthsuppamesiset @ tsseondar |
ecorar g BREsad PRb G RENAE boS EEPAITN Sl AR RRR,

accordi ng resi i cal” proper suc
el ongat i oncleidul eesistareer ess at break and el astic nodul us were determ ned

according to |1 SO 527. For neasuring the stress crack resistanc S t he
SO t en sigon t es$ui31§¥esnwg}ogs for producgng h?ghly transparent moulged artlgles %ro(m %:?

25 transparent polyamide moulding materials according to the invention are injection

moulding methods, injection-compression moulding methods at melt temperatures of

230 to 320 °C, wherein the mould is adjusted to temperatures of 40 to 120 °C.
Especially suitable methods for producing highly transparent moulded articles
from the transparent polyamide moulding materials according to the invention are
30 injection moulding methods, injection-compression moulding methods at melt
temperatures of 230 to 320 °C, wherein the mould having temperatures of from 40 to

130 °C applies an embossed printing on the hot moulded article after filling the cavity.
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fixed on a tenplate having defined edge fiber elongation (bending stress)

. and di pped 25 for 60 sec in the solvent to be tested. The given values in

" MPa represent the applied bending stress until which no cracks can be seen
visually in the specinmen. 14  The neasurenent of the nunber of cycles to

] br.eak in a fatigue test after Wohler were perforned in the form of
"stress-nunber @gpavisily suitabledasthedd fof ptddaciag Mmedtlyssymess-pdes surfatdyliofahe c 2000
according to DI N53442 and |1 SO 178. The number of cycles to break at, an
initial berRfuidpdstrtiglessugh 23 lense forsspegtpples drom, fepspaespt pglyamide, maviding

under st ood o]

preferred éﬁrﬁaﬁf lér/rgér?!to g&f%g&;?@%ggexﬁlgﬁel?%ﬂ&ﬂr o Uélqg B{é@é%{% ﬁgﬁﬂlgg%d%%ngl ed in
the art. Speéresd)aigeein amdtiestivingewall dricknesses lo€ firvad &- Suminh anet filikeioardt thexy fr om

the spirjt and scope. of the present |nv nt.ion and w t hout m nishing its
e ented adbanpRgavity i spibad Rif B tugher Ml dHAGHSAd PaRORHEliBbe. and

nodi fications b I 0 |
i nvention is cl giuﬁegﬁge{gayg%l fﬁ@r@ﬁggﬁg&ar‘@? Egig sy%ﬁ 1 ul%@?%}gg -

mat eri al s, suighe- ac medfi-tadr constrietiont frem tlm&mspa&nh@lyamgieanOﬂdimyMtaﬂwleen 0
and 12 J/g and .t am des are constit

i ne. ny Eeur e do i, HRERGT el SSiOn ke sigls o Ml RhaR ekfuads

am no- cycl ofigxmbd terRidpanRE bweEn h86 %o 35@2@ mey&in d&@eaﬁldgr@ﬁ@mﬁﬁ%ﬁny%@ner

and 90-30 nol e- % of MACM [ bi s- (4-amn no- hyl - cycl ohexy%l nmet hane]

wher ei nt0 othg diftereny layer roatarisle.- spiteble wdrr@pam@dlrbsheofom@ro p¢rp¢$apndmg

diam nes 1 cycl oal i phatic, alkyl-substituted
%Ppcﬁ\ﬂngg o§ bﬁ]e?lgg’g?n%qiﬁs?ﬁ di yc! P _al Ky .

cycl oal i pha ranc iam nes or nultiamnes having 3 to 12

anm no groups or Mowded @ﬁlctebeﬁlﬁéﬁ ared¢thsfutetOSY el polgantitie InedgdiaRahateddls phat i c
di car boxylic aC| ds having 8 to 14 C atons or m xtures of these_ dicar boxyl I C

aci ds, whemefaiding to thpinyenfionganthe handed te ana gnefherpcrarding natuat methods

cycloallph

chpec al [y RdfatbARRAC 10RE, BRARRE hidife Mool e, W hIZHE or

ter ephthSaI lasenwelding iapfitikisihg matti 1asind dyes HagingGinthbsarptibw retha pachea1800%y | | C
acid or ééﬁées t hereof, and wherein, optionally, 0-10 nol e-% of the other
| ong- chain BRati c di amines 20 and 0-10 nol e-% of the other |ong-chain

al i phatic di car gy Qnéﬁd&sro?afbdtiéinqu@ﬁéw%d%s?aﬂdfvahfes%h%ingle- or multi-

w- am nocar boxyl i ¢ aci ds havin C atons or |actans having 6 to 12 C
atoms. 2. Tayensgstrectioniomahd umsmhwoigamﬂe endudding auatesralk avgotdmg:toathm 1,

characterized i.n 25 tha 0 des on tj.tuted,of nol e- % of
O oo e iepliPy 3, ehtioh o el dss e CoR SRy b eendls and extrufiBn

am no- ! ¥ elodet hane] with | ess than 50 wt.-% of trans,trans-isoner
and 70-30 nol e-% of MACM [ bi s- (4-am no-3-net hyl -cycl ohexyl ) -net hane] and B.
100 nol e- % of d&uéeklneahndicationsi fr( poSjdedr agislasc Mbidhciate (®8jtitytedagéithec acid

transparent polyamide moulding materials according to the invention are viewing

glasses for heating technics with direct oil contact, filter cups for drinking water
treatment, baby bottles, bottles for carbonating, dinner-service, flowmeters for gases or
25 liquid media, clock cases, wrist watch cases, lamp cases and reflectors for car lamps.
Especially suitable applications for moulded articles which are constituted of
the transparent polyamide moulding materials according to the invention are spectacle
glasses for sunglasses or safety spectacles, lenses for correction spectacles, lenses for
technical devices, Fresnel lenses for projectors, lights or signal lamps and prisms.
30 Spectacle glasses or eyeglasses, respectively, which are obtainable from the
polyamide moulding materials of the invention according to an especially suitable

method can be tinted by a dipping method with alcoholic, ester-containing, ketone-
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30 (AS) or mixtures thereof. 16 3. Transparent pol yani de noul di ng
. materials according to claim1l or 2, characterized in that the pol yam des

" are constituted of: A 100 nole-%of a diam ne m xture having 40-70 nol e-%

of PACM [ bi s-(4 am no-cycl ohexyl)-nethane] with less than 50 w. - % of
“tr.ans,trans-i soner and 5 60-30 npol e- % of MACM

[ bi s- (4- antdmaiding®i Waterasedpigiiehy solietidhs, @l condcted by dippimg #r Aeohe, and
dodecanedi oi ¢ acid. 4. Transparent polyam de nmoul ding materials accor di ng
to. any onecqse Bélé%’cﬂ hardclagquess which can bertheraieally; oreld Vi hardening enbwhinhy ani des

%Fe?oo/onzglwcgﬁ |s (4p§dr§$crj?%gc§/gghg%§x§+3n% % hane 16“{?&%%15@8 ;‘ahg%gggl% % of

t rans, t r anfinishiager other fulm0ti Gial adxh&vé’é) of I\/ACI\/I

[bIS(4 am no-3-neth clo exyl % of
Hotecandd of o aSperaciealitees M e eanaBi yin o RANGIR G HHEies Rspesials
accordi ng §OthehveaiSn st:coli)&ﬁg%lhﬂgsﬁébﬁll%u&aﬂl@nféthoﬁ%ﬁ%@tc%ﬁﬂeé ?a! %pbh-at the
pol yam des are constituted of hol e- % of a diam ne m xfure having

50- 70 nol edepositiorAaphpdiveitl( meeais rium;nzbdmmb}l voatgst b finished tm otkes susulan 50
w.-%of trans,trans-isonmer of the dicycane type with comrercial nane
4, 4" - di ani ¥5cl ohexyl met hane 20 (CAS no. 1761-71-3) and 50-30 rmol e- % of

MACM [ bi s- (4- anfuvghes; §pkdiNdle Cgasésebeafyl abtﬁﬁ&ﬁlanﬁbmofthé %l}aﬁﬁ@éﬂ Ro@af type
wi th comercial nane 373" dinethyl-4,4"-di am nodi cycl ohexyl net hane (CAS no.

6864- 3105) matedials. of thoinventiomscsbrdigiecansgecilly suitable reghed capy beprodnessk
pol yam de ul di ng, qat eri al.s rding to. an ne_.of pr cedl clainms 1 to
5, char actg??%eéﬁmﬁlﬁmf%qla?%?g glbw%s CREPPHES ﬁp@lpwggs 0:11\3;l|2’t§)1g’Sl 1% fEasur ed
in 0.5 % ofnda Iasras(sﬂthépélyamm,mdmlixg ﬁ&t&a@efthaﬁmfeaﬁabbxybath&met ) 1 95,

ei ther diam ne or dicarboxylic acid excesses are used in anmounts of from
0.01 to 1 nol e-Hdtematiyel V’eéBQCt%‘H»'e glassesarvhich ere ?Mﬁ@é@?b@%}‘l the HB‘inmh‘B’dl f i er

is used in R r f
we . on o RRMY Makials ot ey bk doPordin e ctbectlIS' G gt edrbed.
materi dbs podocedi by dvemélﬂdmgﬁprocd@ﬁng@heats bédhe rpoﬂyaﬁtldé)emﬂdmganaténahcet iC
aci d, propioni¢ aci stearylamne or mxtures thereqf is used as nonoani ne

or nonocar%?ﬂ“i‘%:toé ?H“’ﬁﬁtdﬁrf thh arelopdad Witk pRototypnic substapesseci al |y nodifi er
having am ne or ﬁé%'if{%i%?(gfabs‘és E’lr UL LR iR Gpmr%?%?g‘fi??ﬁ&l din Yi&teAhl

tertiary butylp eno pe sta I zer groups are rern
tri acet oneactprimgto the msezmhnmahlbcc alaped dn -atlrspectatlo fimnwts amstomagem tradees ar e

i all f T ol ul. di t di
o any oW BRSrEHCHr drest SPREE A e sBocel slBedtSrute BhaFR S pibsdeifef o' "
aci ds 26! egfetficlefRimdsi? cecRY Br &Qaﬁ@ﬁb‘iﬁ§ péreeatef mHﬁE’Q;?ectddfeDngss HSGtBQ‘ﬂugh'S alts

t hereof or or%:]anl ¢ derivates thereof,
adapfing stresses of metal frames.

Spectacle frames and spectacle glasses which are constituted of the polyamide
moulding materials according to the invention can be produced directly in a form of an
integral complete spectacle consisting of glass, frame and bow.

25 Preferred joining methods of spectacle frames and spectacle glasses for modern
spectacle design which are constituted of polyamide moulding materials according to
the invention are screwed connections, wherein the bores are directly arranged in the
spectacle glass.

Preferred fixing methods of spectacle frames and spectacle glasses for modern

30 spectacle design which are constituted of polyamide moulding materials according to
the invention are clamped or detachable snap connections, wherein at least one fixing

element is placed directly in the contour of the spectacle glass.
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whi ch | ead sinultaneously to reduction of the discoloration during

. processing are used in anounts in the range of fromO0.01-0.5 w.-%

" preferably 0.03-0.1 wt.-%as suitable catalysts for accelerating the

pol ycondensati on reaction. 15 9. Transparent pol yam de noul ding nmaterial s

" according to any one of preceding clains 1 to 8, characterized in that
aqueous enul si ONsw¢ Ghé anténtionSisl egplaided by exbinplesewtehi wat howaver onlgd in
the range of fromO0.01 to 1.0 w.-% tgr,eferably 0.01 to 0.10 for 10%

erul si on agxemplarygnd doaplimit ty swgphekthe srvepli@ent i ng f oam formati on during
degassing. 20 r ] i Pr:1) | to any
one of precedi #gh%glé’?&n";‘% ot?gﬁ 69‘,% qi%lgirméc gﬁ?@%@aﬁ%a{@ﬁa&?&ﬂgg} ggfegﬂggg{&or LIV
st abi | i zer peiforracdér kadwe pilpt beksaire autoelaped lavdnglanadtmenfti30LhFirst, a

fornmulation in amounts of from0.01 to 0.5 w. % ereiS rebgrabl y

hi gh- mePt | PRgSysRNese A290sE ds ruds bhen. She Bressues sleassiollaps gk §P9’§5 gt518henol s,
in particu dHElA;’Ju Yo WS E(RNE :

produci ng i{sﬂfgrt%o %%&gégéng}; Flg "&@?ﬁﬁgﬁﬁ%ﬁ#%ﬂ%g l%ﬁ%ﬁéﬁ %fFangl ainms 1
to 10, chafomnt eodlzddn iarwatbmbath heitlp cdona nemipsratarecapb pelbatized nEledpeltatoanti ng to

known net hods, i n 0 essure vessel it ressure phase at 260-310C,
30 a pressg‘ﬁéi #"Ellégé‘g@?)%;@ea‘g?teﬁ%q??ﬁeé?wﬁwg)e%a‘z’si nguphage at 260-310C,
wherei n the pol YRdrpfiueBsY dF mggm?ttﬁhéﬁlr&ne}ﬁ&nawoﬁﬁm@nﬁbm Gesiedapaiest i n

a

strand form 18 cooled in a water bath with 5-80C and pelletized and the
pel | et $0ar polyarhigdd nianding matariads acco@ing todhainkention was-pesformed op@h dMbWED6 %
12. Method. for. produci ng the pol i de ul di erjals accordi,ng. to

o i m 11, 5 high ZEing deeRnel R bl rnerthet of B0 e AR 80 s

st abi | i zer gdjadted @RAS tepthepitire ¥60T®| t ed on the hot pellets during drying
whil e simul taneously circulating the pellets. 13. Method for producing the
pol yani de noul dBrgvayerfesxpaiple andcrnt dinpitption, examnlesiaf the preyentinventignakidler i zed
in that ad&%g%ggﬁlﬁuch as stabilizers, lubricants such as paraffin oils or
st earates, dyes, F|1Iers, i npact nodifiers such as terpolynmers nmade of

et hyl eng gl yci dgbmperidoackumpled (DE peC4nB8YCR th a refractive index in the
range of from 1,50 to 1.55, or nmalefjc anhydrjde grafte o).yet hyl epes,
%:Jé@a@wly-ﬂ“

propyl enes, or FEPhf ok&;| rﬂf adAeM s fdaromnt r Sns@8Pent n I1ers,
especi al | y4:0aa0:35dyki . € i foaMoXt ur es
o the. adu Rl B et LA B e e By BRSEE 171048 by
extrusi on ofi BD8g{dodecanedivict iacklhaDuPent),r 48.66 s gwof hbemedic tedpel. Al ug esf of

Vel I ow t | nweghoRersys A Bo s arigOR Lt dhd Ty bBut§6: AT Hapos

or othep PHOSPIVI! plesPIRABAEe. T%Q?,ltﬁe a{}{%giaowa@rclo@é@_aﬁmhme@@b YRR e

moul ding materials according to claimi 3, characterized in that for
appl i cat i owithistirringe Adler @ pressure phasg, for2 peid iwas rgledsgd te petematpiesgiraysbin ¢l ock

, fil I (=W I [ :
it ves anaiBond By ARG B azeRl chhel AR IRReRl LA R T i

consi st i ngopitraads, ldobledi in waté} utlsl pelletinedrand Idiednfdr 1 2 ate80fCb Wt yrhspareni  t ype
anti oxi dant agents.selected fromthe group consisting of |rganox 1010,
| r ganox 10M@terial bavirgchagpsteristic praperies aerosdns iniblednwanfosmedcor por at ed i n

t he pohyam de ”E%Iﬁb- Rgomaterial by extrusion.
The composition of the diamines MACM (Laromin C 260 = 3,3’-dimethyl-
4,4’-diaminodicyclohexylmethane; CAS no. 6864-37-5 from the company BASF), and
PACM (dicycane = 4,4’-diaminodicyclohexylmethane, CAS no. 1761-71-3 from the
company BASF) is according to table 1 and the residual composition is according to
30 comparison example 1. The operating was performed in an analogous manner to
comparison example 1. Materials having characteristic properties according to table 1

were formed.
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30 15. Method for produci ng pol yam de noul ding materials according to any

. one of preceding clains 11 to 14,

extrusi on nethods for applications such as spectacl e gl asses,

havi ng benztriazine structure 19

characterized in that additives by

UV absor ber

| ess than 400 nmare incorporated in amunts of from0.1 to 1.0 wt.

filtering conpletely out wavel engt hs

-%

and/ or dyes di sQempatison exampid & (DE 48 181990) ncor porated. 16. Method for
produci ng pol yagi de noul di ng materjals according t ecedi ng
clains 13 to 15%6 KemRLsieR é@Mr(dtCM‘é?c“eﬁ\éﬂ ’Ql‘%“‘f‘?‘g‘ﬁ!‘géli‘ ﬁn?}L@Wd%

alloys, thgy preg.As ?x‘om 3;0 é'ﬁ@coﬁim%ﬁptabfé %Eﬁ'tand%hé’?esﬁdﬁ%l
transparent polyanide nouldin ter| I's according to any one of preceding

clains 1 toortifositnah 18 ataordinlg i cer&pmsonekgmpﬂn deTh&omaratig waspetforthéd ar an

copol ya
extrude

5

poi nt of 170-175

des .thereof b

analeqys mpann

an extrusi on ne

SORPAFSAN FEMpls
bl end or thgoddih®¥o fableBwéreFsGad M crocrystal line phase having a nelting

articles fromthe pol yam de noul di n

preceding clains 1 to 10 or

met hods, i
to 320 C
18. Met hog
pol yam de
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aEsamplel i ed, Wh
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47.5
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49

Number of cycles
to break in fatigue
test after Wohler

1000
cycles

100

61

173

395

362

193

NIS/23°C/dry

KJ/m?®

11

12

12

11

11

11

12

13

Elong. at break/dry

%

100

142

162

155

148

143

140

126

Stress at break/dry

MPa

50

57

62

60

58

56

35

50

Elast. modulus/dry

MPa

1530

1490

1460

1460

1460

1460

1450

1430

SCR/n-hexane

MPa

43

44

52

59

59

59

39

58

SCR/acetone

MPa

38

41

59

59

59

59

59

58

SCR/isopropanol

MPa

15

10

19

22

52

59

59

58

The analysis of the PACM (dicycane= 4,4‘-diaminodicyclohexylmethane;
10 CAS-Nr. 1761-71-3 from the company BASF) trans, trans amount was determined by
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10 construction fromthe transparent polyam de noulding materials of the

. invention according to any one of clainms 1 to 10 or 16, characterized in

" that injection blow methods, injection stretch-blow methods and extrusion

bl ow net hods are used. 22. Use of noul ded articles, obtainable fromthe
tr.ansparent polyam de noulding 15 materials of the invention according to
any one of thel @Crethod ®yld FOD defectcrs THERWre,J1WInks 8€ Hidyetind et dis@l¥edciini cs
with direct oil contact, filter cups for drinking water treatnment and nedi a
fidtrati onlOmbwefdishlororaethansot t | es for carbonating, dinner-service,
flowmeters for gases or liquid nedia, clock cases, wist watch cases, |anp
cases, protection-.coverings, glazings, sport and leisure articles, and
reflectors for cdr Péikl appRetondos €in@or|s. Amountse (of Assipmhibael articl es,

obt ai nabl e from tthe trangpar e[ﬁ,i@ol yani dgafr9bldi 19 nBb@eisal s|of the
invention accordifng §0 Claim 748 10 Of 1§ 7RSS Spectacl e glrasses for

sungl asses or saffety,grapses; 9{8%'4“"5 for ‘60574"""” omgtasses; (| enses for
techni cal 25 devi cesy Freshet erg.—gboco f rwfﬁ;‘tdfbhrbh idi ?hta q rdsi gnal

| anps, opt oel ect rferi-t—eoppters=EED prisre——24—Nbthedfor—pf oduci ng
spect acl e gl asses,._aﬂl_a.i_labl_erq-QWm the pgﬁ%;ﬂﬁ de [noh R8s #8%mi eri al s of the
i nvention accordilng fo_ahy ont0-282 ¢l ailns 4146910 or 16. 30 characterized in
that they are tinted6éaccprdi nt.27 t he [di p®.78 net(hod i n al coholi c,
ester-contai ni ng,| ket onet cont agum Ng or| watgeo0oasgs pi gnent solution's, they
are corrected by dipping in acetone and coated by usual hard coat |acquers
being 2 t hery 1 . L 0] 1 or dye
oi gnent & o ant 1 Berr ol bf e RERNELIAPALE RN, Prfimicl ik SOEROLH

f unct i onal 0.8%doftmcessol #23°Ckt hod for produci ng spectacl e gl asses,

obtai nable fro he, pol.yam de ul di 5 terials of ~ the . nventjon
according to a%}%ﬁgg%*g@}nm%“ﬁcﬁ ('E%’ (5‘?‘%’%& enggFaé‘é‘ieé"r"ideral_thﬁ PHAPY hey
are coat edwaeGadiidd ohAnisal TG A Navilh RRARhErA@RAN09C PS8 Met hods
with netals, |unenized, netal -coated or f1nished

in other usual form 10

26. | g/Et hod for Proaasurgmenyefthedight QM%qn Htﬁﬁanmhmaepﬁnf@?qum golyani de
. . . ) ; _ Y %0
or 16, Tn ket LSl ik PR Pl R Sh AR AR HiBheSh o3 Bl ©

pol ari zi ngatRbReS rafspaeasP of ithe motldiny RAtetaly Whithsdte Prodiked Ae$m4ll pAst
adhesi ve and a | ayer of the polyam de noulding materjal of the invention on

bot h si de.Plans show guiertg dheip loweraraity Aepverpealuescoampgreds togioulsing metasials f r om
t he pol yan | di teri 3 t Lhvent| C (Wals) .one of
cl'ai e 1 roiEy"BY FhoclP o 1P Ol i 6T HRBAR 3P B BRI,
over noul di cognparisdrescire perfedtlggiossibleni shed wi t h phot ot ropi ¢ substances. 20 28.

Phvent 18n accor BHmUFERH ghie Rl iodBr (V1 3 gefprmed “pRiag AT IU n
that they pan29enptaniRdingh hikknsRe¢Bahe frames customary in trade without

risk for stress cracks inthe spectacle glass being caused by plasticized
spect acl e fr ameBhe maisturckeonént ovashmeasused acongdige rter the enethad tISO dpHdE2acl e

I by t hi d i g f metal f . : 1
ot oduci g WBFHeteaPPIrEas SHRR, B et oHE BoPyah b Fot g her
materi al s Rhgdne i nvention according to any one of clainms 1 to 10 or 16, 30

characterized in that they are joined to itself or to other conpatible
moul ded0 The notched-impact strength (NIS) was determined according to ISO 179 / eA.

The residual mechanical properties such as elongation at break, stress at break
and elastic modulus were determined according to ISO 527.
For measuring the stress crack resistance (SCR) the ISO tension test bars were
fixed on a template having defined edge fiber elongation (bending stress) and dipped
25 for 60 sec in the solvent to be tested. The given values in MPa represent the applied

bending stress until which no cracks can be seen visually in the specimen.
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articles according to usual nethods by ultrasonic welding, glowng wre
~wel ding, 22 friction welding, spin welding or by |aser welding after

" finishing with | asing dyes having absorption in the range of 800 to 2000
nm 30. Spectacle franmes and spectacl e gl asses, obtainable fromthe

pal yanm de moul ding 5 materials of the invention according to any one of
claims 1 to 10 The Iheasaiearear o€rthe @dmbér bhayclehey bagak fir adfatigek st @fiet y in
the formof an integral conplete spectacle consisting of glass, franme and

bow. 31. MYHHer were perinamed i the deqm of ¢ stresstumbgR ISR st em ﬁ@wfﬁ)mf}éhﬁ de

rmul di ng 1Q t i lto
or 16, Pt Do Miss: CRAUBHE 2008 185000 BDRGANY ARISE LPAITEE ¢ ec

connect Id onaumﬁer cﬁfrcpblleetbl hrhﬂf acindnitigEskndingtstrass dﬂapgntm]gxr ﬁ@sl\/ﬁzaas tndieatdd. y I

arranged in the ect e glass. 32. Fixing netho r nmodern spectacle

design of spect QLSI%Q %Sﬁ%’éiefém é‘b"éé’?‘é‘é‘!sé’hﬁﬁgegla&ng 1GASRS FlBE RTISPRYN ¢ he

pol yam de I t Ve f

el e 1t B epifich desocl Merdf WA U MhpBRAO G Re SRR e o

char act er i Sach clmﬂghsaanchmdde%czatlomeaﬂ be< mage emdmhkiepmtmg fioina thedspdiit exd | y i n

the contour of ectacl e
96 ALO. A . A°ORE ofiﬁ CAFIH Ln\'/&gg n wlgém&tl_fA K)(llgﬁhlﬁ‘&ﬁlts Antended advantages. It is

& . A(_. A3L if@dfordl BiteNded ARk s cifnbe iddWMB i cations be covered by the appended
=} xsni d ZU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calJcalJcalc
a] ca] cdf0caFlsimsa] ca] ca] cRa W] caV]ca W]cal C& q
" Xt "wY=BA\ S} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! SLc+xl 8
i!1"$P9ZWEREE&EET' ((3***! +} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca}ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca!! +tu++&,, -

. E/171$0~001] 112Mr22. 3[ 333?44425} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
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10 having 6 to 12 C atoms, cycloaliphatic, alkyl-substituted cycloaliphatic,

branched aliphatic diamines or multiamines having 3 to 12 amino groups or
mixtures thereof, and
B. 100 mole-% of long-chain aliphatic dicarboxylic acids having 8 to 14 C atoms
or mixtures of these dicarboxylic acids, wherein 0-10 mole-% can be replaced
15 by other aromatic or cycloaliphatic dicarboxylic acids having 8 to 16 C atoms,
which are especially selected from the group consisting of isophthalic acid,
terephthalic acid, naphthalenedicarboxylic acid, cyclohexanedicarboxylic acid
or mixtures thereof, and
wherein, optionally, 0-10 mole-% of the other long-chain aliphatic diamines
20 and 0-10 mole-% of the other long-chain aliphatic dicarboxylic acids can be
added as 0-20 mole-% of w-aminocarboxylic acids having 6 to 12 C atoms or

lactams having 6 to 12 C atoms.

2. Transparent polyamide moulding materials according to claim 1, characterized in
25 that the polyamides are constituted of:
A. 100 mole-% of a diamine mixture having 30-70 mole-% of PACM [bis-(4-
amino-cyclohexyl)-methane] with less than 50 wt.-% of trans,trans-isomer and
70-30 mole-% of MACM [bis-(4-amino-3-methyl-cyclohexyl)-methane] and
B. 100 mole-% of dodecanedioic acid (DDS) or sebacic acid (SS) or azelaic acid

30 (AS) or mixtures thereof.
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WOWIEMN 11 50-30 mole-% of MACM [bis-(4-amino-3-methyl-cyclohexyl)-methane] and

B. 100 mole-% of dodecanedioic acid.

15 5. Transparent polyamide moulding materials according to any one of preceding
claims 1 to 4, characterized in that the polyamides are constituted of:

A. 100 mole-% of a diamine mixture having 50-70 mole-% of PACM [bis-(4-
amino-cyclohexyl)-methane] with less than 50 wt.-% of trans,trans-isomer of
the dicycane type with commercial name 4,4’-diaminocyclohexylmethane

20 (CAS no. 1761-71-3) and 50-30 mole-% of MACM [bis-(4-amino-3-methy!l-
cyclohexyl)-methane] of the Laromin C260 type with commercial name 3,3’-
dimethyl-4,4’-diaminodicyclohexylmethane (CAS no. 6864-37-5) and

B. 100 mole-% of dodecanedioic acid.

25 6. Transparent polyamide moulding materials according to any one of preceding
claims 1 to 5, characterized in that for adjusting the relative viscosity, as measured
in 0.5 % of m-cresol solution, to 1.65-2.00, preferably 1.80 to 1.95, either diamine
or dicarboxylic acid excesses are used in amounts of from 0.01 to 1 mole-% or at
least one monoamine or monocarboxylic acid modifier is used in amounts of from

30 0.01 to 2.0 wt.-%, preferably 0.05 to 0.5 wt.-%, in the polycondensation.
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Transparent polyamide moulding materials according to any one of preceding

claims 1 to 7, characterized in that phosphoric acids selected from the group
10 consisting of H3PO,, H3POs;, H3PO,, salts thereof or organic derivates thereof,
which lead simultaneously to reduction of the discoloration during processing are
used in amounts in the range of from 0.01-0.5 wt.-%, preferably 0.03-0.1 wt.-% as

suitable catalysts for accelerating the polycondensation reaction.

15 9. Transparent polyamide moulding materials according to any one of preceding
claims 1 to 8, characterized in that aqueous emulsions containing ‘silicones or
silicone derivates are used in the range of from 0.01 to 1.0 wt.-%, preferably 0.01
to 0.10 for 10% emulsion as suitable defoaming agents for preventing foam
formation during degassing.

20

10. Transparent polyamide moulding materials according to any one of preceding

claims 1 to 9, characterized in that suitable heat or UV stabilizers are added already
before the polycondensation to the formulation in amounts of from 0.01 to 0.5 wt.-
%, wherein preferably high-melting types are used, especially preferred tertiary

25 butylphenols, in particular Irganox 1098 and HALS types are used.

11. Method for producing the polyamide moulding materials according to any one of
claims 1 to 10, characterized in that the polyamides are polycondensed according
to known methods in known pressure vessels with a pressure phase at 260-310°C,

30 a pressure release phase at 260-310°C, a degassing phase at 260-310°C, wherein

the polyamide moulding materials are subsequently discharged in strand form,
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of from 0.1 to 1.0 wt.-% and/or dyes dispersible in polyamide are incorporated.

16. Method for producing polyamide moulding materials according to any one of

5 preceding claims 13 to 15, characterized in that they are transpafent blends or

alloys, they are obtainable from a mixture of 100 to 30 wt.-% of the transparent

polyamide moulding materials according to any one of preceding claims 1 to 10

and 0 to 70 wt.-% of polyamide 12 or polyamide 11 or copolyamides thereof by an

extrusion method on single- or multi-shaft extruders with melt temperatures

10 between 250 to 350 °C, wherein the blend or the alloy forms a second
microcrystalline phase having a melting poiht of 170-175°C.

17. Method for producing highly transparent moulded articles from the polyamide

moulding materials according to any one of preceding claims 1 to 10 or 16,

15 characterized in that injection moulding methods, injection-compression moulding

methods at melt temperatures of 230 to 320 °C are applied, wherein the mould has
temperatures of 40 to 130 °C.

18. Method for producing highly transparent moulded articles from the polyamide

20 moulding materials of the invention according to any one of claims 1 to 10 or 16,
characterized in that injection moulding methods, injection-compression moulding

methods at melt temperatures of 230 to 320 °C are applied, wherein the mould

having temperatures of from 40 to 130 °C applies an embossed printing on the hot

moulded article after filling the cavity.

25
19. Method for producing faultless stress-poor surfaces of the moulded article from the
polyamide moulding materials according to any one of claims 1 to 10 or 16,
characterized in that lenses for spectacles are produced by an expansion injection-
compression moulding process, wherein cavities having wall thicknesses of from
30 1-5 mm are filled and then the mould cavity is spread out to higher wall

thicknesses at permanent filling.
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20. Method for producing sheets, pipes and semi-finished products in single- or multi-

. layer construction from the transparent polyamide moulding materials according to
any one of claims 1 to 10 or 16, characterized in that extrusion methods on single-
or multi-shaft extruders with melt temperatures between 250 to 350°C are used,

5 wherein depending on a compatibility of the different layer materials, suitable
bonding agents in the form of corresponding copolymers or blends of polymers of

the layer materials can be used.

21. Method for producing hollow bodies and bottles in single- or multi-layer
10 construction from the transparent polyamide moulding materials of the invention
according to any one of claims 1 to 10 or 16, characterized in that injection blow

methods, injection stretch-blow methods and extrusion blow methods are used.

22.Use of moulded articles, obtainable from the transparent polyamide moulding

15 materials of the invention according to any one of claims 1 to 10 or 16, as viewing
glasses for heating technics with direct oil contact, filter cups for drinking water
treatment and media filtration, baby bottles, bottles for carbonating, dinner-service,
flowmeters for gases or liquid media, clock cases, wrist watch cases, lamp cases,
protection coverings, glazings, sport and leisure articles, and reflectors for car

20 lamps and sensors.

23. Use of moulded articles, obtainable from the transparent polyamide moulding
materials of the invention according to claim 1 to 10 or 16, as spectacle glasses for
sunglasses or safety glasses, lenses for correction glasses, lenses for technical

25 devices, Fresnel lenses for projectors, lights or signal lamps, optoelectronic

couplers, LED prisms.

24. Method for producing spectacle glasses, obtainable from the polyamide moulding
materials of the invention according to any one of claims 1 to 10 or 16,

30 characterized in that they are tinted according to the dipping method in alcoholic,
ester-containing, ketone-containing or water-bases pigment solutions, they are

corrected by dipping in acetone and coated by usual hard coat lacquers being
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10 26. Method for producing spectacle glasses, obtainable from the polyamide moulding
materials of the invention according to any one of claims 1 to 10 or 16,
characterized in that the glasses are produced by overmoulding polarizing sheets or
composites of a polarizing sheet, a layer of an adhesive and a layer of the
polyamide moulding material of the invention on both side.

15

27. Method for producing spectacle glasses, obtainable from the polyamide moulding
materials of the invention according to any one of claims 1 to 10 or 16,
characterized in that the glasses are produced by overmoulding protecting sheets
finished with phototropic substances.

20

28. Spectacle glasses, obtainable from the polyamide moulding materials of the
invention according to any one of claims 1 to 10 or 16, characterized in that they
can be adapted in all spectacle frames customary in trade without risk for stress
cracks in the spectacle glass being caused by plasticized spectacle frames or cracks

25 or breaks being generated in the spectacle glass by too high adapting stresses of

metal frames.

29. Method for producing moulded articles, obtainable from the polyamide moulding
materials of the invention according to any one of claims 1 to 10 or 16,
30 characterized in that they are joined to itself or to other compatible moulded

articles according to usual methods by ultrasonic welding, glowing wire welding,
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