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suberic acid, azelaic acid, sebasic acid, dodecadloic acid, terephthalic
acid, | sopTVED 256, 3zing in ticlobdsoroshedt epht hal i ¢ acid, 2-methylterephthallc
acid, 5-nethyllsophthalic acid, 5,5-sodium sul- f ol sopht hal i ¢ acid,

hexahyd"r ot Haakgistortion terppergturey hexahydr ol sophthalic acid and diglycolic acid.
Typi cal exar%pl es of the amno acid and | actam constituting the

non- crystaﬁ MRS ﬁdf’%ﬂaﬁfﬁﬂé""to be used in the present invention Include am no
aci ds such as 6-am nocaproic acid, 11-am noundecanoic acid, 12-amno- 20
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the foll ow ng: ‘a poI ycondensat'i on product of
2,2,4-12,4,4-trinet hyl hexanet hyl ene di ani ne and terephthalic and/ or
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further detail with reference to the Exanpl es. However, the present

i nvent i on Stestingotaterigstseti ct ed t o t hese specific Exanples. The test nethods

and the starting materials 45 wused in the Exanples and Conparative -
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absor pt i oY F?gﬁ é cﬂ?fu'rtg' at 650C under relative humdity
of 9508° Ny' 4 ’(g plcelflee % He: wat er absor ption treatnent The
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35 Reference Example 1: non-crystalllne polyamide (PA-1).

10 kg of a starting material comprising 45 mol% of isophthalic acid, 5 mol% of terephthalic acid, 45 mol%
of hexamethylenediamine and 5 mol% of bis(4-amino-3-methylcyclchexyl)methane, was charged to a reactor
\ together with 8 kg of pure water, and the air in the reactor was purged by nitrogen a few times. Then, the tem-
\_— 40 perature was raised to 90°C, and the reaction was conducted for about 5 hours. Then, while stirring the con-
tents of the reactor under a pressure of 18 bar, the reaction temperature was gradually raised to 280°C over
- a periode of 10 hours,
Then, the pressure was reduced and brought to atmospheric pressure, and the polymerization was con-
tinued at the same temperature for 6 hours. After completion of the reaction, the polymer was discharged from
45 the reactor and cut to obtain pellets.

This copolymer polyamide showed no melting point, and its glass transltion temperature was 150°C. This

non-crystalline polyamide was designated as PA-1.

Examples 1 to 5 and Comparative Examples 1to 3

The respective starting materials were mixed in-a tumbler at the blending ratio as shown in Table 1 and
then subjected to vacuum drying at 90°C for 16 hours. Then, each mixture was meit-kneaded at a temperature
of 300°C by means of a double screw-extruder (PCM45, manufactured by lkegai Tekko K.K.), and the kneaded
product was cut to obtain pellets of the resin composition. The pellets were molded at a temperature of 300°C

§5 by means of an injection molding machine (J100 OS, manufactured by Nikko K.K.) to obtain test pieces. The
test pieces were used for measurements of various physical properties.

In Examples 1 to 5, melt-kneading of the resin composition was conducted without any trouble, and pellets
were readily prepared. However, in Comparative Example 2, the Baras effect occurred during melt-kneading

5



Nyl on-610:° CM2001, manufactured by TORAY INDUSTRIES, INC. Nylon 12: 3014U,
manuf act ured by Ube Industries, Ltd. 25 Nyl on. 612; D14, manufactured by
Dai cel ful se -Co. Ltd. Non-cryst al IEPOMBE3BIN de PA- 1 Ref er ence
Exanple 1, glass transition tenperature: 150C, Trogam d T: manuf act ur ed
by Dy namot e Nk dmposinga pMerebgpeliatRing wasextrérheddiffieuttper at ur e:  1480C, pol ycon-
depgati on prre@ésaits obthe thedsurbmbdls 4 tve- thiyset rgplettiex amrsiidwy incTablel i wishravn apatifically
tere pht had Table fthedesBtomposiians of the Examplesmoandiagae the ipvkntion hivtetagedytesiwiatet@hsasption

Cor por at iwbile mgjitaigiag the mechani¢abpronesiep sych et the flexumba@ngtibeidyhe izad iropaptsiiengy the

pr oduct anbathsnaioetemeretn@@matm ﬂ@mwel eqsz@iamew&wqe 4&cquﬂeﬂarﬁ "|°§t5 Phyﬂ‘éﬂ' prepesties 4

TR55: after the waier gbsatptiony tegtmey wﬁg a %" i“ A ’tﬁ}’g gﬁ‘lﬁ‘e
e
is

Exanpl e 1’° Heompesitigns %FFW@" 5 e?'é"ﬁ]% 'P?’R“’T‘F’m %5° R G '%'1‘46a starting materi al

conpr i'8i 4 I0 of isophthalic acid, 5 nol % of terephthallc acid, 45
nmol % of nedlanlne and 5 nol % of

bi s(4- am no %h AN ﬁméxi m@q,arets § resh iR SHidn adiadnBAddiPTablo 2UleNeT
with 8 k re Ulﬁ Gachds Sulch redi itiéHs! pe Ias réa@RCdbfined\ @fhol Uheififastiffedl] festogen
a few gl Holde §in ﬁgg-ep fits. Perature was rai sed to 90CC, and the
reaction V\/aﬁﬁheCthi' shé¥n iRRBIE L. A& shéwi specifitah Tawb 2, tife rédin dofmbddiokis vEthe Bx-
tents of fdpss lhﬂféQEdi}rdrde&Rli o.3helXfiRénSibaR aridfphylsical pasplrty éhiages @b aidorpliarrpeatert Ur e
was gr adugpblediablydupmébséd) wiifd G0Kstabtiaiy méaintgiaing thel propdrtiel Of riyion #&with Téspert tottiegmech-

" pressure sl pfopeltieibatrasistddrand EHemical rasistapeepitbe jesin ompesition and theigldss dfithe molded

pol ynmesi zgbduetn was con- tinued at the sane tenperature for 6 hours. After
colnpl etion of the reaction, the polyner was di scharged from45 the reactor
and cut to obtain pellets. This copol ymer polyam de showed no nelting
point, and its glass transition tenperature was 1500C. This non-crystalline
pol yam de was designated as PA-1. Exanples | to 5 and Conparative Exanples
1 to 50 The respective starting materials were mixed h-a tunbler at the
bl ending ratio as shown in Table | and then subjected to vacuum drying at
900C for 16 hours. Then, each m xture was nelt-kneaded at a tenperature of
3000C by neans of a double screw extruger (PCWA5, nmanufactured by Ikegai
Tekko K. K. ), and the kneaded product was cut to obtain pellets of the resin
conposition. The pellets were nolded at a tenperature of 3000C 55 by
means of an injection nolding machine (J100 OS, manufactured by N kko KK)
to obtain test pieces. The test pieces were used for measurenents of

vari ous physical properties. In Exanples | to 5, nelt-kneading of the resin
conposgst i on was conducted wi thout any trouble, and pellets were readily
prepared. However, in Conparative Exanple 2, the Baras effect occurred
during nelt-kneading 5 EP 0 441 423 Bl of the resin conposition, whereby
pelletizing was extrenmely difficult. The results of the neasurenents of the
physi cal properties are shown in Table 1. As shown specifically in Table 1,
t he=r e#i n conpositions of the Exanples according to the invention have a
reduced wat er absorption while nmaintaining the mechanical properties such
as the flexural strength and-the izod Inpact strength, the 5 heat

di stortion tenperature and the chem cal resistance of nylon 4.6.
Deterigration of the physical properties after the water absorption
treatnent is small in conparison with nylon 46 alone. Besides, It is’
surprising that the dinmensional change of the conposition according to the
I nvention Is substantially smaller than the dinen- sional change expected
fromthe water absorption as Is evident from conparison with nylon 66.
Furtheg, the resin conpositions of the present invention retain the
excel l ent gloss of nylon 46. 10 Exanples 6 to 12.
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mul as’ (1) and (2): (err) WHB) (err) WO (err) 10

WA + WB) +WC) 50.2: WC (Eﬁ )41529 (2) WB) where WA, WB) and
WC) represent parts by weight of "the respectlve co

(©. 15 2. A polyanmide resin conposition accordi ng il';"ﬂﬁl”l'lljm!lr
characterized in that the ali phatic polyam de (B) is: group

C%t sting of nylon 12, nylon 6.10 and nylon 6.12. 3. A pol yam de resin
conposi t i 9A™MEccording to claim 1, characterized in that the non- crystal l'ine

e Semo;wg“‘”e”ﬂ&t i
e and

fand/ or 1 Spp lina h vln asstra si ?‘éﬁgﬁ: ?

i sopht halic ae ) ene 'am n -am nocyc

terepht hal i c an }or sopht hal i ¢ aci qN e thyI ened| am ne

bi s(4-get hyl - 4- ami nocycl ohexyP§he &M hel) i ¢ and/ or isophthalic
acid, 25 s-caprol actam bi s(4- am_@\écl ohgxyl ) met hane and terephthalic
and/ or isophthalic acid, a-caprol al¢ @

-bi s(3- et hylwlﬁreammnmg)d\mMydpw peats by uslght bidirecrpdpbdtine companedvsdh), Bradi®hal i ¢
acid, (err)-lauryllactam bis(4- am nocycl ohexyl ) met hane and terephthalic
and/ orsi Sg) HA pplyanide g@h&om@ﬁlaoné fl%{@1 (fhfractenzed in that the aliphatic polyamide (B) is

bi s( 3- net hylchﬂseaﬁ?’ﬁﬂl?)ﬂﬂ‘t“Bﬁ‘é‘i'?f"?ﬂfé‘tﬂﬁ te MNP 108pEWIP AR ¢ and/ or i sophthalic

actd. 4. 4 PR maiﬁe ﬁm%ﬁﬂm&s.ﬁ ilglt©RaiR G CRbdittBed iR e thd W LrysGRi RiLEd 2 €d
in that t i@ féo S ofdug of rdens¥tion proagzts of 2,2,4998 b trineffyinOigh ‘Aﬁﬁa\e%lla5 and
5.5, neasur n&5hd3erdphthaiBndrbt isbBiithailé aciid oMt | furic acid solution. 5.

pal yan“Pde rq&k%&@mﬁdﬂﬂ&nﬂ@ﬁg@ﬁaﬂém@m&h@dcm 4, characterized In that t he
nyT‘dn 4. 6 haexsmétilenddianine)bisté-armifdtidofieafimértindafinerephthaivdd/d. idophtBdiic add, Mbl ded
articl e obt anersmbtiylenétismina biy(aieth@l-4- srfriotyclobexjivthiahe andate@phticlic gnd/cd isaphthatitie of
the clains laddp 5. Patentanspriuche J 40 1. Pol yam dharzzusamenset zung
unf assgnd ( Ay-cabiplactam/hisf4-aniiiicycdishexyihdtisheendserépbthaliR@hd/erisophtivli¢ acih, nem Me-

t hyl engr uppes¢apreiactgmqintEmethid-rHamineayticheyiHethane @) tedephthiltic antier igopbihgfiseid.st ket t e
von 6 bis 1ledadeyligeam, bisidraminegyelohexy)methane aprtierepitalicant/ar isaphthalic aeld, and

d asf | ber gang@@ﬂ%@ﬂh?'ﬂ?%ﬁy'mm%@m’mwa@a hthaie andiqr isapithaligasidet zung

die fol gegde& el in(oo ;Bsu on ?%%:;d er f alm charactenzed in that the nylon 4.6 has a @@E‘Lﬂv\ﬁ A
ure

9 WO;) 5_3:\/\( C) W n 1. qu |§)1 gram in 100\7? X?%Mwl%m acid d@;ow%n)

Gewi cht st gj | demhidemlobmmmmﬁwwucﬁ&ac&uﬁh irtRel the Gtor68 1k @ kel iV visS O
2. Pol yam dbstyet uetassieaeaat 2sng genrfig Anspruch 1, dadurch gekennzeichnet,
daB das aliphatische Po- |yamd (B) aus der aus Nylon 12, Nylon 6.10 und
Nyl on &. 18- bUQ'ﬂWM‘a@FQJW ERJ@Q@N‘H‘F gompgsitionaccording to any one of the claims 1 to 5.

Pol yam dhar zzusammenset zung geman Anspruch 1, dadurch gekennzei chnet, dan
das nicht-kristalline Polyamd (C) aus der G uppe von :

PoI ykondeﬁgfﬂ‘t’(}ﬁ%’ #eBYukt en von 2,2, 4-/2, 4, 4 Tr| rret hyI hexanet hyl en- S6

@EU “fo““ T re i ha' BAhhedt AL urﬂr%‘sse Rﬂl‘ hl_ﬁséﬁeg%&pé“i&qﬁéirﬁmﬂk—und
phthai Sa IE gfég ] % ettevonsbl iﬂ&i(C)eln
B'.S(4 am nOC nnt @i&b@ t'ireo r10
Hexamet hyl en ,asggzgn ,n 2 g}ﬁmc exy rret an und
Ter epht hal saure unc?/ oder I sop 42 B_I1}- L
S hal sieure, s- Caprol actam Bi & w@mcw(pp ey’fomﬂ)han und
Ter epht hal saure undl oder | sopht haI FHYO) <50 (),
W(B)

wobei W(A), W(B) und W(C) Gewichtsteile der jeweiligen Komponenten (A), (B) und (C) darstellen.

50 2. Polyamidharzzusammensetzung gema® Anspruch 1, dadurch gekennzeichnet, daB das aliphatische Po-
lyamid (B) aus der aus Nylon 12, Nylon 6.10 und Nylon 6.12 bestehenden Gruppe ausgewahit ist.

3. Polyamidharzzusammensetzung gemai Anspﬁxch 1, dadurch gekennzeichnet, da®® das nicht-kristalline
Polyamid (C) aus der Gruppe von Polykondensationsprodukten von 2,2,4-/2,4,4-Trimethylhexamethylen-
55 diamin und Terephthalsdure und/oder Isophthalséure,
Hexamethylendiamin und Terephthalséure und Isophthalséaure,
Hexamethylendiamin, Bis(4-aminocyclohexyl)methan und Terephthals&ure undfoder Isophthalsdure,
Hexamethylendiamin, Bis(4-methyl-4-aminocyclohexyl)methan und Terephthalsdure und/oder Isopht-



e

e- Caprol actam Bi sl-(3- met hyl - 4- am nocycdohexyl ) net m M | saure
und/ oder |sopht hal saure, w Lauryl s-(4- am ﬁ““ han und
Ter epht hal sai ur und/ oder 1 sopht hafs@gh@e%a% - cautyl Yact am
Bi s- ( 3- net hyl - 4 am nocycl ohexyl ) rret han und Ter epht hal saur e undl oder

| sopht hal sad\a “a‘bs ewt i h| t st am dhar zzusanmenset zun gernfig Ana
cughy 1, dadureH

Ioh eth a atBe léqd r's@mh&'{a %e,
Vi k05| t at zva °°y % 'sz‘EShﬂ'ﬂa"’e-
96- prozent
ger I?\A Anslpr Y, a eﬁ'ﬁ%c °hﬂ'a"r'?d "E%E%Je'élg?pHg%%feat ive
SC

Vi skositait z en 2 0 und 4 5 hat. 16 6. Fornkorper erhal ten aus ei ner
Pol yam dhar mmmﬂammtz@wéwhmmndﬁrdam R6HehifzBithnbt, RizaSNylon 4.8 eine
Revendi cat | asistiva Viskosiagwisshéni1 Gands ﬁaegemussenpabymrdm inG00VRQ6-bREntigdPSchwe-
~~(A) qu nylfgsiutBsungB) un pol yani de al i phatique ayant un rapport groupes
nbt hyl ene/ gr oupes am de CH2/ NHCO dans | a chatne formant |'ossature du

pol yner e $e Relyamigharzzusammensgly %ﬁﬂey‘ﬁw\@fﬁ’“ﬁ%ﬁ dagurch gelepnzaichngtasial dasbivienctfineat ur e
- de transiti JHaNYPVskAstR 2wjschep ZbinA4-51800C, 2S cetb conposition vrifiant |es

o005 (B 3 EgpRs e Flys i polffppusielriedyed e oFifbor by 1t 0

parti es en poids des conposants respectifs (A), (B) et (C) 2. Conposition

de resi neRevendikatidndes selon la revendication 1, caracterisee en ce que le

pol yam de alipha- tique (B) est choisi dans | e groups constitue par le

nyl on 12, 1. ecampbsition de ds6inetpollyginidey lcémpoftant2. 3. Conposition de resines

pol y M’ des selXwuhygonmeyvendi cation 1, caractsrisee en ce qgue | e pol yam de
35 C (B) 90 pdiyamide @lphatiged ayarit 0n GppotkaynsipdsenéthyldnsiBoudessanmiide @HLYNHSO déhs 1a

pol ycondensat rhsime dhemand 'désebyreldy fdjyrhéeé-db Biartbethy| hexa- net hyl ene di am ne et de

| * aci de t 6r 6pkdan peixamide nprstalingyant ahe temreratete d¢ traneitionvidietseldlan eoidé H0PGie et des

aci desyt er epietiapamgenition vérifigns jom fornilepsuivantks (1)'eh@cam-t hyl i ne di ani ne, du '

bl s(4-am nocyci ohexyi ) net haneoogsdp W(B);mVAIP)rPWt @)ique et/ou Isoph-

talique, j 40 de | ' hexantt WEnYRYwW@e,  du
bi S(4- nbt hyl - 4- am nocyci ohexyl ) - n6oj2 =5me @) aci de t6r6phtalique et/ou

[ sopht ali que, hax t de
oPal | el Wi PR b iaﬂft-‘éfgéﬁ% R R et

bi s(4-am ﬂOOQHHpMHé Béﬁﬁisli)ayﬁud%& séidh 1d redmbickRiont 4, EaTibt&I@e'eﬁlé%u@fe/pﬁlbhmide alipha-

i sopht al i quetique(B) ekt clioisnaahsie bipligeEisEiiE parfi.nyion 12, le nylon 6.10 et le nylon 6.12.

bi s(3-m t hyl - 4-am nocydohexyl ) n6t hane et de |'acide tir6phtalique etlou

i soph- 453 Composition de eésines polyamidgs ssipn lageyeprlicationd, prsactériesie\n ae ehede pabjewide nep
revendfcat i dffstallin (E)aﬂs&'é'?'@ (ans dagroupe gas P'i?ﬁ‘b‘s Aepalyoendensatiop defa 224-24.& trimsthylbexa-
rel ative entPéthvignediaminestde Facide {oréphlaligys et’P“gP edans 100 n1 de sol ution

d' aci ds sul f ARethylege dlaring et des acides. trsnhtall h?a Pnes am des selon |la
revendi cati qf E.?L'E?a thuicop 8%'?"%3“ Bip(4-amin 8'°'faéy)f%ﬁqﬁ'ﬁ e %g‘é{d '%ﬁ"%‘{?c?g?‘{ igoph-
rel ati eent A art| £qQ i tion de
resi ne4\g poly, Je %ﬁgéﬁlf’% "%r“'“g "Ag'sd)‘-ﬁ%tg’ﬁqﬁg " s°"r?e en '?a(':'?aet ‘%ﬂ °'gg)8'%{’ AR | A
5. 10 de I’s-caprolactame, du bis(4-aminocyclohexyl)méthane et de I'acide téréphtalique et/ou isophtalique,

de I'n-lauryllactame, du bis(4-aminocyclohexyl)méthane et de Pacide téréphtalique et/ou isophtalique, et

de l'o-lauryllactame, du bis(3-méthyl-4-aminocyclohexyl)méthane et de I'acide téréphtalique et/ou isoph-
45 talique.

4. Composition de résines polyamides selon la revendication 1, caractérisée en ce que e nylon 4.6 a une
viscosité relative entre 1,5 et 5,5, mesurée sur 1 gramme dans 100 ml de solution d’acide sulfurique &

96 %.
50
5. Composition de résines polyamides selon la revendication 4, caractérisée en ce que le nylon 4.6 a une
viscosité relative entre 2,0 et 4,5.: .
8. Article moulé & partir d’'une composition de résines polyamides selon l'une quelconque des revendica-
tions1a5.
55
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